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ABSTRACT

The greatest challenge we face in the next ten years is the challenge of making sure we
have a qualified workforce able to meet the demands of living in a global economy. To do
this we will need to expand the capacity of our workforce development and educational
system to meet the training needs of business and industry. In order to assess the real
world value of training in the private sector, one must first determine whether or not
training is an expense or an investment. Of course this is not as easy as it sounds, for in
general, the “value” of training is an expense in bad economic times and an investment in
good economic times. In broad categorical terms, we want to know about the specific
outcomes of workforce education and training programs. We want to be able to quantify
the economic value of those programs for both employers and employees. This study
examined the impact of pre-employment training delivered through the Marcellus Shale
Education and Training Center to determine if the training program had an impact on new
hires with the gas industry relative to reducing the number of safety incidents among new
hires, reducing overall attrition rates among new hires, and help new hires acquire the kind
of work ethic necessary for success in the gas industry.
The design of this study used a blend of quantitative and qualitative methods that is
essentially descriptive in nature and focused on those individuals newly hired by
companies in the oil and gas industry in the Marcellus Shale play in Central and Northern
Pennsylvania. While not as rigorous as a true experiment, the researcher believed that this
quasi-experimental design model would provide insight into the impact of the preemployment training program on new hires in the gas industry. Given the challenges of

ii

determining the impact of training under the best of circumstances, and with those
challenges compounded by the constantly changing landscape of training within the gas
industry, particularly in the Marcellus Shale Region of Pennsylvania, it seemed to this
researcher that applying this kind of mixed-method approach offered the best chance of
assessing the practical value of the pre-employment training program that is the primary
subject of this study.
Based solely on the quantitative numbers, the experimental group for this study did
demonstrate fewer safety incidents, a lower attrition rate, fewer tardies and fewer absences
(i.e. a better work ethic) than members of the control group. However, from a statistical
perspective, there was no statistically significant difference between the performance of the
experimental group relative to the three dependent variables (safety incident score, attrition
rate score, and work ethic score) in the work place (i.e. the gas industry) compared to the
performance of those from the control group relative to those three variables in the work
place. The degree of legacy knowledge possessed by those in the control group was a nonfactor. Still, the numbers do not tell the whole story. And some of the numbers tell (or at
least suggest) a quite different story that will require further research.
But this study was seeking to go beyond the quantitative numbers and address some
of the more qualitative factors that influence why one individual might be successful in the
gas industry and another not so successful. It was in this context, for example, that the
notion of work ethic was examined. In addition, since work ethic, or the lack thereof, has
become in Pennsylvania a contributing factor to whether or not companies working the
Marcellus Shale gas play are able to find and retain the right kind of people, particularly
roughnecks, roustabouts and general laborers, it seemed that trying to come to a better
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understanding of work ethic in both quantitative and qualitative terms would lead to the
development of better training programs geared towards preparing entry level workers for
gas industry companies, and impact the retention rates for those companies (and so reduce
their training costs in relation to high turnover).
In the final analysis, the value of this study is that it delineates a variety of areas
that need further exploration. What is the relationship between the number of safety
incidents and the amount of formal safety training versus informal on-the-job safety
training? What is the value of work ethic as it is defined by the gas industry, and what is
the degree to which a positive work ethic reduces overall turnover rates and increases
productivity? And what are the reasons for the high degree of workforce mobility in the
gas industry; does this mobility increase competition between companies; and what impact
does this mobility then have on the training needs of companies throughout the industry.
This study provides a context for understanding the scope of these questions.
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Chapter 1
Introduction
Historical Perspectives
The impact of workforce training and education efforts: the global economy.
Fifty years ago, the U.S. economy was predominantly an industrial economy, and the
driving force behind economic growth was manufactured goods. The premium unit of
economic value was anything we could materially produce. Today, the landscape of our
economy is far different. The need for physical labor to produce goods has been replaced
by the need for new ideas to spur innovation. Everyone from government officials to
college students understands we are living in an information-driven age. Economic
growth is based on new ideas. Information is the new creator of wealth. (Heilbroner &
Thurow, 1998). What is more significant, however, is that this economic landscape is
continuing to evolve because the agents of this change are “the rapid development of new
technologies and the increasing competition from the global marketplace” (Bellis, 2006).
The implications of this continual evolution of change, particularly when it comes to
addressing the challenge of workforce development, are profound. Many businesses and
industries are already experiencing a shortage of qualified workers. And as new
technologies are introduced, the need for better trained workers to develop, refine, and
implement these technologies will grow. What this means, as far as significant
workforce trends are concerned, is that many of the jobs of the future will require some
level of postsecondary education. This view of future workforce needs was the driving
force behind the creation in 2005 of Job Ready PA, a platform of legislation designed to
boost educational attainment in Pennsylvania and so improve the quality of
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Pennsylvania’s workforce. But this view of the workforce of the future is not limited to
Pennsylvania. Indeed, according to a 2010 national study conducted by the Georgetown
Center for Education and the Workforce, “about 33% of those jobs [of the future] will
require a bachelor's degree and another 30 percent will require an associate degree or at
least some college training” (Wallace, 2010). And it will not or does not matter where
this training occurs. The key to success in this rapidly changing environment is
education and training, whether it occurs at a four-year college, community college, a
vocational school, a career and technical education institution, or in an on-the-job setting.
The greatest challenge we face in the next ten years is the challenge of making
sure we have a qualified workforce able to meet the demands of living in a global
economy. To do this we will need to expand the capacity of our workforce development
and educational system to meet the training needs of business and industry. This will be
no easy task, particularly given the current workforce shortages in the healthcare
industry, in the manufacturing sector, in the high-tech sector, and in the energy sector,
particularly the oil and gas industry (Uhalde, Seltzer, Tate, & Klein-Collins, 2003).
Without a highly trained and skilled workforce, our businesses and our industries will be
unable to compete in a global environment. In response to this challenge, the state
governments of Pennsylvania, New York, Texas, and a host of other states have worked
under the parameters of the Workforce Investment Act of 1998 to develop a responsive,
collaborative workforce development system that brings together workforce training
agencies, educational institutions, economic development organizations, and key industry
stakeholders with a single goal in mind: “to help ensure that our business[es] and [our]
industry remain competitive in the global marketplace” (Bellis, 2006). One consequence
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of this singular focus is that our understanding of the value of workforce training has
changed.
Understanding the value of training in the public sector. In 1998, the
Workforce Investment Act (WIA) replaced the Job Partnership Training Act (JPTA) as
legislation to guide workforce development activities across the nation. WIA provided a
framework for redefining workforce development and education efforts and this new
definition mandated a streamlined and integrated government that provided a full menu
of services and programs to workers and employers through the collaborative efforts of
all workforce development organizations and agencies, economic development
organizations and agencies, and educational institutions. The driving force behind this
legislation was the need to create a highly skilled workforce for American business and
industry to compete in an increasingly competitive and global environment (Troppe &
Toft, 2004).
The mantra of interagency and inter-organizational collaboration also signaled a
paradigm shift in terms of providing workforce and education training programs. Under
JPTA, programs and services were limited to serving the bottom 5-7% of the population,
those who were economically and socially disadvantaged and who also had significant
barriers preventing them from entering the job market. WIA was not only supposed to
help these people gain entry into the job market – where they would land family
sustaining jobs with a clearly defined career path and thus move off the welfare roles –
WIA was also supposed to serve the incumbent workforce. JPTA was for a clearly
defined, social-service niche; WIA was for everyone.
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This paradigm shift is important to note because it has had a significant impact on
how businesses, educational institutions, and government entities calculate the impact of
the training and education programs provided under WIA, or in collaboration with WIA
partners. While the mandate of WIA to collaborate in order to serve everyone was quite
clear, the legislation itself offered no practical guidelines for making this kind of
collaboration a reality. In addition, the workforce development infrastructure created
under JPTA was essentially incapable of helping educational institutions, state and local
government, and their partnering agencies meet the call to serve everyone. Federally
funded workforce development education and training programs, which were
predominantly focused on work-ready soft skills, and the program staff who ran these
programs were being asked to increase the level of their training efforts by 2000% with
no increase in funding (Garraty, 2004). The only way to even begin to do the work was
by leveraging the resources of other agencies and educational institutions, and thus state
governments began to conceive of the workforce development system. Initial efforts
under WIA were directed at creating the infrastructure of this system. The downside, as
far as training was concerned, was that without an adequate infrastructure, all program
efforts suffered. Moreover, because there was a new focus on serving all people, which
meant the incumbent workforce, there was a need to be able to measure the effectiveness
of serving this expanded population. The old criteria for determining the success of a
program, however loosely defined, were no longer valid.
The need for performance accountability. By 2002, it was clear that one of the
barriers to successfully implementing training and education programs under WIA was
the lack of performance accountability. Performance management became the buzzword
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for all kinds of infrastructure improvements. Of course the central issue with respect to
performance management issues was the alignment of federally-funded programs,
particularly those delivered through the Department of Labor, the Department of
Education, and the Department of Welfare. Workforce training and education delivered
through the Department of Labor measured success using 17 measures; however, similar
workforce training programs delivered through Adult Education used a different set of
metrics because funding for these programs came from the Department of Education.
Welfare programs used yet a different set of metrics. This problem was compounded by
a “silo” mentality at both the federal and state levels: staff from one department were
usually unaware of the degree of overlap between their program and those in another
department.

In response to this problem, the Office of Management and Budget issued

a brief indicating their interest in adopting a common framework to measure the
effectiveness of all federally-funded programs. Only the Department of Labor was
interested; thus, the focus of how to best implement the Workforce Investment Act was
driven largely by the desire of the Department of Labor to implement common measures
(Wilson, 2005).
According to an NGA Issue Brief: Building State Systems Based on Performance:
The Workforce Development Experience, a common framework for performance
management promotes collaboration among agencies and departments because it creates
a system mentality and a system approach (Martin, June 27, 1997). However, the idea
that to be truly accountable with respect to how public dollars are used is not new. And,
in fact, in the mid-eighties and early nineties there were already a handful of states trying
to assess the impact of their workforce and education training programs regardless of
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which department they originated from. Texas, Oregon, Washington, and Florida had all
begun to take significant steps to align state departments in an effort to get a handle on
the real impact of their workforce programs. Texas, for example, established the Texas
Council on Workforce and Economic Competitiveness in 1993 and merged two dozen
workforce programs into a single new agency, the Texas Workforce Commission in
1995, in order to develop goals, objectives and performance metrics to assess the state’s
strategic workforce development plan. Oregon created the Governor’s Workforce Policy
Cabinet. Washington created the Workforce Training and Education Coordinating Board
(Workforce Board) in 1991.
Why is this significant? For one reason really. The new focus on “performance
management” meant that for the first time, government, educational institutions, and the
businesses and industry they served could speak in practical terms about the value of a
specific training program, rather than training in general, with the notion of value being
measured in terms of economic impact and sustainability. This is a significant departure
from supporting training efforts simply because everyone assumes training and education
is a good thing. This new performance management “language” provides all stakeholder
groups (educational institutions, workforce and economic development agencies,
government agencies, business and industry) with a platform to more effectively evaluate
progress and outcomes in workforce development and education programs.
Of course the absolute value of government-funding training programs will vary
depending upon your point of view. For the individual, access to such training provides
an opportunity to acquire skill sets that will lead to better paying jobs. For specific
companies or businesses, the value of government funded training for specific companies
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or businesses is also generally defined in economic terms. Indeed, in a study of 39
companies receiving state funding for specific training, researcher Anita Pane Whiteford
found that government-funded training, in this case funding through the WEDnet
program, helped companies absorb training costs and “increased training opportunities
for them and their employees” (Whiteford, 2009, p. 114). However, Whiteford also
noted that there was a decided lack of consistent and precise evaluation of the WEDnet
training that had occurred. Few understood what it meant to conduct an evaluation study
of the training program. “Most participants,” she wrote, “could not identify the intent
and purpose [of the training] or [a] return on investment” (Whiteford, 2009, p. 144).
Still, the company executives and training professionals involved in the study agreed that
training had value as a tool to help ensure economic success in a global marketplace. As
Whiteford notes, “in order to prevail during an era of globalization, companies must
continue to invest in their workforces” (Whiteford, p. 143).
Finally, for communities, government-funded training programs can become part
of an economic support system designed to leverage scarce training resources and give a
boost at the regional level. In Pennsylvania, for example, the CareerLink system works
to bring together local job seekers and local businesses and industry in support of a
statewide strategy to help critical industry sectors maintain their competitive advantage in
the face of global competition. According to the WIA State Plan 2007 for Pennsylvania,
the public workforce system, through which much government-funded training is
delivered, is “an integrated delivery system that is both local directed and market-driven.
LWIBS have the flexibility and the authority to provide strategic direction and oversight
of the integrated PA CareerLink service delivery system locally and regionally. WIA
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provides the opportunity to coordinate resources and develop strategies that target local
and regional community and economic development” (Pennsylvania Department of
Labor and Industry, 2007). This kind of integrated system, which demands a high level
of collaboration among key stakeholders in the workforce development arena, is a
fundamental piece of the new performance management “outcomes based” approach. It
should also be noted that one of the consequences of developing a fully integrated
workforce system that brings together individuals, business and industry, and training
providers is that many more people are at the table when it comes to determining viable
regional economic strategies for success. This heightened level of who gets involved is
also a measure of the value of government-funded training program.
Understanding the value of training in the private sector. In order to assess
the real world value of training in the private sector, one must first determine whether or
not training is an expense or an investment. Of course this is not as easy as it sounds, for
in general, the “value” of training is an expense in bad economic times and an investment
in good economic times. Nevertheless, there has been a significant amount of research
over the last fifty years focused on addressing the question of how to value training. The
focus of this research was shaped by two seminal economists.
The first was Jacob Mincer’s (1962) who coined the idea of human capital in an
article entitled “Investment in Human Capital and Personal Income Distribution” in The
Journal of Political Economy. The second was Gary Becker, who published a book
entitled Human Capital in 1964. Becker thought of human capital as embracing much
more than formal education and training per se, but his thinking formed the basis for what
has come to be known as the “Human Capital” theory of training. Becker himself
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concluded that people who have a greater capacity for learning and who have the
resources to commit to education and training, invest more in their education and so reap
the rewards of those investments (Becker 1975). Much of the research done in this area
focused on the impact of training on the life-cycle patterns of individual earnings
(Leuven 2005, p. 91). Mincer points out that the research conducted between 1959 and
1989 “contains a wealth of findings on the effects of school education on wage levels and
on profitability rates of investments in education at various levels of aggregation.
(Mincer, 1989). But this kind of analysis focused only on how the individual might
benefit. A discussion of the value of training from the employer’s perspective was often
framed as a discussion of a return on investment, but the methodology for measuring this
return was inexact at best. For example, economists maintained that the value of general
training was significantly less than the value of specific training. Employees acquired
transferable skills through general training and were more likely to leave the training
company for a competing company. Thus, the competing company would reap the
return, not the company who provided the training. Specific training was considered
more valuable because the skills were more valuable within the training company. Thus,
companies were more likely to invest in specific training than general training because
the value of training was measured in terms of how long they could keep an employee
who had been trained. The value of training was determined relative to the cost of the
training measured against the rewards of greater productivity.
The Problem
This study will examine a very small part of the training landscape in the oil and
gas industry in Pennsylvania. The purpose of this study is to examine the impact of pre-
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employment training delivered through the Marcellus Shale Education and Training
Center as part of a collaborative effort between the Central Workforce Investment Board
of Pennsylvania, Pennsylvania College of Technology, and an emerging partnership of
energy companies moving to Pennsylvania to explore the economic potential of the
Marcellus Shale Region. The Marcellus Shale Region covers approximately two–thirds
of the state of Pennsylvania from Pittsburgh in the southwest through State College and
Williamsport in the North Central region, as well as parts of New York, Ohio, and West
Virginia. It is considered the second largest natural gas reserve in the world; so many of
the major energy or oil and gas companies in the United States and Canada are leveraging
resources to extract the gas and turn economic potential into economic prosperity.
Contributing to the success or failure of these ventures is the degree to which the
workforce employed by the energy industry companies has been sufficiently trained and
possesses both the technical skills and the kind of work ethic that has defined the industry
for the last eighty years. Historically, the North American oil and gas industry has
dominated the landscape in Texas, Louisiana, Oklahoma, Alaska, and also Canada.
Subsequently, these areas have a fully developed and functioning infrastructure designed
to deliver a highly skilled workforce to the gas and oil industry. Many employed by the
industry in these regions are third and even fourth generation oil and gas workers.
However, as the industry has moved into newer areas to develop extant but till now
inaccessible oil and gas reserves using newly developed technologies, the industry has
needed to import its basic workforce until these new areas can develop the necessary
educational and training infrastructure to support industry activity. The history of the offshore drilling activity along the Gulf Coast, particularly in Louisiana, Mississippi, and
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Alabama, is a case in point (Austin, 2004). When off-shore exploration began in the late
1940s, the workforce was made up of people from Texas, Oklahoma, and Louisiana who
had flocked to the local coastal communities in search of work.
Overtime, of course, the local population became employed by the industry.
However, the short-term need to fill skilled positions in the industry, particularly on the
oil and gas rigs, often results in higher costs to find and import a sufficiently trained
workforce; the end result is a constant short-term labor shortage that impacts the ability
of the industry as a whole and select companies in particular to maximize the economic
potential of a particular play. Moreover, even in areas where the industry is fully
integrated into the local/regional economy, labor shortages are becomingly increasingly
more common, particularly as the industry has grown.
According to a report prepared by the government of British Columbia and the
BC Oil and Gas Education and Training Consortium, the British Columbia oil and gas
industry found it more and more difficult “to maintain an optimal level of exploration and
production” as a consequence of “sustained growth and an increasingly competitive
labour market (Planning Today for Tomorrow’s Prosperity, 2006, p.3).” In 2007, a
second report, Labour Market Needs in British Columbia’s Oil and Gas Industry, was
commissioned by the British Columbian government to identify specific challenges to
creating and sustaining a skilled workforce. Top of the list were recruitment and
retention challenges. The need for some kind of post-secondary education that was
aligned with industry needs was in the top five.
Both reports recommended that the industry in British Columbia, in coordination
with government agencies and regional educational providers, implement a more focused

11

and integrated workforce training program and provide additional support services to
help potential workers new to the industry understand the nature of the work. There was
a perceived need for a) more quick response training, b) more flexible delivery of
training, c) more collaboration and coordination, and assessment and recognition of prior
learning, and d) more possible training programs that targeted engineering professionals.
The scope of this proposed re-design of the training system, however, while broad in
conception, was limited in terms of defining specific criteria for how training was to
occur and what outcomes could or should be expected. In addition, none of the reports or
studies recommending the need for expanded and focused training programs in the oil
and gas industry offered any insight into the subsequent economic value of those
programs for the industry in general and for the companies whose new hires had received
such training. It is important to note that little, if any, follow-up of participants’
outcomes has been published to date.
In broad categorical terms, we want to know about the specific outcomes of
workforce education and training programs. We want to be able to quantify the
economic value of those programs for both employers and employees. One problem,
however, is that in spite of the new focus on performance management, there is, to date,
very little good data on the real impact of any specific training program. Indeed, a study
conducted by Greenberg, Michalopoulos, and Robins (2003) that examined government
training programs for low-income individuals from 1964 until 1998 indicates that there
has been no real improvement in the effectiveness of these programs. Expensive
programs achieve similar outcomes compared to inexpensive programs. According to
Wilson (2004), there is no uniformly accepted framework for measuring the success or
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value of a training program. Thus, studies like this one, which seek to understand the real
impact and value of education and training program to industry, can serve as a theoretical
framework that could be applied to any number of training programs.
The purpose of this study is to determine if the pre-employment training programs
delivered through the Marcellus Shale Education and Training Center have value to the
gas and oil industry. The specific training program that is the subject of this study is a
pre-employment training program for those seeking employment in the gas and oil
industry as general laborers, roustabouts, or roughnecks.
An overview of the MSETC pre-employment training program. The MSETC
pre-employment training program contains three segments which are the program
readiness and soft skills phase, the industry safety phase, and the technical skills phase.
During each segment, industry input has been critical for the identification of necessary
skill sets, training requirements, educational needs, and desired certifications. In addition,
industry partner representation is integrated into an industry day orientation. The program
concludes with a networking fair where participants assemble with regional
representatives from five endorsing industry employers. (See Figure 1. Outline of
MSETC Pre-employment Training Program for Roustabouts on pages 15-18.)
Program scope. The focus of the pre-employment assessment, development, and
certification program is to educate and train workers with the necessary skills to become
employed, as entry level general laborers, in the natural gas industry. The primary targets
are displaced, transitioning, or under employed individuals with little, or no, experience
in the natural gas industry. Although the program goal is to provide entry level access to
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employment, individuals may use the program as first step training necessary for
additional education and advancements within the natural gas industry.
PA CareerLinks in the Central Region and Northern Tier will facilitate training
and integrate this pre-employment plan into services currently available at CareerLink
offices within these regions. The program’s readiness phase takes advantage of WIN
software programs, WorkKeys, and CareerLink workshops currently offered at regional
offices. Participants should be required to score a WorkKeys gold level career readiness
certificate before proceeding with the technical phases of this program. The first phase of
the training took place at regional CareerLink offices and, as necessary, at additional
offsite locations. Phases two and three were conducted at Pennsylvania College of
Technology as well as additional auxiliary locations with access to heavy equipment.
This pre-employment program was developed by the Marcellus Shale Education
and Training Center in coordination with Pennsylvania College of Technology, and the
Pennsylvania CareerLink offices in Lycoming County and the Northern Tier. The cost of
the program (a value of $2,500 per person) was covered by a grant from the state of
Pennsylvania, so neither the individuals enrolling in the program nor the companies who
might hire from the pool of training completers bear any upfront training costs. Program
participants, were, however, asked to pay $210 as part of the intake screening process to
cover the costs of 1) a criminal background check, 2) drug testing, and 3) physical
testing.
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Figure 1. Outline of MSETC Pre-employment Training Program for Roustabouts
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Used with permission

Figure 1. Outline of MSETC Pre-employment Training Program for Roustabouts (cont.) Used with
permission
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Figure 1. Outline of MSETC Pre-employment Training Program for Roustabouts (cont.) Used with
permission
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Figure 1. Outline of MSETC Pre-employment Training Program for Roustabouts (cont.) Used with
permission
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The Significance of this Study
Given that the scope of comprehensive training for the oil and gas industry is
broad indeed, the main focus of this study is to examine the value to the industry of preemployment training for those seeking employment in the oil and gas companies working
in the Marcellus Shale Region. Pre-employment training here is defined as basic
foundational training covering general mechanical ability, general industry knowledge,
technical knowledge, and safety issues.
The basic problem this study will address is the ongoing short-term struggle
within the industry to recruit, hire and retain a qualified workforce. The unproven
assumption here is that such pre-employment training will reduce the new hire turnover
rate for the oil and gas industry by providing potential employees a program to acquire
baseline skills, giving marginal candidates an opportunity to self-assess their own
capacity for finding successful employment within the industry and opting out if they
find that a career in the oil and gas industry is not for them.
The study will focus on three variables.
First, the study will look at the number of safety incidents among hew hires. A
safety incident is defined as an event during which a violation of safety standards
occurred.
A second important variable this study will consider is the impact that a preemployment training program will have on short-term retention rates (3-6 months). The
assumption here is that participants of a pre-employment training program will have a
better understanding of the industry before they are hired and so will be more likely to
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stay employed within the industry. These employees will have greater job satisfaction.
Their value to the industry can be measured in terms of reduced turnover rate.
A third variable this study will consider is the relationship between preemployment training and the kind of work ethic as defined by the industry that
individuals working in the industry would need to be successful. Work ethic will be
measured by two quantifiable pieces of data, number of times tardy and number of times
absent, as well as by a set of qualitative attributes or attitudes regarding expectations
about the workplace and also the nature of the work. The expectation is that individuals
completing the pre-employment training program will be more likely to demonstrate the
necessary work ethic on the job than individuals who did not complete the training.
The overall assumption of this study is that pre-employment training provides the
employers with better trained employees, which should result in more successful
outcomes (fewer accidents, stronger work ethic, etc.).
Research Questions
To get a foundational sense of the value of the pre-employment training delivered
through the MSETC, this study will examine the following set of questions from the
employer perspective:
1. Does pre-employment training help reduce the number of safety incidents on the
worksite among new hires during the probationary period? After six months?
2. Does pre-employment training help increase the number of new hires who remain
employed after the probationary period (90 days)? After six months?
3. Does pre-employment training result in an improved work ethic among new hires?
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The selection of these questions as the topic of this study was based on discussions
with industry experts about the leading challenges faced by the oil and gas industry in the
recruitment and retention of a qualified workforce in Pennsylvania. The answers to these
questions will serve as a foundation to assess the value of training for the employers to
better quantify the process of finding and retaining a qualified workforce. A similar set
of questions should also be developed from the employee perspective to assess the
overall value of pre-employment training programs, but this more in-depth analysis is
beyond the scope of this study.
Possible outcomes of the study. Of course the expected outcome of this study is
that the pre-employment training program will indeed have a positive impact with respect
to the three variables mentioned above on those who complete the training and go on to
be hired by a company in the gas industry.
We expect that those who complete the training will have fewer safety incidents
than those who do not complete the training. We expect training completers to stay
employed within the gas industry for a longer period of time than non-completers. We
expect the training completers to demonstrate a greater work ethic. But there is the
possibility that the program will have little or no effect, or even a negative effect, with
respect to one, two, or all three variables. If this proves to be the case, then the researcher
would have to conduct a follow-up study to determine both the cause of the outcome and
from there infer the meaning of that outcome. Moreover, since a no-difference or
negative difference outcome is a possibility for one, two, or three variables, any followup analysis might have multiple layers.
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As to possible reasons why the results might demonstrate a no-difference or
negative outcome, there seem to be several categorical possibilities. The first is simply
that the sample size is too small to be generalized to the larger population and that by
conducting a follow-up study with a larger sample, a more accurate set of data would
result. The second possibility is that the survey instruments are not as reliable and again
the quality of the data was compromised. The process in this case would be two-fold: 1)
revise the survey as needed and validate the survey with a larger sample of the
population; and 2) repeat the study with the revised survey instruments. The third
possibility is that the training program itself is insufficient to impact movement on the
three variables. In this case, the training components that target the three variables would
need to be examined more thoroughly by a panel of industry experts and training
specialists to determine if they provided for the appropriate acquisition of knowledge.
There is also the possibility that the results might be compromised by one of the
confounding variables. The study does examine the concept of legacy knowledge (herein
defined as prior knowledge of the industry and/or prior experience within the industry or
a related industry) as a confounding variable; the results would demonstrate if individuals
in the control group possessed a greater degree of legacy knowledge than individuals in
the experimental group, and so the overall findings could be interpreted with this
additional variable in mind.
But the study does not control for several potentially confounding variables
altogether including (a) regional industry growth as measured by job openings, which
could also impact the rates of attrition of participants; (b) the comparative value of
similar training programs by providers not associated with the MSETC pre-employment
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training efforts; (c) company growth, as measured by increased productivity; and (d)
macro-economic factors. The study also does not control for age and gender. Of course
it would be difficult at best to determine if any of these factors were the cause of a nodifference or negative impact. The only reasonable alternative to conducting a follow-up
study if one of these confounding variables is the culprit would be simply to view the
findings though the lens of a larger discussion of the overall perceived value of training
and how this value changes depending upon one’s perspective.
Finally, as noted earlier, the MSETC pre-employment is a government funded
program, which means that neither the individuals participating in the training nor the
companies who might hire from the pool of training completers have any substantial skin
in the game. (The nominal fee of $210 the training participants had to pay to cover the
costs of intake screening does not come close to the actual cost of the training, which was
valued at $2,500 per participant, and so was not considered material to the outcome.)
This study does not examine the differences between government subsidized training
programs and similar training programs funded in whole or in part by the individuals
participating in the training and/or the companies who hire from the training completer
pool. This study also assumes, based on a general review of the demographic review of
the training participants, that the individuals who participated in the training would not
have been able to afford to attend a comparable training program without financial
assistance. This study does not examine economic differences between training
participants and how those differences might impact outcomes.
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Scope
This study will examine two main populations seeking employment in the oil and
gas industry in the Marcellus Shale region: a) those participating in industry-specific preemployment training through the Marcellus Shale Education and Training Center; and b)
those who do not participate in any industry-specific pre-employment training through
the Marcellus Shale Education and Training Center. These two main population groups,
however, can each be further divided into subgroups, so some clarification is needed.
Since the main focus of the study was to determine the overall value to the oil and gas
industry of those participating in pre-employment training, the researcher needed to
precisely quantify the level of industry knowledge and experience possessed by
participants in the study. To determine the degree of legacy knowledge possessed by
those in the experimental group, the researcher used both the quantitative data from the
CareerLink screening instrument as well as some of the qualitative data from the followup post training survey administered to training completers six months after completing
the program. All data was given a unique code determined by the category of the
questions to come up with a comprehensive “legacy knowledge” score. A similar process
was used to determine a “legacy knowledge” score for individuals in the control group.
The categories used to create a “legacy knowledge” score were aligned with the focus of
the study on safety issues, retention, and work ethic.
Limitations
Design limitations. The design limitations of this study fall into two broad
categories; those that are technical in nature with respect to the generally accepted
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principles of research, and those which are logistical in nature and are more or less
exclusive to the particular details of this study.
On a technical level there are a series of challenges that need to be addressed
simply because this study uses a mixed method approach. Since the data analysis
includes an analysis of both quantitative and qualitative data sets, there is the challenge of
maintaining consistency between data sets so that one is measuring apples against apples.
Without this consistency it will be difficult to ensure the validity and reliability of the
data, and hence the results, which would indeed be a limitation. (For a complete
discussion of how these challenges and limitations were addressed, see the discussion of
design limitations in Chapter 3: Methodology of this study.)
On a logistical level, the study was limited by the degree to which the generally
accepted practices of the oil and gas industry itself impacted the researcher’s ability to
collect data. In addition, because the population to be studied is limited to those seeking
employment in the oil and gas industry of the Marcellus Shale region, some of whom will
have participated in a pre-employment program specifically designed for the oil and gas
industry, the scope of the study will not be able to address the value or impact of any
secondary and post-secondary training and education of a technical nature which those
participating in this study may have acquired.
Another limitation with respect to examining the value of the pre-employment
training program delivered through the MSETC is that the researcher was unable to use a
pre-test and foundational baseline assessment to determine the degree of legacy
knowledge of the individuals participating in this study. Instead, the legacy knowledge
survey that was used was considered a pre-test proxy instrument (see page 75 for a
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complete discussion). Whether or not this approach can accurately assess such aspects
as work ethic and ability to endure the extremes of hard, physical labor is unknown.
Limitations arising from the limited scope of the study. There are also several
limitations arising from the limited scope of the study. The most significant of these is
the small number of participants in the study. Given the small number of both the sample
size, especially with respect to the unanticipated variance between the original estimates
of the population of workers needed for 2010 and the actual numbers of general laborers,
roughnecks and roustabout who were hired, and given the low to adequate response rate
of the survey respondents in the experimental group (61.6%), one can perhaps argue that
the findings of this study are not generalizable to the population. (See Chapter Three:
Methodology, pages 95-104, for a broader discussion of this limitation with respect to the
study.)
In addition, this study did not examine the regional growth of the gas and oil
industry as measured by job openings, which is a factor that could also impact the rates of
attrition of the participants in the pre-employment program. So to, the study did not
examine the comparative value of similar training programs by providers not associated
with the MSETC pre-employment training efforts. Information of this kind is critical for
developing a complete understanding of the dynamics of the training landscape because it
would provide a framework for evaluating the relative value of the MSETC program in
providing critical skills to those seeking employment in the gas and oil industry. (In
other words, if individuals are able to acquire the same skills through venues other than
the MSETC training program, then it will be difficult to show the overall value of the
MSETC program.)
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Other tangential factors this study did no address included company growth, as
measured by increased productivity; and broader macro-economic factors. Finally, this
study did not examine the impact of age or gender on the results.
Theoretical limitations. It should also be noted that one possible limitation of
the study arises from a theoretical perspective simply because the study is examining the
impact of training on retention rates. Conventional human capital theory as understood
since Becker suggests that there would be no decrease in retention rates as a result of
general training because once workers have acquired the skills that general training
provides, they are then free to find a job with any employer they wish. Consequently,
Becker believes that companies do not typically offer general training since they would
then only recoup their investment if the newly trained employees remained in their
employ (Becker, 1964). Where companies do provide general training, Becker asserts
that in the final analysis it is because the employees are actually picking up the tab in one
form or another (i.e. accepting reduced wages). In addition, according to Acemoglua and
Pischke, Becker defines even training that focuses on technically specific industry skill
sets as general “because typically there are many firms in the same industry using similar
technologies” (Acemoglua and Pischke, 1999). Since the pre-employment training
program that is the subject of this study can be considered general training as defined by
Becker, it is reasonable to conclude, if one accepts Becker’s assumptions, that an
improved retention rate for those new hires who completed the training program would
not be among the supposed impacts of the training.
But Becker’s theory is not the last word on the value and subsequent impact of
general training. Acemoglua and Pischke also examined the value and impact of general
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training in non-competitive labor markets and point out that “Becker’s theory appears not
to provide a good description of a range of training practices” (Acemoglua and Pischke,
1999, p. F114). Their study focuses on why companies pay for general training when,
according to Becker, they cannot recoup their investment. They conclude “that labour
market imperfections [by which they mean non-competitive labor markets] have to be an
ingredient of any model attempting to understand why firms pay for general training”
(Acemoglua and Pischke, 1999, p. F139) and they discuss the impact of training on the
structure of wages. Of course the labor market with respect to the gas industry is
competitive, not non-competitive; and to discuss the impact of training on wages is not
the same thing as to discuss the impact of training on retention rates. But the significance
of Acemoglua and Pischke’s observations is that they suggest that there are indeed
circumstances under which Becker’s thinking and theories may not apply.
One such example where this is the case is presented by Colleen Flaherty
Manchester of The University of Minnesota. She conducted a study examining how
general training does increase retention in companies that provided their employees
tuition reimbursement. Of the possible impact of general training on retention
Manchester writes the following:
“Empirical accounts of firms providing general training to their workers has led to
the development of potential explanations outside of standard theory by which firms
capture returns in investment in general human capital. These include the presence of
asymmetric information, mobility costs, institutions, and complememtarities between
general and firm-specific skills. While this literature has focused on how these
mechanisms allow firms to extract greater rents from trained workers relative to untrained
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workers, a corollary is that these mechanism increase the retention of trained workers”
(Manchester, 2010, p. 3).
Finally, with respect to the assumption that the pre-employment training program
that is the subject of this study will have an impact on retention rates, it must also be
noted that there is a material difference in the scope and the purpose of pre-employment
training in general, which is delivered to individuals prior to actually being hired by a
company, and general training after an individual has become employed with a specific
company. For companies, pre-employment training often serves as a first step screening
tool to make sure they hire people that fit a specific demographic type. For individuals,
pre-employment training serves as an information tool that provides them with a snapshot
of what the actual work would be like and also with an understanding of their level of
suitability for the job. Both perspectives serve to eliminate from the hiring pool
individuals who are not a good match for the job or the company. Since there are fewer
individuals in the pool that might negatively impact retention rates, it is logical to
conclude that those retention rates would increase.
A closer look at pre-employment training programs. As proof of the above
principle, consider a series of pre-employment training programs conducted by TriCounty OIC of Harrisburg, Pennsylvania. (The following account is based on an
unpublished analysis of Tri-County OIC pre-employment training programs written by
Peter Bellis, then the Curriculum Developer for Tri-County OIC. Mr. Bellis later took a
position with the Pennsylvania Workforce Investment Board and served as the Director
of Partnership Development in 2004-2005.) From 2002-2004, Tri-County OIC
developed and delivered a series of pre-employment training workshops for potential new
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hires with the specific aim of reducing the turnover rate. These training programs were
part of initiative called the Family Sustaining Jobs Initiative (FSJI) that was funded by
the Pennsylvania Department of Labor and Industry. One of the companies that
participated in the training, Ames True Temper, was experiencing a turnover rate of 3050% for new hires at their wheelbarrow manufacturing facility in Harrisburg, PA. This
manufacturing plant was unionized and had no formal process for making new hires feel
at home in a union environment. The pre-employment program developed for Ames
True Temper focused on 1) the basic skills sets necessary for entry level employment on
the assembly line; 2) inter-personal relationships and communication skills; and 3) handson experience on the facility floor. Over the course of two years, seven workshops were
delivered and from those who completed the workshop a total of 27 individuals were
hired. The turnover rate during that same time period was reduced to 1 to 2% (Bellis,
2005).
Another training participant in the FSJI program was Local 23 of the Asbestos
Workers Union in Middleton, Pennsylvania. From 2000 to 2003, the Asbestos Workers
Union was experiencing difficulty in both hiring and retaining qualified new apprentices.
According to Bellis, they hired a total of nine new apprentices from 2000-2003, of which
only three were still with the union in 2004, a 66.7% turnover rate. In 2004 they
participated in the FSJI pre-employment training workshops; of the 12 potential new
hires enrolled in the program, the union hired 11 and one year later 10 were still with the
union (Bellis, 2005).
Of course there were many other possible factors that might have been the cause
of the increased retention rates for both Ames True Temper and the Asbestos Workers
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Union. One possible factor might simply be that both working environments were
unionized and so had in place an infrastructure to appropriately mentor new hires. The
service companies within the gas industry, by way of contrast, operate in a non-union
environment. There is no infrastructure in place to mentor new hires. Still, the “before
training retention rate” and “after training retention rate” snapshot is compelling and
suggests that the FSJI pre-employment training did indeed have an impact on the
retention rates of the companies involved. Moreover, the results of the FSJI preemployment training program are not without precedent.
The FSJI model was developed in an effort to replicate the pre-employment
training model used by the Wisconsin Regional Training Partnership (WRTP) in
Milwaukee, Wisconsin. The WRTP was created in response to the economic devastation
of the recession of the early 1980s in Milwaukee and the surrounding area. Rogers and
Parker point out that “Milwaukee County lost nearly one-third of its industrial base
during the crisis” (Rogers and Parker, 1996, pp. 7). When the manufacturing sector
began to show improvement some ten years later, manufacturers realized that they
needed to revamp the way they managed their workforce if they wanted to remain
competitive in a global marketplace. According to Bernhardt, Dresser, and Rogers
(2001), they needed to do two things. They needed to retrain their incumbent workforce,
and they needed to figure out a new way to attract and retain qualified new talent.
Addressing this need became the mission of the WRTP. Of course a full-blown
discussion and analysis of the impact of the WRTP training efforts is beyond the scope of
this study. But it is important to point out that the results of the WTRP training
programs, their impact on the regional economy of Southeastern Wisconsin, and their
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impact on the lives of disadvantaged individuals seeking to enter the workforce, have
made them a new workforce development model for the entire country. To quote
Bernhardt et al:
“Upon examination, this MJI/WRTP work may prove to be the most cost
effective job-training and welfare-to-work program in the country—in large measure
because it starts with employer demand and commitment to working with the program
rather than with the individual served by it—with among the highest rates of participant
job retention” (Bernhardt et al, 2001).
The FSJI pre-employment training program was modeled after the WRTP preemployment training programs. The pre-employment training program that is the subject
of this study is a descendant of both.
Definition of Terms
Basic employability skills. In the context of this study, basic employability skills
refer to a specific set of characteristics that every individual seeking to work in the gas
and oil industry must possess to be considered employable. These characteristics are:
These individuals have the following characteristics:
•

They possess a High School diploma or a GED equivalent.

•

They have no criminal record and no pending criminal charges against
them.

•

They do not take drugs.

•

They have valid identification.

•

They are willing to work long hours.
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•

They have passed a basic medical health screening and so are physically
able to do the work in the gas fields.

Legacy knowledge. This term refers to the level of knowledge a potential
employee may already possess about the nature of work in the oil and gas industry.
Legacy knowledge is typically acquired either by having previously worked for the gas
and oil industry in another region; by having lived in a region where the oil and gas
industry is a significant employer.
Retention and turnover rate. As used in the context of this study, the notion of
retention refers to the ability of support companies within the gas and oil industry (i.e.
drilling companies, service companies, and other companies that support the efforts of the
energy companies to develop the gas fields in Pennsylvania) to retain entry level general
laborers, roughnecks and roustabouts. The notion of turnover specifically refers to
avoidable turnover, as defined by Rothwell (2005). As Rothwell notes: “avoidable
turnover is initiated by employees. It is a loss resulting from resignation as individuals
leave the organization, typically moving to positions in other organizations” (Rothwell,
2005, p. 228). By way of contrast, the notion of turnover as used in this study does not
include the concept of unavoidable turnover, which Rothwell defines as “loss of
personnel through death, disability, and retirement” (Rothwell, 2005, p. 228).
Transferability of training. The notion of transferability of training refers to the
degree to which the participants in the MSETC pre-employment may or may not have
been able to acquire the concepts and principles presented in the training program and
then were later able to apply those concepts and principles to specific tasks as part of
employment as a general laborer, roughneck or roustabout in the gas and oil industry.
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The ability to apply these concepts and principles like at the foundation of defining the
value of the training program.
Value of workforce education and training. The value of a workforce
education and training program for the purposes of this study is primarily defined with
respect to the employer. This value includes assessing whether there has been a positive
gain in the following categories: (a) reduced new hire attrition rate; (b) increased shortterm retention rate; and (c) improved worksite efficiencies that include (i) fewer
accidents; (ii) reduced absenteeism; (iii) improved work ethic. The value of this training
with respect to the employee is examined only incidentally as it relates to job satisfaction
in the context of an improved understanding of the work ethic required by the industry.
Work ethic. The notion of “work ethic” in America is typically rather broadly
defined to mean a commitment to put work ahead of other potentially competing
priorities, such as relaxation, entertainment, and even family events. The context of work
ethic is the context of the generally conceived “American” workplace, and whether the
workplace is an office, a schoolroom, a boardroom, or the factory floor, the governing
expectation is measured against a slate of highly valued workplace behaviors, including
getting to work on time, working long hours until the job is finished, showing attention to
detail, not calling in sick, etc. In the context of the gas and oil industry, however, this
typical notion of work ethic is also grounded in the history of the brutal realities of
working in the gas and oil fields. Working in the gas and oil industry was and is
dangerous, back-breaking work, and the kind of worker the industry employs welcomes
these dangers. Subsequently, the notion of “work ethic” within the industry is colored by
this “roughneck” kind of environment. Finally, since many of the those working in the
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gas and oil industry, at least from a historical perspective, are third and fourth generation
workers, this roughneck kind of work ethic is part of a general, family legacy passed
from father to son.
Major Assumption of the Study
The major assumption in this study is that pre-employment training will provide
the companies in the oil and gas industry with better trained employees, which should
result in more successful outcomes (less attrition, fewer accidents, and a stronger work
ethic).
Additional assumptions
Additional assumptions fall into two categories: 1) theoretical assumptions, and 2)
practical assumptions.
Theoretical assumptions. Since this study seeks to assess both quantitative and
qualitative data, the researcher used a complimentarity design approach, which is one of
three component design models discussed by Greene (1989). One of the assumptions of
this study is that this approach, which is a blend a quantitative and qualitative approaches,
has both intrinsic and practical value in measuring the “overlapping but also different
faces of a phenomenon, yielding an enriched, elaborated understanding of that
phenomenon” (Greene, Caracellis, & Graham, 1989).
A secondary assumption with respect to the assessment of the qualitative data
form this study is that the participants providing the qualitative information were truthful
in their disclosures. Qualitative research is focused on the story told by the participants
of a particular program, one can reasonably argue that “the participants are themselves
the only ones who can legitimately judge the credibility of the results” (Trochim, 2006).
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While there is, of course, plenty of room to debate the degree to which this is true or not,
the general assumption that the participants and those who had an opportunity to observe
the participants first hand were indeed truthful lies at the heart of the findings of this
study.
Practical assumptions. As noted on page 25, the study was limited by the degree
to which the generally accepted practices of the gas industry itself impacted the
researcher’s ability to collect data. Specifically, the control group for this quasiexperimental study was made up of thirteen individuals who were all hired by Richey
Oilfield Construction, Inc. (ROC), the only company that agreed to participate from the
half a dozen companies solicited. For the purposes of evaluating the data from the
control group, particularly the data and information from the ROC supervisors and
managers, this study assumes that the manner in which ROC supervises and manages
new hires is similar to the manner in which other companies in the gas industry manage
new hires and that any real differences are inconsequential with respect to impacting 1)
safety incidents; 2) attrition rates; and 3) work ethic attributes.
To determine the degree to which this assumption is true or false, the researcher
simply compared the general demographic typology for those seeking employment as a
roustabout or general laborer in the gas industry, which was created by a panel of
industry experts, to the demographic profile of the study participants (see Table 2 on page
98). For the purposes of this study, then, the fact that an individual was hired by ROC
suggests that they possess a specific profile as determined by their “Yes” responses to
questions two thru nine. Of course an obvious limitation to making this assumption is
that an applicant might in fact lie if telling the truth would prevent them from being hired.
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But the gap between the hiring process and the truth about each applicant is in most cases
self-correcting by the nature of the work itself.
According to ROC company management, “working 12-hour sifts for two to three
weeks in a row outdoors during the middle of the winter provides for a lot of selfcorrection” (D. Whorter, General Manager, ROC Service Company, personal
communication, March 15, 2010).
Conceptual Framework
A review of the current literature on ongoing research in the value of workforce
training programs demonstrates that there is no uniformly accepted theoretical framework
for understanding the value of education and training programs in general. In spite of
worked done by numerous states and workforce development agencies, there is as yet no
consensus. For example, nine states currently use a regression model to determine the
value of workforce programs, but the Department of Labor is conducting a data
validation study to assess the validity of these approaches (GAO Report, 2004). The
State of Washington uses a quantitative approach to assign a dollar value to each dollar
invested in workforce training (Washington State Workforce Training and Education
Coordinating Board, 2004). Indeed, the current state of research on the topic of
determining the value of workforce training is primarily in the discussion phase. Indeed,
even as recently as 2005, a group of states (including Washington, Texas, Oregon, and
Pennsylvania) interested in determining the value of workforce training programs met to
discuss the process for developing and implementing a range of workforce training
measures of success. The report this group produced, entitled Integrated performance
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information for workforce development, offers only general guidelines for assessing the
value of training programs (Wilson, 2005).
This study uses a mixed-method approach of quantitative and critical qualitative
analysis to understand the real world impact of a pre-employment training program for
the gas industry and to develop an accurate demographic profile of individuals who are
likely to succeed as general laborers, roustabouts, and roughnecks in the oil and gas
industry. The hope is that the findings of this study will be generalizable across the
industry and so serve as a template for conducting similar pre-employment programs.
The value of the mixed-method approach is that it allows a degree of flexibility in
considering a variety of perspectives. The value of using a mixed method approach and
its various limitations are discussed in greater detail in Chapter 3: Methodology. A
second outcome of this study will be to develop a consistent training participant profile
that could be used as a predictor of on-the-job success within the gas industry. Finally, a
third possible outcome of this study will be to add to the discussion of determining the
real world value of pre-employment training for the oil and gas industry. The focus of
this discussion will be on whether or not the pre-employment training had an impact on
the three benchmark criteria: 1) number of safety incidents among new hires; 2) retention
rate of new hires; and 3) improved work ethic among new hires (measured using
tardiness and absenteeism as key quantitative data points).
Ultimately, however, the value of this study will be in providing a foundational
context to explore deeper questions that merit further study. By going beyond the
quantitative numbers and addressing some of the more qualitative factors that influence
why one individual might be successful in the gas industry and another not so successful,
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particularly as it relates to workforce training in the gas and oil industry, the researcher
hopes to provide some practical insight into the kinds of training programs that prepare
entry level workers in the gas and oil industry for success in the field, and which help
companies in the gas and oil industry maintain their competitive advantage.
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Chapter 2
Review of Related Literature
The main focus of this study is to examine the value of pre-employment training
to the oil and gas companies working in the Marcellus Shale Region. Pre-employment
training here is defined as basic foundational training covering general mechanical
ability, general industry knowledge, safety issues, and work ethic. The basic problem
this study will address is the ongoing short-term struggle within the industry to recruit,
hire and retain a qualified workforce, with qualified defined as possessing minimal
knowledge in the four areas described above. To this end, the current research on
training theory and the impact of training has proved to be a foundational resource. In
addition, since this research embraces both public and private sector training programs as
well as theory, an understanding of how current trends in workforce development,
particularly those shaped by the Workforce Investment Act, have impacted the way in
which training programs are evaluated in practical, “bottom-line” terms. The value of
this understanding is particularly appropriate given that the training program to be studied
was developed through the collaborative efforts of Pennsylvania College of Technology
and the Central Workforce Investment Board. Finally, an examination of the value of
training for the oil and gas industry in general would be incomplete without a thorough
understanding of the historical trends within the industry as far as finding and retaining a
qualified workforce. Thus, literature was reviewed for the three major topic areas, with
multiple sub-categories. These areas include: 1) defining the workforce development
system under the Workforce Investment Act; 2) understanding how the new workforce
development model has effected a paradigm shift in how training is perceived and how
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the value of training is defined; 3) an overview of the research that has been conducted on
Human Capital theory; 4) understanding the notion of the value of training with respect to
the human capital model; 5) assessing the impact of general and specific training
programs in both formal settings and on the job, 6) understanding the workforce
challenges of the oil and gas industry, 7) and an overview of the history of training
programs within the oil and gas industry.
Defining the Workforce Development System under the Workforce Investment Act
On July 1, 2000, the Workforce Investment Act (WIA) replaced the Job Training
Partnership Act (JPTA) in order to “create an integrated workforce participation and
employment system that [met] the needs of job seekers” as well as the needs of
employers (Jahier & Graf, 2001, p.1). According to researcher R. L. Jacobs, the idea of a
workforce development system is a relatively new concept having quite literally become
a part of the government lexicon on the heels of the WIA. Workforce development
describes “a relatively wide range of activities, policies, and programs” across state
departments, agencies, and educational institutions (Jacobs, 2002, p.3). Historically, the
activities that now take place within this current framework were isolated from each
other. Vocational educators focused on youth while human resource professionals
focused on training needs within their own companies. Adult education was the purview
of community agencies. As a society, according to Jacobs, we relied upon major
institutions, “such as schools, community colleges, universities, government agencies,
unions, [and] organizations” to help train and educate the workforce (Jacobs, 2002, p. 9).
The government has funded a variety of training programs under the JTPA and the
Welfare-to-Work Act. But the close relationship between these various organizations did
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not exist prior to 1998. Since WIA was passed, it has become more and more clear that
to be able to deliver successful workforce education and training programs, states,
regions, organizations and institutions of all kinds need to adopt an integrative,
collaborative approach to educate our workforce. “Collaboration is necessary because
workforce development programs are explicitly providing for organizational as well as
individual goals” (Jacobs, 2002, p.14).
Jacobs goes on to assert that this interconnected collaboration is essential given
the changing dynamics of an increasingly globalized economy and the development of
new technologies. Taken in this context, the idea of a workforce development system is
an attempt to define and categorize the kind of workplace learning that takes place in a
variety of different venues (schools, organizations, agencies, etc.) as a response to macroeconomic changes driven by globalization and the development of new technologies.
[Even in an industry such as the gas and oil industry, which has historically relied upon
on-the-job training and a legacy knowledge of the nature of the industry that was passed
from father to son, the changing dynamics of a globalized, technologically progressive
economy is impacting efforts to hire and retain qualified employees (Pyron, 2008). This
is particularly true in areas such as the Marcellus Shale region, where companies are
relocating from all over the world as a result of a new technology for drilling. Given
regional economic constraints (i.e. the lack of a workforce with legacy knowledge), more
and more companies within the industry are collaborating with educational institutions
and with each other to leverage training resources and acquire the workforce they need.]
For Jacobs, the key assumption is that all workforce training efforts are mutually
dependent upon each other from a systems perspective and that understanding this
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dynamic is critical to more effectively helping people acquire the education and training
they need to be successful in the workplace. This idea has yet to be proven. Still, to
paraphrase Jacobs, it is clear that we need to develop an integrated view to ensure a sense
of economic well-being that is aligned with a sense of social justice. (Jacobs, 2002, p. 18)
The impact of globalization. In his book Fortune Favors the Bold, economist
Lester Thurow describes the promise and hazards emerging from the latest technologybased industrial revolution. He points out that the implementation of new technologies
results in increased productivity, which is the upside, but that as a result, many thousands
of jobs are lost every month (Thurow, 2003). He sees three simultaneous revolutions that
fuel the rush to global business: the birth of knowledge-based industry, the creation of a
global economy built on a worldwide information infrastructure, and the victory of
capitalism. Thurow also stresses that this American brand of capitalism is a step
removed from the traditional notion of what a capitalist was. Throughout most of the 19th
and 20th centuries, a capitalist owned land and equipment and secured investments to
produce products which were then sold. This was the industrial model of capitalism.
The new model of capitalism reflects a move away from an industrial model towards a
knowledge-based model (Thurow’s Third Industrial Revolution) which emphasizes a
highly skilled workforce and is more focused on research and development than on the
more mundane aspects of manufacturing and sales (Thurow, 2003).
Investment is still a critical factor in the growth of particular industries and is how
Thurow distinguishes between American capitalism (with multiple foreign investors) and
Japan (with virtually no foreign investors). But for Thurow the new capitalism is defined
by an understanding of how to create and exploit new advanced technologies. Bill Gates
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is the epitome of the new capitalist. In addition, Thurow explains that one of the
complicating factors of his model is the relationship between the growth of advanced
technology industries and globalization. For Thurow, the two often get blurred.
Globalization is an effect of advanced technology. But as companies locate around the
globe in search of locations with both a highly skilled workforce and high-tech
infrastructure to create new advanced technologies, then one could say that advanced
technology is also an effect of globalization (Thurow, 2003). [This is why outsourcing
and economic development through innovation go hand in hand.] This is the hallmark of
the new economic model. According to Thurow, larger firms locate where they can find
a skilled workforce and the infrastructure they need. He cites Ireland as an example.
Ireland wanted to import technology and already had in place a good educational system,
but to “gain competitive advantage, Ireland decided to offer foreign firms a zero
corporate income tax rate” (Thurow, 2003, p. 294). Companies began to invest in
Ireland.
Cluster analysis. A great deal of discussion within the framework of the
workforce development system focuses on how to identify and support the kind of
industry cluster building efforts that took place in Ireland. In 2005, the state of
Pennsylvania facilitated the growth of 65 industry partnerships; by 2008, the number of
industry partnership in the state was 88. An industry partnership of gas and oil
companies is one of these partnerships, which is made up of over a dozen companies
from the industry as well as Pennsylvania College of Technology and the Central
Workforce Investment Board. The purpose of the partnership is to support the economic
development of both the industry and the region. However, to understand both the value
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and limitations of cluster analysis and the industry partnership approach, one needs to
examine the thinking of Michael Porter. Porter’s book The Competitive Advantage of
Nations covers a great deal of ground in identifying an economic framework for
understanding the scope of economic change that is occurring as a result of globalization.
But it is his ideas concerning cluster analysis and the reasons why specific regions are
home to specific industries that have the greatest impact on the workforce development
system (Porter, 2003).
For Porter, industry clusters are defined and/or grouped by the following set of
characteristics: (a) linked industries and other entities, such as suppliers of specialized
inputs, machinery; (b) services, and specialized infrastructure; (c) distribution channels
and customers, manufacturers of complementary products, and; (d) companies related by
skills, technologies, or common inputs; (e) related institutions such as research
organizations, universities, standard-setting; (f) organizations, training entities, and
others. But this is not precisely an economic model; it does not describe how an economy
functions; it rather defines how companies function within a larger economic framework.
For Porter, the defining characteristic of a global economy is the fact that companies,
particularly the large multinationals and their subsidiaries, are searching for the dynamics
which will foster a competitive advantage (Porter, 2003).
In Porter’s model, an industry group is the unit by which to measure this kind of
advantage. Of course the substructure beneath Porter’s economic model is an
extrapolation of American capitalism on a global scale. For Porter (as for Thurow), the
dynamics of how companies function in a global environment are governed by four
principles, his “diamond” model. These four principles (factor conditions, demand
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conditions, related and supporting industries, and firm strategy, structure and rivalry)
explain why companies locate where they do, and why they enjoy a competitive
advantage within a specific region and provide a framework for understanding how firms
within a cluster are supposed to operate. Porter states that "the cluster is the
manifestation of the diamond at work” (Porter, 2003, p. 21); however, one could just as
easily conclude that the diamond is the manifestation of the cluster at work. The
distinction here is critical. Porter’s conclusion assumes that the activities described by the
four points of the diamond are basic to the foundation of clusters. But these activities
also occur in highly successful companies outside of the cluster model. Innovation, for
example, as a response to local customer impact, or the struggle to find and retain a
qualified workforce, can be simply a function of internal strategies within one firm, not as
part of a response to other firms, but as a response to the market itself. The reality of how
clusters are or were created, and subsequently how industry partnerships might function
with these clusters, is both more and less complex than Porter assumes.
One other comment is worth mentioning: while Porter distinguishes between
traded sectors (those competing in national and global markets which largely define a
region’s competitive economic advantage) and non-traded sectors (purely local industries
like healthcare or construction), he does not address the larger economic background of
the global economy as defined by the 500 multinationals (which control 30% of the
world’s GDP) and their relation to regional industry clusters (Heilbroner & Thurow,
1998, p. 199).
The importance of this kind of economic context, for even so small a task as
assessing the value of a training program, cannot be underestimated. Indeed, the

46

economic dynamics of globalization provide a context for raising a series of questions
about the effectiveness of workforce education and training and the value of investments
in that training. The assumption is that the shift towards globalization has had an impact
on the labor market, and therefore on the training the workforce needs, and this is true
regardless of the industry, but particularly if the industry is shaped by the development of
new technologies, as is the case in the gas and oil industry. Major questions to address
are: (a) how does the degree of productivity realized through multinationals impact
regional economies; (b) what is the value of multinationals to regional economies and can
this value be leveraged to help all the players within an industry; (c) can the real world
economic impact of the shift away from a management view of business towards a
leadership view, as defined by John Kotter in his book Leading Change, be adequately
measured; and if so, what set of principles define success; (d) what impact does the pace
of change have on businesses, government, education, economic development
organizations, etc. in terms of their ability to collaborate effectively; and (e) how does the
pace of change affect workforce development policy and practice.
Of course addressing these questions is beyond the scope of this study. But
understanding the degree to which globalization has impacted the kind of training,
including pre-employment training, that is needed within the gas and oil industry, how
this training might best be delivered, and the cost of delivering this training, are all
critical to assessing the real world value of the training to the industry.
The Research on Human Capital Theory
In order to assess the real world value of training, one must first determine
whether or not training is an expense or an investment. Of course this is not as easy as it
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sounds, for in general, the “value” of training is an expense in bad economic times and an
investment in good economic times. Nevertheless, there has been a significant amount of
research over the last fifty years focused on addressing the question of how to value
training, beginning in 1958 with the publication of Jacob Mincer’s article “Investment in
Human Capital and Personal Income Distribution” in The Journal of Political Economy.
Mincer believed that workers (human capital) were a means or factor of production (an
idea echoed by Porter in his analysis of industry clusters) and thus companies needed to
invest in their workforce to ensure continued economic growth.
Mincer was the first economist to effectively link income distribution with the
level of education of employees and the amount of training that occurred on the job
(Mincer, 1962). Much of his research was focused on the idea that workers who had the
greatest capacity for learning and acquiring new skills, whether on the job or off the job,
would provide the greatest return on the company’s investment in their training (Mincer,
1989).
In 1961, Theodore Schultz wrote about the nature of human capital in an article
entitled Investment in Human Capital. Schultz believed that economists had ignored
thinking of people as capital for philosophical reasons, not practical ones. John Stuart
Mills, he pointed out, stated that the idea of wealth existed to serve people. Schultz
thought Mills position to narrow. “Economists have long known that people are an
important part of the wealth of nations,” wrote Schultz. “Measured by what labor
contributes to output, the productive capacity of human beings is now vastly larger than
all other forms of wealth taken together” (Schultz, 1961, p. 2). Thus, for Schultz, people
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could expand their opportunities and their choice by investing in themselves. In this way,
people could create more wealth.
Early on in the discussion of investing in human capital, Schultz identified several
barriers to properly assessing the value of training programs. For Schulz, human capital
had both quantitative and qualitative aspects. One could easily enough measure the
quantitative (i.e. number of hours worked, number of people employed, etc.). One could
assign approximate values to the qualitative aspects of human capital relative to
production (skills acquired, education level achieved, etc.). What was more problematic,
Schultz argued, was that when it came to human capital, one could not easily “distinguish
between expenditures for consumption and for investment” (Schultz, 1961, p. 8). These
problems were compounded for Schultz by the fact that there were many aspects within
the scope of human activity that might impact the value of human capital to a company.
How could one fairly capture the investment potential of money spent on health care or,
for that matter, going on a vacation? For Schultz, then, measuring the value of human
capital was inexact at best. Even in an area as significant as on-the-job training, Schultz
recognized that in the absence of empirical data, only theories prevailed.
In 1964, Gary Becker helped to clarify the scope of what it might mean to invest
in human capital. Becker believed that one could not separate people from their
education, skills, health, or beliefs; and so an expense in any one area was really an
investment in the future of that individual. He also made a distinction between general
training and specific training. Becker asserted that the value of general training was to
address general work behaviors and thereby raise the overall level of work performance.
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He believed that company specific training was of value only to the company that
provided it. (Becker, 1964).
While Becker himself thought of human capital as embracing much more than
formal education and training per se, Becker’s thinking formed the basis for what has
come to be known as the “Human Capital” theory of training. And since there was no
viable means for assessing the impact of informal knowledge acquisition (i.e. on the job
training), economists and social scientists focused on deepening their understanding of
how formal education and training helped individuals earn more money and companies
increase their production capacity. Becker himself concluded that people who have a
greater capacity for learning and who have the resources to commit to education and
training, invest more in their education and so reap the rewards of those investments
(Becker, 1975). Thus, much of the research done from this point forward focused on the
impact of training on the life-cycle patterns of individual earnings (Leuven, 2005, p.91).
Mincer points out that the research conducted between 1959 and 1989 “contains a
wealth of findings on the effects of school education on wage levels and on profitability
rates of investments in education at various levels of aggregation. [However,]
corresponding estimates of the effects of job-training were not available until recently”
(Mincer, 1989, p. 27).
According to Mincer, the absence of specific on-the-job training data resulted in
numerous theories being put forth to explain everything from wage increases to labor
market mobility to the cost of turnover. Becker, for example, advanced the idea that
when employees had to compete for jobs, the employees and not the companies would
absorb the cost of education and training (Becker, 1975). Linking the value of training
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programs to these outcomes, however, was tenuous at best. Thus, as Mincer put it, the
stage was [finally] set to undertake meaningful economic studies of on-the-job training”
(Mincer, 1989).
Understanding the Value of Training with Respect to the Human Capital Model
Margaret Stevens’ study of the value of training begins where Becker leaves off.
In her article entitled A Theoretical Model of On-the-job Training with Imperfect
Competition (Oxford Economic Papers, 1994), she asserts that the distinction Becker
made between general and specific training is not comprehensive. She agrees with
Becker that one of the implications of his theory assumes that “there is no problem of
under-investment due to poaching of trained workers by other firms” since these firms do
not need to “invest in general training” (Stevens, 1994, p. 537). But she does not agree
that Becker’s theory applies to all training models. Stevens argues that companies who
are in competition with each other for employees may indeed provide general training to
those employees (i.e. training that provides for the acquisition of transferable skills), and
yet may still reap the return on investment for providing that training because the
competition between companies is not consistent. Becker, she said, examined the
concept of training through the lens of perfect competition between companies. Becker,
she said, defined training in broad terms. Training was specific if the training would
result in an increased level of performance or production at the company that provided
the training and not at competing companies. Training was general if the resulting
increased levels of performance and production were consistent across competing
companies. But perfect competition, which here means more or less an ongoing
dynamic, does not always exist for a variety of reasons that have to do more with internal
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differences between companies or individual differences among employees and not
external factors. Moreover, according to Stevens, not everyone agreed with the limited
scope of Becker’s definition (Stevens, 1994).
Edward Leuven says pretty much the same thing in an article entitled “The
Economics of Private Sector Training: A Survey of the Literature (Journal of Economic
Surveys, 2005). Leuven underscores the fact that Becker’s “analysis of general training
rests on the assumption that labour markets are competitive,” and yet according to
Leuven, “there are many reasons why labour markets are not competitive, examples are
asymmetric information, institutions and search frictions” (Leuven, 2005, p. 98). The
crux of understanding Becker, according to Leuven, is to understand how Becker applied
the cost of turnover to the equation. Leuven writes:
“Becker conjectured that the firm and the worker will share the return. By paying
the worker a higher wage, the firm reduces (costly) turnover. Because there will now be
an excess supply of trainees, workers will need to share part of the costs in order to reestablish equilibrium. This sharing argument is not made in a formal manner. Regarding
the exact size of the share, Becker remarks that ‘the shares of each depend on the relation
between quit rates and wages, layoff rates and profits, and on other factors not discussed
here, such as the cost of funds, attitudes toward risk, and desires for liquidity’ (p. 44)”
(Leuven, 2005, p. 97).
Rather than be pinned down by an exact equation when examining the economic
value of training under imperfect conditions, Becker merely asserted that imperfect
conditions would indeed have an impact on how much value could be assigned to
training. In other words, the value of training was relative.
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It is worth noting here that both Leuven’s analysis of Becker and Stevens’
conclusions do fall in line with Becker’s conjectures about the nature of training along
the general/specific continuum. For Leuven, the determining factor was the degree to
which there existed “market competition for a particular skill” (Leuven, 2005, p. 102).
For Stevens, the fact that imperfect competition did indeed exist meant that training per
se was neither wholly general nor wholly specific. Stevens concluded that as the nature
of training became more specific, the company that provided the training was more likely
to capture the return. As training tended towards the more general, the company was less
likely to capture the return. So while Stevens disagreed with Becker in terms of the
comprehensive nature of his theories about training, her research validated his overall
assessment of the kind of conditions necessary for training to occur in the first place.
Moreover, her analysis also provided support for the notion that training actually reduced
competition between companies because it helped ensure that employees possessed
company-specific skill-sets, even when training was only partially specific. Secondly,
she pointed out that one needed to be able to address the degree to which the employees
were mobile or not mobile because barriers to mobility impacted whether or not an
employee left to join another company.
In other words, the value of training was also impacted by mobility or the lack of
mobility of the employees who went through the training. Stevens points out that Oately
was the first to note the importance of mobility in assessing training programs (Oately
1970). Later research conducted by Green, Felstead, Mayhew and Pack refined Oately’s
work. They concluded that training had no effect on mobility 60% of the time; that it
increased mobility 20% of the time, and that it reduced mobility 20% of the time. They
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also concluded that when the skills acquired through training were less transferable to
other firms, the mobility rate decreased. Other factors that helped to reduce the mobility
(turnover) rate included 1) company sponsored training, and 2) linking training to
specific company goals so that the employees participating in the training would identify
more closely with company objectives and would therefore be less likely to leave
(Green, Felstead, Mayhew, & Pack 2002). Once again, echoes of Becker.
Acemoglu and Pischke (1999), however, believed that an understanding of
imperfect labor market conditions was necessary for understanding why companies invest
in general training. Their analysis of training programs in Germany and the United States
demonstrated that “non-competitive labour markets often compress the structure of
wages, and this encourages firms to invest in general training” (Acemoglu & Pischke,
1999, p. 139), a conclusion which seemed to contradict the implications of Becker’s
standard model.
Assessing the Impact of Training Programs
In 1977, Ann Bartel and George Borjas published an article entitled “Specific
Training and Its Effects on the Human Capital Investment Profile” (Southern Economic
Journal). They begin the article by paraphrasing Becker’s mantra: “investment in human
capital is a mix of general and specific training” (Bartel & Borjas 1977, p. 333). The
focus of their research in this particular article, however, is on the degree to which
employers necessarily invest in the training of their employees in order to offset the
possibility that employers leave for another company. Bartel and Borjas (1977) point out
that much of the research up till 1977 proceeded focused on the fact that company
investments in the general training of any individual decreases as that individual
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approaches retirement; however, they cite the work of Polacheck (Differences in
Expected Post- School Investment As a Determinant of Market Wage Differentials.
International Economic Review, 1975) in support of the idea that if one considers both
specific and general training, a very different picture appears. The focus of their study is
to show that “investment need not decline monotonically with age once we account for
the existence of specific training” (Bartel & Borjas 1975 p. 333).

They argue that the

two determinant factors for whether or not a company invests in training are: 1) the
natural life-cycle of the employee; and 2) the expected job duration. According to
Borjas, significant investment in training occurs when employees settle into career-path
employment with a specific employer regardless of the age of the employee (Borjas
1975). Bartel and Borjas cite similar findings by Mincer and Polacheck who studied the
degree to which companies invested in the training of married women who had returned
to the workforce after bearing children (Mincer & Polacheck 1974). The determining
factor here was that “expected job tenure increased with age” (Bartel & Borjas 1977, p.
337).
The significance of this study by Bartel and Borjas is that it helped to expand the
scope of how one might assess the value of training both for the individual and for the
company that provided the training. For companies, this means that the value of
investing in training rises as the expectation that an employee will remain in a particular
job rises. For individuals, training would occur in bursts at different career phases,
particularly when individuals changed jobs. The accumulation of earnings gains that
would result from this lifetime of training would not resemble a single continuous line
moving up, but rather, as Bartel and Borjas put, it would resemble “an inverted U”

55

(Bartel & Borjas 1977, p. 340). Bartel and Borjas also noted that they were uncertain
how the earnings gains from training would be affected by the increased training costs,
which would “serve to lower earnings” (Bartel & Borjas 1977, p. 341).
By the 1990s, researchers had begun to look more specifically at the relationship
between on-the-job training and employee productivity. The expectation, of course, was
that an increase in training would result in an increase in productivity. Becker, of course,
believed that the employee and the employer had a vested interest in sharing the costs of
training because there was an economic benefit for both parties. Training would result in
increased production for the company and increased wages for the employee. Becker
also maintained that given this dynamic, it was in the best interests of the company to pay
employees at above the market rate once training had been completed. In 1995, Bartel
published an article entitled Training, Wage Growth, and Job Performance; Evidence
from a Company Database (Journal of Labor Economics, 1995). By focusing on a
specific data set from a single manufacturing firm, Bartel “was able to avoid the
measurement problems that typify national data sets”(Bartel, 1995, p. 422). She was able
to determine exactly how long each training session was and there was no variation in
terminology between the training delivered in one company or another since all of the
training was delivered in a single company.
Bartel’s conclusions changed the way researchers conceived of the impact of
training. First, to judge from national statistics, training programs occurred over weeks;
however, Bartel determined that company training programs were actually much briefer,
encompassing days. The fact that the national database was unable to identify this aspect
of training meant that researchers had a skewed perspective on the cost of training
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relative to the value. Another aspect of the training that Bartel’s study noted was that
“individuals were selected for job training based on their relative status in a job, that is,
how their salaries compared to other individuals with identical education, years of
company service, and time on the current job” (Bartel, 1995, p. 423). Bartel concluded
that researchers needed to correct for this kind of selection bias when they analyzed their
data. More significantly, however, was that even after correcting for bias, Bartel found
that employees who received training experienced significant wage increases. Finally,
Bartel’s study also confirmed that on-the-job training resulted in a significant increase in
employee productivity and job performance.
The question of whether or not this kind of human capital investment actually
resulted in reduced mobility among employees receiving training was also the topic of
much research in the early 1990s. Barron, Berger and Black concluded that is was
indeed worthwhile for companies to invest in general training since general training
delivered in a company specific context was in fact specific training and thereby reduced
the net benefit that employees “with general training can obtain by moving to another
firm” (Barron, Berger, & Black 1999, p. 250). Parent concluded that formal OJT
programs contained both general training elements “that the employer rewards up to its
market value” and specific training elements “that reduces worker mobility” (Parent,
1999, p.315).
Parent also noted that employers that invested in OJT would “respond to market
pressures by setting the wage for trained workers at the market level even if, as the
hazard model results show, a portion of the investment in OJT appears to be specific”
(Parent, 1999, p. 315-316).
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Summary of the Literature on Human Capital Theory in the Context of This Study
The general conclusions to be drawn from the literature on training and education
programs (Human Capital) is that the value of a particular program varies depending
upon numerous variables such as the degree to which a training is general or specific, the
mobility of the employees (or the barriers to mobility), the bias of the selection process,
etc. Formal OJT programs, for example, are of significant value because they result in
improved productivity for the company that administers the training, reduced mobility,
which is of benefit to both the company and the employee, and increased earnings, which
is of benefit to the employee. There are many aspects within the human capital model,
however, that need further research. To date there has been little significant research on
informal OJT and informal experiential learning. Similarly, there is little research that
provides a uniformly consistent formula for assessing a true ROI on investments in
human capital. Most notably absent from the literature, however, is a body of research
that focuses on the value of training that occurs as part of a pre-employment screening
process. Partly this may be due to the fact that various screening techniques, which may
include pre-employment programs, workshops, basic skills reviews, etc., are considered a
function of the screening process and not a function of the training process. Yet it is clear
that training does indeed occur in a pre-employment program. Another possibility is that
the desire to screen a potential employee works in adverse relationship to the desire to
train a potential employee. According to Bac (2000), highly productive training
programs eliminate the need to be thorough in the screening process. However, Bac’s
assessment and analysis is purely theoretical and offers little practical insight into the
relationship between effective pre-employment training programs that act as both a first
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line screening technique (or defense) as well as a venue for potential employees to
acquire baseline, foundational skills.
The particular pre-employment training program that is the subject of this study
will provide an opportunity to assess the value of the program from the employer’s
perspective, in this case, companies that fall within the oil and gas and industry sector.
The training itself is for the most part specific to the industry but general as far as the
various companies within the industry. The industry-specific elements of the program
focus on industry safety practices and some industry-specific skills involving new gas
and oil technologies. The more general elements of the training program (those elements
that have a higher degree of transferability to multiple companies across industry sectors)
focus on general soft skills, including those related to work ethic. The notion of value as
far as the training is concerned will be limited to understanding its impact on four key
areas: 1) workforce attrition rates; 2) fewer safety issues; and 3) improved work ethic.
However, it should be noted that each area is defined within the context of the industry
itself. The notion of work ethic, for example, must be defined with the scope of the
perspective of what work means to those in the industry. Typically, workers in and gas
and oil industry work 7 to 14 day shifts and must be available to work up to 16 hours a
day for days on end if necessary. (See Workforce Challenges in the Oil and Gas
Industry: A Brief History below for a more complete discussion of the gas and oil
industry definition of work ethic.) It is this unique perspective on what work ethic means
that impacts the attrition rates for new hires, particularly for those potential new hires
with little or no legacy knowledge. Thus, the value of training for the industry rests on a
lifestyle and a culture unique onto itself. Thus, understanding the history of the industry,
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the history of training within the industry, and the nature of the challenges the industry
faces are critical to understanding how to value current training programs, including preemployment training programs, within the industry.
Workforce Challenges in the Oil and Gas Industry: A Brief History
The workforce challenges faced by the oil and gas industry are unlike those faced
in most other industries simply because of the nature of the work. The two questions
most relevant to both the nature of the challenges faced by the industry and the scope of
this study are: 1) what kind of work ethic do potential workers possess; and 2) how were
(are) these workers trained.
Historically, the North American oil and gas industry has dominated the
landscape in Texas, Louisiana, Oklahoma, Alaska, and also Canada. Subsequently, these
areas have a fully developed and functioning infrastructure designed to deliver a highly
skilled workforce to the oil and gas industry. Many employed by the industry in these
regions are third and even fourth generation oil and gas workers. However, as the
industry has moved into newer areas to develop newly discovered oil and gas reserves,
the industry has needed to import its basic workforce until these new areas can develop
the necessary educational and training infrastructure to support industry activity. The
history of the off-shore drilling activity along the Gulf Coast, particularly in Louisiana,
Mississippi, and Alabama, is a case in point (Austin, 2004).
When off-shore exploration began in the late 1940s, the workforce was made up
of people from Texas, Oklahoma, and Louisiana who had flocked to the local coastal
communities in search of work. The men who made up this workforce were in fact ready
and willing to face any obstacle, which was a necessary condition of employment since
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the challenges the industry faced to create an off-shore industry presence was
tremendous. The possibility of hurricanes, for example, was an ever-present reality, and
the further out to sea the industry went, the greater the potential risk. In 1957, the
industry had placed platform rigs in water 100 feet deep. By 1969, the industry had
moved into waters 300 feet deep. But from 1964 to 1969, the Gulf was ravaged by three
major storms, (Hilda (1964), Betsy (1965), and Camille (1969). The devastation created
by Hilda alone was tremendous and “reached more than $100 million, with 13 platforms
destroyed and 5 more damaged beyond repair” (Austin, 2004, p. 19).
In addition to the dangers posed by the Gulf, workers entering the industry faced
constant daily challenges. Just getting to the worksite was a chore. The work terrain was
a combination of salt marshes, bays, estuaries, swamps, bays, and lakes. Operating in
this environment was difficult even when the weather was good. Of the work
environment, Ray Lankford wrote:
“There were no roads in the marshes, no bridges over the bayous, no bases from
which to move out into the bays. That whole expanse from Calcasieu Lake to Breton
Sound was a sort of nature’s no-man’s land, neither land nor sea. A steamboat ran from
Lake Charles to Cameron; the road would not be built until the mid-1930s . . . . Even the
largest oil companies regarded the cost of building roads and bridges prohibitive.
Transportation of personnel by boat and barge was difficult” (Lankford, 1971).
Working the oil fields of the Gulf was dangerous and back-breaking. The men
used pack mules to transport some of their supplies. At times they carried motors, pipe,
and various instruments on their own backs, often walking through swampy water up to
their shoulders. They were also exposed to the dangers of dynamite, which were not

61

limited to the concussive blasts, which could induce headaches and worse. “Explosions
could leave large craters in the mud floor, often 30 to 50 feet wide in diameter” (Austin,
2004 p. 69), which posed on-going safety problems.
The kind of worker the industry employed welcomed these dangers, and
subsequently, the notion of “work ethic” within the industry was colored by this
“roughneck” kind of environment. While the work was challenging, the rewards were
great. The industry offered good pay, “opportunities for advancement and the acquisition
of new technical skills” (Austin, 2004, p. 69). One former worker, Neil Constance, said
that after a year on the job, they couldn’t have made him leave. Overtime, of course, the
local population became employed by the industry. The companies hired local men with
a knowledge of the terrain to serve as surveyors. Others became “pack mules” and their
job was to transport materials.
As the industry along the Gulf coast developed, particularly as exploration and
drilling technology advanced, there was also need to employ highly technically skilled
workers in specialty areas. As the industry moved further and further offshore, there was
a need for expert divers and underwater welders. “Numerous changes and innovations
made it possible for a person to advance from jumping into ten feet of water for a few
minutes to staying at depths greater than one thousand feet for several weeks to complete
a job” (Austin, 2004, p. 92). The evolution of diving technology in support of the oil and
gas industry led to constant change requiring human guinea pigs and innovation.
Learning was on the job. Many divers were either injured or killed in diving accidents.
Still, the industry had no trouble hiring men willing to dive below 150 feet. According to
Austin, it was a combination of “macho pride” and a desire for higher pay.
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A similar ‘cowboy” kind of evolution took place in the welding industry as
engineers began to experiment with wet welding. But at each stage, the technical
requirements for the work meant that divers/welders had to expand their knowledge and
skill sets. For example, Austin notes that “the use of x-ray technologies to inspect welds
required some divers to be qualified as radiographers” (Austin 2004, p. 93). The
workforce that evolved was highly specialized, and yet tremendously flexible, adapting to
new technologies as they evolved. Moreover, their sense of work ethic was shaped by a
do or die mentality. The following individual account will serve to illustrate this point.
Anthony Gaudiano, an engineer for Taylor Diving and Salvage, worked during
the boom period of Gulf exploration from the late 1960’s until 1984. He describes both
the nature of the work and the environment of the time:
“ ‘And you have to understand that when all this was going on, and people were
working like 11-12 hours a day, we didn't have meetings where we sat down and made
presentations. We didn't do all of that planning and all of that critical path charts, none of
that stuff. You just did it. You got it done… People did some very impressive things,
really very impressive things. Innovative things. And I would think that the habitat
welding was one of those innovative things’ (Gaudiano, personal communication, 1996)”
(Austin, 2004, p. 93).
Austin does point that while divers and welders were relatively easy to find in the
early years of the industry, finding engineers proved more problematic because few
engineers of the day wanted to be associated with wildcatting when they could sit behind
a desk at General Motors.
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By the 1970s, of course, as the exploration along the Gulf proved highly
profitable, the experts came on board. Science and technology proved to be the drivers.
But as the industry expanded in other areas of North America, most notably Canada and
Alaska, the short-term need to fill skilled positions in the industry, particularly on the oil
and gas rigs, often resulted in higher costs to find and import a sufficiently trained
workforce; the end result was a constant short-term labor shortage that impacts the ability
of the industry as a whole and select companies in particular to maximize the economic
potential of a particular play. Training was still mostly of the on-the-job variety, even in
areas that would be considered specialized. Patterson, for example, noted that up until
1982, safety and maritime training within the Canadian off-shore oil and gas industry was
limited to on-the-job training. With the loss of the Ocean Ranger on the grand Banks in
1982, however, the industry began to focus on developing more formalized safety and
maritime training programs in collaboration with nautical colleges and private
corporations (Patterson, 2002). Finally, the notion of work ethic as defined by the
industry continued to reflect the overly macho attitude of the roughnecks, wildcatters, and
divers. Consequently, even in areas where the industry was (and is) fully integrated into
the local/regional economy, labor shortages were becoming increasingly more common,
particularly as the industry has grown.
The Challenge of Skill Shortages in the Oil and Gas Industry
Peek and Gantes conducted a study of the nature of the skill shortages in the oil
and gas industry worldwide and concluded that the reason for these skill shortages was
not, as some had thought, due solely to increased competition from China and India;
another factor was an overall decrease in the number of highly skilled people including
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engineers, geologists, and geophysists. Partly this decrease was due to the decline in the
number of oil and gas industry related courses being offered at vocational schools,
colleges, and universities. Partly it was due to ineffective recruitment strategies. Peek
and Gantes went on to recommend that the industry begin to establish more training
courses, both within existing educational institutions, but also within companies
themselves. In addition, Peek and Gantes urged a revamping of recruitment practices,
which have been mainly targeted at attracting men, so that they targeted professional
women as well (Peek & Gantes, 2009).
Pyron (2008) also noted that the industry was facing severe talent shortages. In a
survey conducted in 2008 of senior executives from 22 gas and oil industry companies,
90% indicated that the industry was facing “a talent void and call[ed] the problem one of
the top five business issues facing their companies” (Pyron, 2008). The study went on to
recommend that the industry as a whole needed to develop innovative retention and
training strategies to address the decline in talent. Given the tremendous growth of the
industry, one of the critical choices that hiring executives face is finding people with
exactly the right skill sets needed. According to Pyron, the result of this dynamic is that
many people are hired whose education and employment history are not an exact job
match. “Employers unable to find trained petroleum engineers have had to hire civil
engineers instead” (Pyron, 2008, p. 6). A study conducted by the United States
Department of Labor in 2007 produced similar findings (USDOL, 2007).
The Effort to Address Workforce Challenges in the Gas and Oil Industry
In an effort to overcome these workforce challenges, the industry, both in the
United States and Canada, has begun to refine its human resource approach, particularly
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as it applies to training. For example, the Alaskan State Legislature enacted The
Alaskan Gasline Inducement Act in 2008 in part to address four critical workforce
challenges that the oil and gas industry was (and is) facing. The document outlines
strategies to increase public awareness of opportunities in the industry as well as
strategies to provide more comprehensive and integrated education and training through
technical schools, apprenticeship programs and other appropriate post-secondary
institutions. The goal, which reflects the new paradigm of workforce development as
outlined by Jacobs (2004) and others, and as implemented through the workforce
development system in Pennsylvania and other states, is to align educational and training
programs with industry needs in an effort to “coordinate program delivery” (State of
Alaska, DOL 2008, p. 5). The focus of the legislation is to provide a strategic platform to
enhance existing training programs across the state. The purpose is to give more
Alaskans the opportunity to acquire the skills they would need to in preparation for
gasline jobs (State of Alaska, DOL 2008).
In Canada, a study conducted by the Petroleum Human Resources Council of
Canada (2003) identified workforce issues, including skill and competency requirements
and occupational supply and demand issues as among the critical issues facing the
industry. The Council essentially recommended a complete overhaul of human resource
practices within the industry. The Council noted that Canadian certifications and
credentials for entry into the oil and gas industry are the best in the world. “Skilled
immigrant workers (e.g., engineers from Latin America, Middle East) must requalify in
Canada.” But while “the requalification process reviews experience and recognition of
the formal education training standards in the country of origin” many engineers and
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geologists immigrating to Canada are not immediately employable (PHR Council of
Canada 2003, p. 125-126). In addition, the Council also noted several emerging
education and training trends that need to be addressed, including the rise of computer
learning models, the need for cross-functional skill sets (i.e. mill wrights and welding),
and the need to incorporate soft skills training (i.e. disciplinary skills, thinking skills,
communication skills, etc.).
Jothen and Kunin (2007) surveyed employment projection studies conducted by
the Petroleum Resource Council of Canada as well as other independent consortiums and
concluded that the demand for skilled workers in the gas and oil industry in British
Columbia would see significant increases in demand, particularly for employment in high
skilled areas in oil and gas extraction. These positions would typically require postsecondary education as well as industry training and certification. Jothen and Kunin also
noted, however, that there existed within the industry significant barriers to finding the
skilled workforce that would be needed. These barriers included inefficient practice in
recruitment, retention and training. Among the several recommendations to improve
overall education and training efforts, Jothen and Kunin recommended that the industry
work more fully with schools to implement various pre-employment training programs
for youth.
The British Columbia Oil and Gas Education and Training Consortium (2006)
recommended that industry training programs needed to address “immediate and
emerging skills shortages” (Oil and Gas Education and Training in British Columbia,
2006, p. 4). The Consortium also recommended that companies develop and implement
pre-employment programs to orient students to and prepare prospective employees for
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careers in the oil and gas industry. Finally, the Consortium noted that there needed to be a
better “alignment of K-12 and post-secondary education and training programs with
industry practices to best meet industry needs” (Consortium, 2006, p. 4).
Summary of the Research on the Oil and Gas Industry in the Context of This Study
It is still too early to determine the scope of change that is occurring within the
industry. None of the reports or studies recommending the need for expanded and
focused training programs in the oil and gas industry offered any insight into the
subsequent economic value of these programs for the industry in general or for
companies whose new hires had received or in some cases will receive such training.
Little follow-up of participants’ outcomes has been published to date. But it is clear from
a review of the literature that the industry is struggling to find exact job matches because
the kind of employee that best suits a career in the oil and gas fields possesses both a high
degree of technical skill, and a work ethic defined by a fearless desire to do everything
possible to get the job done. In Pennsylvania, as elsewhere, both of these traits are in
short supply.
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Chapter 3
Methodology
The purpose of this study is to examine the value of pre-employment training to
the oil and gas companies working in the nine counties of the Central Pennsylvania
Workforce Investment Board region and the five counties of the Northern Tier Workforce
Investment Board region of Pennsylvania to develop the Marcellus Shale play. The
definition of value in this context is limited to the impact of training in three critical
areas: 1) safety issues; 2) attrition rates of new hires attendance; and 3) work ethic. In
addition, this study will build upon previous research in three areas. In the area of
workforce development, this study will demonstrate a more practical approach to
assessing the real world value of training. In the context of the research on human capital
investment, this study will expand the scope of how training is typically defined to
include pre-employment training. The assumption, of course, is that pre-employment
training will help the companies in the oil and gas industry reduce their short-term
attrition rates among new hires and help reduce safety incidents. However, a discussion
of the perceived value of the pre-employment training program is in fact descriptive in
nature and so the approach adopted for this study is a blended approach that includes both
quantitative elements and qualitative elements. For example, the notion of work ethic as
it applies to this study will be quantified in terms of attendance, tardiness, number of days
worked, and number of sick days taken. Thus, work ethic becomes a dependant variable
measured against the impact of the training (the independent variable). The plotting out
of these two variables will provide a framework for understanding the value of the
training as indicated by the degree to which those who completed the training program
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exhibit what the oil and gas industry considers an appropriate work ethic. But the study
will also examine qualitative factors such as individual expectations, company attitudes,
and prior knowledge of careers in the gas industry (legacy knowledge) that might impact
the degree to which an appropriate work ethic becomes a manifest reality. The
qualitative information will provide insight into interpreting the quantitative data.
Finally, it should be noted that this study did not examine the degree to which the
pre-employment training is either general or specific. Thus, no inference is or can be
made regarding the precise placement of this training program on the general/specific
training continuum, if such placement is appropriate or relevant, and how that placement
might affect the perceived value or impact of the program on the benchmarks noted
above. That said, the researcher did believe that an important factor in trying to quantify
the perceived value of the training program was to measure the likelihood of participants
finding employment in other industry sectors as measured against the incidence of
mobility of “typical” training programs as identified by Green, Felstead, Mayhew and
Pack (2002). Green, Felstead, Mayhew and Pack examined multiple types of training and
concluded that most training resulted in the acquisition of transferable skills, and yet
mobility increased only 20% of the time. They also identified other factors that helped to
reduce the mobility rate, including: 1) company sponsored training, and 2) linking
training to specific company goals so that the employees participating in the training
would identify more closely with company objectives (Green, Felstead, Mayhew, &
Pack 2002). It is not yet clear to what degree the specific nature of the MSETC preemployment training will approximate either of these two additional factors, which is
also why this study does not explore the nature of the training on the general/specific
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continuum as noted above. However, since more than half of the training will be focused
on the application of industry-specific skill sets, and since much of the rest of the training
will focus on the application of general skills to industry-specific problems, it is likely
that the percentage of those who go through the MSETC training and find employment
within the oil and gas industry will be higher than 80%. (Again, this is based on the
incidence of mobility after training as determined by Green, Felstead, Mayhew, & Pack.)
So how will this study contribute to the discussion about the value of preemployment training? The conclusions of this study are broad in nature in so far as they
add to the discussion about the relative value of training that contains a mix of general
and specific elements. Thus, the significance of this study should be viewed in
functional, practical terms. Furthermore, set against the context of the research on the oil
and gas industry, this study documents the ongoing effort to address workforce
challenges in recruitment, training and retention. With respect to the training itself and
those who complete the training, the study specifically documents whether or not those
who completed the program found employment within the gas industry and whether they
were able to stay employed. The study also documents whether or not a training
completer found employment in an industry other than the gas industry and draws some
conclusions about the implications of this finding.
The Problem
This study examined a very small part of the training landscape in the oil and gas
industry in Pennsylvania. The purpose of this study was to examine the impact of preemployment training delivered through the Marcellus Shale Education and Training
Center as part of a collaborative effort between the Central Workforce Investment Board
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of Pennsylvania, Pennsylvania College of Technology, and an emerging partnership of
energy companies moving to Pennsylvania to explore the economic potential of the
Marcellus Shale Region. The Marcellus Shale Region covers approximately half of the
state of Pennsylvania from Pittsburgh in the southwest through State College and
Williamsport in the North Central region, as well as parts of New York, Ohio, and West
Virginia. It is considered the second largest natural gas reserve in the world, and so all of
the major energy or oil and gas companies in the United States and Canada are leveraging
resources to extract the gas and turn economic potential into economic prosperity. For
the purposes of this study, the geography is limited to the nine counties of the Central
Pennsylvania WIB region (Centre, Clinton, Columbia, Lycoming, Mifflin, Montour,
Northumberland, Snyder, and Union) and the five counties of the northern Tier WIB
region (Tioga, Susquehanna, Sullivan, Wyoming and Bradford counties).
Contributing to the success or failure of these ventures is the degree to which the
workforce employed by companies within the oil and gas industry has been sufficiently
trained and possesses both the technical skills and the kind of work ethic that has defined
the industry for the last eighty years. However, understanding the dynamic interplay
between training and economic success from the perspective of the oil and gas industry
requires an understanding of the changing nature of workforce development in general
and the impact this change has had on how the value of training in general is assessed as
much as it requires an understanding of the evolution of training within the industry itself
and the peculiar challenges the industry faces in the recruitment, training, and retention of
a qualified workforce.
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As Jacobs asserts, interconnected collaboration is essential given the changing
dynamics of an increasingly globalized economy and the development of new
technologies. Taken solely in this context, the idea of a workforce development system is
an attempt to define and categorize the kind of workplace learning that takes place in a
variety of different venues (schools, organizations, agencies, etc.) as a response to macroeconomic changes driven by globalization and the development of new technologies.
Within the oil and gas industry, which has historically relied upon on-the-job training and
possession of a legacy knowledge passed down through generations, the changing
dynamics of a globalized, technologically progressive economy is one of the significant
factors impacting efforts to hire and retain qualified employees (Pyron, 2008). This is
particularly true in areas such as the Marcellus Shale region, where companies are
relocating from all over the world as a result of a new technology for drilling. Given
regional economic constraints (i.e. the lack of a workforce with legacy knowledge), more
and more companies within the industry are collaborating with educational institutions
and with each other to leverage training resources and acquire the workforce they need.
In broad categorical terms, we want to know about the specific outcomes of
workforce education and training programs. We want to be able to quantify the
economic value of those programs for both employers and employees. One problem,
however, is that in spite of the efforts of the industry to revamp the recruitment and
training process for new employees, there has been no significant analysis of the impact
of these changes. Thus, as noted by Pyron (2008), the industry continues to struggle
matching people to jobs. The value of a comprehensive pre-employment training
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program should help the industry as a whole do a better job of matching the right people
to the right job, at a reduced cost.
Research Questions
To get a foundational sense of the value of the pre-employment training delivered
through the Marcellus Shale Education and Training Center (MSETC), this study
examined the following set of questions from the employer perspective:
1. Does pre-employment training help reduce the number of safety incidents on the
worksite among new hires during the probationary period? After six months?
2. Does pre-employment training help increase the number of new hires who remain
employed after the probationary period (90 days)? After six months?
3. Does pre-employment training result in an improved work ethic among new hires?
The answers to these questions serve as the foundation to assess the value of
training for the employers to better quantify the process of finding and retaining a
qualified workforce within the Marcellus Shale natural gas industry sector. For future
studies, a similar set of questions should also be developed from the employee
perspective to assess the overall value of pre-employment training programs, but this
more in-depth analysis is beyond the scope of this study.
Research Design
The design of this study used a blend of quantitative and qualitative methods that is
essentially descriptive in nature and focused on those individuals newly hired by
companies in the oil and gas industry in the Marcellus Shale play in Central and Northern
Pennsylvania. The researcher for this study adopted a variation of a quasi-experimental
two-group design model for non-equivalent groups. (See Figure 2 below.)
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Figure 2.Formula for a quasi-experimental two-group design model for non-equivalent groups.

The main reason why the researcher chose this model was due to the difficulty in
ensuring a large enough population to make random sampling a viable option. Most
companies within the gas industry, while they may have positive things to say about the
need to conduct studies examining the impact of training programs on their workforce,
are generally too busy to participate. Of the six companies contacted by the researcher to
participate in the study, only one, Richey Oilfield Company, Inc., responded in a positive
and efficient manner. So the selection of the new hires of ROC was a non-random
selection. So too the experimental group was a non-random selection; all nine classes of
pre-employment training offered through the MSETC were part of this group. The pretests used for each group to gather baseline information varied in terms of expression but
were similar in terms of the type of information solicited. The reason for using
alternative forms was that ROC used an internal checklist to determine new hire
eligibility. This checklist focused on the following baseline criteria: 1) the physical
ability to lift eighty pounds, 2) a clean driving record, 3) a minimum education level of a
high school graduate or GED equivalent, 4) passing a criminal background check; 5)
passing a drug test, and 6) passing an OSHA medical test. Also, the legacy knowledge
survey that was subsequently used with the ROC new hires was given after the fact as a
proxy pretest. The information from the new hire checklist and the legacy knowledge
survey were combined to provide a “pre-test” profile of each new hire. The pre-test
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instrument used for the participants of the pre-employment training program contained
both a similar baseline criteria checklist as well as a section asking experiential questions.
The details of how these instruments were used will be examined in greater detail
below.
While not as rigorous as a true experiment, the researcher believed that this quasiexperimental design model would provide insight into the impact of the pre-employment
training program on new hires in the gas industry. According to Campbell, Cook, and
Shaddish (2002), the quasi-experiment design is used for “experiments that lack random
assignment of units to conditions but that otherwise have similar purposes and structural
attribute to randomized experiments.” The authors also note that such quasi-experimental
designs have been a part of the research landscape since 1753 and have been used in a
broad range of research applications from examining medical treatments for scurvy to
studying “the effects of emotionally versus rationally based political leaflets on election
results in Pennsylvania.” To be effective, however, a quasi-experimental design model
must satisfy the same criterion that randomized experiments must satisfy; to whit (and in
the words of Campbell, Cook, and Shaddish, who are paraphrasing English philosopher
John Stuart Mills): “(1) the cause preceded the effect, (2) the cause was related to the
effect, and (3) we can find no plausible alternative explanation for the effect other than
the cause.” As far as the first criteria, one can say that the training precedes the impact
of the training. As to the second criteria, that the cause was related to the effect, this will
either be confirmed or denied by the analysis of the data. The hypothesis is that with all
things being equal, those new hires who have had the advantage of the training will
demonstrate a greater degree of success in the oil and gas industry, success being
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measured against the three variables outlined above. If any element (an additional
variable such as age or prior experience) is added to the first part, in this case the training,
we should expect to see a consistent variation as far as the second part, in this case the
impact among the training completers. Of course the degree to which there is a range of
such variables will be a limiting factor in interpreting the validity of the results. Still, it is
the hypothesis of this quasi-experiment that cause does indeed covary with effect, which
is to say that the cause is related to the effect. Finally, the last condition, “we can find no
plausible alternative explanation for the effect other than the cause” is simply another
way of saying that we have controlled to the best of our abilities for the possible limiting
impact of such confounding independent variables (such as legacy knowledge) that might
reasonably skew the results one way or another. Or that we have developed cogent,
logical explanations as to why any alternative explanations for the causal relationships we
have observed are indeed implausible. The qualitative data collected as part of this study
was used to support the researcher’s conclusions regarding the observed causal
relationships.
The quantitative data collected as part of this study was examined both on its own
terms and also in terms of qualitative data. The researcher felt that this blended approach
would help to validate the findings and the interpretation of the findings. To this end,
the instruments used to gather data were a blend of quantitative and qualitative
instruments. The nature of these instruments will be explained in greater detail in the
subsections on survey design, but will be summarized below.
The control group for this quasi-experimental study was made up of people who
did not go through the training program but were hired by a single company in the gas
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industry. In this case, the company is Richey Oilfield Company, Inc. (ROC), which, as
noted above, was the only company that agreed to participate from the half a dozen
companies solicited.

The instruments used to gather data on the control group are as

follows: 1) a legacy knowledge survey (self-reporting); 2) a new hire data sheet filled out
by the company supervisor; 3) performance reviews filled out by the supervisor at 3 and
6 months; 4) a SAFE observation checklist filled out by the supervisor; 5) an exit survey
filled by any of the new hires who quit or were fired; and 6) a termination report filled
out by the supervisor for those who were fired.
It should be noted here that the notion of legacy knowledge, as far as the control
group was concerned, is a confounding independent variable, and so the researcher
attempted to examine data that would lead to insight into the degree of legacy knowledge
possessed by the control group. The researcher compared the legacy knowledge scores to
those with respect to the three variables to determine if there existed any correlation
between the scores.
In the context of this study, legacy knowledge includes what could otherwise be
termed or defined as previous experiential knowledge.
To determine the degree of legacy knowledge possessed by the control group, a
legacy knowledge survey was administered as a proxy pre-test instrument. Since the
survey was administered to those already hired by the industry, specifically ROC, the
researcher was unable to actually administer a pre-test to assess legacy knowledge prior
to being hired. However, some of the qualities ROC determined were necessary
prerequisites to being hired, such as passing appropriate background checks, high school
diploma or GED equivalent, and general suitability for working in the oil and gas
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industry, did match in categorical terms some of the questions in the screening instrument
used by the Lycoming County and Northern Tier CareerLinks to determine which
individuals had the basic qualifications to enter the pre-employment training program. In
addition, the qualitative questions on the legacy knowledge survey also matched in
categorical terms the qualitative questions on the post training follow-up survey
administered to the training completers.
Again, the results were scored by category. Positive answers were given a 1,
negative or neutral answers were given a 0. The results for each category were used then
to come up with a comprehensive “legacy knowledge” score for each individual. (See
the “legacy knowledge survey” section on page 106 for a more detailed explanation of
the scoring process.)
The experimental group was comprised of those who participated in an industryspecific pre-employment training program run through the Marcellus Shale Education
and Training Center at Pennsylvania College of Technology. Participants in this program
were initially screened by the Lycoming County CareerLink to determine whether or not
they met minimum eligibility requirements and to provide potential training participants
with a basic understanding of the kind of skill sets a person seeking an entry level
position in the oil and gas industry would need to be successful. However, it should be
noted here that this study assumed that those in the experimental group did not possess
any legacy knowledge.
To determine the value or impact of this pre-employment training program, the
researcher compared the two groups in terms of the three dependent variables: 1) number
of safety incidents among new hires; 2) retention rate of new hires; and 3) improved work
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ethic among new hires (measured using tardiness and absenteeism as key quantitative
data points).
As part of a secondary analysis, the researcher also tracked the number of
MSETC pre-employment training program completers who did not find employment
within the gas industry but who instead found employment within industries other than
the oil and gas industry. Question number two of the follow-up survey asks training
program completers what companies they are working for if they are not working in the
gas industry. Question number three of the survey asks completers to explain how the
training program helped prepare them for their current job, regardless of which industry.
The purpose of this secondary analysis was to identify the degree to which such training
might transfer to other industries, which could in turn affect the overall perceived value
of the training.
Finally, the researcher also compared the results of each group or cohort of
training completers both to better assess the validity of the results within any one group
and to identify emerging patterns from the data as a whole. The purpose of this
comparative analysis was to identify if possible a consistent training participant profile
that could be used as a predictor of on-the-job success within the gas industry. Clearly the
population sample for this study was too small for the researcher to assert that any such
profile as indicated by the data might be generalized across the gas industry as a whole,
but the researcher felt that such an analysis would contribute to the discussion about how
to go about creating a consistent generalized profile and thus be a fruitful topic of future
research.

80

The value of the mixed-methods approach within the quasi-experimental
framework of this study. In her article entitled “Advancing Mixed-Method
Evaluation,” Jennifer Greene takes the position that researchers in the social sciences
need to adopt a broader view of mixed-method design models. The debate over the value
and use of mixed-method design models, she says, tends to focus on the differences
between the philosophical foundations of one particular model versus another. In other
words, researchers tend to debate the relative merit of using one paradigm or another and
whether there is anything to be gained by blending these paradigms. However, since, as
Greene puts it, these paradigms provide “the framework within which are grounded
assumptions about knowledge, our social world, and our role as evaluators in it” (Greene,
1997), and since these assumptions include beliefs about “the objectivity or subjectivity
of knowledge claims and the realism or relativism of our social worlds” (Greene, 1997),
the debate necessarily pits one researcher against another, one model against another, and
thus robs social research as a whole from benefiting from the more practical insights that
a holistic approach might generate. According to Greene, much of this debate focuses on
three positions regarding the mixing of methodologies:
“(1) the purist stance, whose adherents argue against the sensibility of mixing
paradigms; (2) the pragmatic stance, in which paradigms are viewed as useful conceptual
constructions but of little value in guiding practice, and in which methodological
decisions should be made to maximize contextual responsiveness; and (3) the dialectic
stance, in which paradigms are viewed as important frameworks for inquiry practice, and
the inevitable tensions invoked by juxtaposing different paradigms are viewed as
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potentially generating more complete, more insightful, even more revisioned or
transformed evaluative understandings” (Greene, 1997).
The challenge when using a mixed-method approach, says Greene, “is to make
methods choices that are philosophically defensible and, at the same time, contextually
practical and responsive” (Greene, 1997). In other words, the researcher needs to be able
to clearly articulate why, for example, it is necessary and practical to use multiple survey
instruments that capture both qualitative and quantitative responses as part of a quasiexperimental design model. In almost all cases, it would seem that the notion of what is
practical is defined in terms of the purpose of the particular study and the nature of the
inquiry. Greene goes on to examine two different mixed-method design features –
component and integrated designs – that provide the researcher with the flexibility to
blend different paradigms.
Since this study seeks to assess both quantitative and qualitative data, the
complimentarity design approach, which is one of three component design models
Greene discusses, is of particular value because through this approach the researcher uses
both qualitative and quantitative methods “to measure overlapping but also different
faces of a phenomenon, yielding an enriched, elaborated understanding of that
phenomenon” (Greene, Caracellis, & Graham, 1989).
Greene’s discussion of the value of mixed-method design is useful in that it
liberates researchers from the strict taxonomic hierarchy imposed by the purely
experimental model. Understanding the value of mixed-method design, especially as it
applies to broadening the scope of inquiry in quasi-experimental design models can even
help researchers examine more completely all sides of a particular question. But as the
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debate on the value of mixed-method approaches evolves, even Green’s insights and
suggestions are merely a taxonomic hierarchy of a different sort and so become a
stepping stone to the next new way of thinking.
Creswell, Plano-Clark, Gutmann, and Hanson (2002) believe that this next step is
to develop a consensus among researchers about what constitutes a mixed method
research design. They suggest that an appropriate “basic” definition, what one might
consider a starting point for discussion, is the following: “A mixed methods study
involves the collection or analysis of both quantitative and/or qualitative data in a single
study in which the data are collected concurrently or sequentially, are given priority, and
involve the integration of the data at one or more stages in the process” (Creswell, PlanoClark, Gutmann, & Hanson, 2002). They go on to create a “choice matrix” for
determining the kind of mixed methods approach a researcher might use. Their matrix
breaks down a study into specific areas and then for each area provides a set of questions
to be used by researchers to pinpoint the exact nature of their mixed method study. For
the area described as the implementation of the study – the questions ask a potential
researcher to consider if the data collection process will be concurrent or sequential and
what kind of data will be collected first. The matrix provides potential researchers with a
tool to define the notion of the priority given to their data sets, the degree of integration
within their study, and even their theoretical perspective. But in terms of the evolution of
thinking about a mixed methods approach, this is yet just another “paradigm” with an
implicit, if not expressed, taxonomy.
William Trochim articulates what might be perhaps the greatest leap in terms of
the evolution of thought regarding quasi-experimental design and the use of a mixed
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methods approach. He is critical of what he calls the “‘cookbook’ approach to quasiexperimentation that involved ‘choosing’ a design that fits the situation and checking off
lists of validity threats” (Trochim, 2006). Instead, he takes the position that the
development of quasi-experimental design models should focus on “the advantages of
different combinations of design features rather than on a relatively restricted set of prefabricated designs” (Trochim, 2006). He urges researchers to move beyond the
limitations imposed by the strict definitions of experimental, quasi-experimental, and
non-experimental design models. In fact, he would prefer, it seems, to avoid the notion
of design models altogether because he sees research design as a customized endeavor
arising from the particulars of a particular study. Or at least he sees such an approach as
a viable alternative for future social research.
Trochim’s sentiments echo Greene’s in terms of the attitude with which a
researcher should approach selecting a particular method for a particular study. A mixedmethod approach, writes Greene, might “focus on the value-based and action-oriented
dimensions of each of the different inquiry traditions and become the ground on which
methods and analysis decisions were made. An evaluation focusing on these areas
represents plurality of interests, voices, and perspectives, and offers a potentially more
constructive dialogue among different evaluation traditions” (Green, 1997). Trochim
would agree.
In the context of this discussion, then, the research design for this study might
best be described, at least on the technical level, as a combination of what Greene calls a
“complimentarity” design approach, where the results of one methodology are used to
validate or enhance the results of a second methodology, and an “integrated” design
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approach, where one design model is embedded within another. On a philosophical level
it is perhaps an example of what Trochim calls an evolution “toward increasing
integration” (Trochim, 2006) in social research design which cuts “across validity
typologies and design taxonomies” (Trochim, 2006).
Given the challenges of determining the impact of training under the best of
circumstances, and with those challenges compounded by the constantly changing
landscape of training within the gas industry, particularly in the Marcellus Shale Region
of Pennsylvania, it seemed to this researcher that applying this kind of mixed-method
approach offered the best chance of assessing the practical value of the pre-employment
training program that is the primary subject of this study.
Design Limitations
The design limitations of this study fall into two broad categories; those that are
technical in nature with respect to the generally accepted principles of research, and those
which are logistical in nature and are more or less exclusive to the particular details of
this study.
Technical limitations. Janice Morse, in a chapter entitled Principles of Mixed
Methods and Multimethods Research Design (chapter nine in the Handbook of mixed
method in social & behavioral research, A. Tashakkori & C. Teddlie, Eds.) states that
one of the characteristic strengths of a mixed methods approach, the flexibility to be
comprehensive in terms of collecting and analyzing data sets that might otherwise be left
out of the study, is also a weakness. Morse takes the position that one uses a mixed
methods approach to collect only supplemental data and that this data is validated using
data strategies within the core study. Given this position, she argues that critics of a
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mixed method approach can argue that the supplemental data itself is insufficient and
thus the entire body of research “may be challenged on the grounds that it is less
rigorous” (Morse, 2002, p. 195). Morse therefore advises researchers to be meticulous in
how they describe and verify the relationships between the different data sets. “It is
important,” she writes, “that methodological congruence be maintained, that is, that all of
the assumptions of the major method be adhered to and that components of the method
(such as the data collection and analytical strategies) be consistent” (Morse, 2002, p.
191).
Morse is accurate, of course, in terms of the need to be methodical and consistent
with respect to data collection and analysis. It is indeed a challenge to be consistent with
both data collection and data analysis when one is moving back and forth between design
models, design model features, trying to properly code and then quantify qualitative data
sets so that they can be compared to quantitative data sets, and so forth. It is truly like
trying to compare apples to oranges by putting a bowl of each in a separate blender,
hitting the liquefy button, drinking a glass of one and then trying to guess what a glass of
the other tastes like, and doing all this while blindfolded. But ultimately, the degree to
which both the data collection process and the data analysis process are consistent or
inconsistent is a function of the time devoted to each. It is not because one set of data is
apples and the other oranges. There is nothing inherently inconsistent in examining
quantitative and qualitative data sets and drawing conclusions from this kind of analysis.
And it is not because one set of data is supplemental and the other is part of the core
study. (The distinction Morse makes here regarding the use of a mixed methods
approach puts her at odds with Trochim’s assertion that researchers should focus less on
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design issues and more on design features. Morse calls research that adopts this kind of
approach “mix-and-match research” (Morse, 2002).) The real weakness or limitation of
this study, or perhaps any study using a mixed method approach, is the ability of the
researcher to ensure the validity and reliability of the quantitative and qualitative data.
(This researcher is not about to weigh in on the debate over the criteria to judge
qualitative data and whether or not researchers should use the same criteria used to judge
quantitative research. At its most basic level, whether quantitative or qualitative, one can
limit the test of quality to validity and reliability.)
Since the goal of this study is to determine to some degree the value or impact of
the pre-employment training program both to the individuals who completed the training
and to the companies within the gas industry that hired these people upon completion, our
primary focus in terms of validity is on internal validity. We want to be able to conclude
that the program made a difference, that it did have an impact. According to William
Trochim, the “key questions in [so far as] internal validity [is concerned] is whether
observed changes can be attributed to your program” (Trochim, 2006). For the purposes
of this study, the observed changes would be a reduction in safety incidents reported
among new hires, a reduction in attrition rates, and an increased work ethic.
To help ensure the validity of this study, two things needed to be addressed. First,
the instruments used to collect both the quantitative and qualitative data needed to be
aligned methodologically with the purpose of the study. In other words, the purpose of
using both the quantitative and the qualitative instruments was to collect information
about safety issues, retention, and work ethic. Secondly, since a good many of the
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instruments were self-reporting instruments, there was a concern that some of the
participants might be less than truthful about their responses.
The researcher approached this second problem from two perspectives. First, the
researcher created a survey framework to solicit randomized responses. According to
Reinhard, validity is “the consistency of a measure with a criterion (the degree to which a
measure actually assesses what is claimed)” (Reinard, 2001, p. 444). Since the predictive
value of the self-reporting instruments seems necessarily limited, one can reasonably
question its validity; the validity seems limited. However, by assigning control numbers
to protect the anonymity of the participants in the survey, one can, in effect, create a
framework for soliciting randomized responses during the collecting of the data.
According to Lensvelt-Mulders, Hox and Van Der Heijden (2005), a randomized
response approach can result in a higher quality of responses than a direct question
approach. In a later study, Peter Van der Heijden notes that:
“Randomized response as a data collection tool should use a randomization
scheme that is perceived as protective by respondents, and, at the same time, lead to as
much information as possible. The protective aspect calls for large misclassification
probabilities, whereas the information demand calls for small misclassification
probabilities” (Van Der Heijden, 2007, p. 4).
Second, the researcher assembled a panel of industry experts to review the survey
instruments. Again, according to Reinhard, one method of validating a survey instrument
is to have “a group of experts in the subject matter examine a measurement device to
judge its merit” (Reinard, 2001, p. 435). The panel assembled by the researcher was
randomly selected from among members of the Pennsylvania Independent Oil and gas
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Association (PIOGA). Members of the panel reviewed the instruments over a period of
several weeks and were asked to edit for wording, format, and clarity as part of the
process of finalizing the survey instruments. The purpose of this lengthy process was to
ensure the validity and reliability of the survey instruments. It should also be noted that
the qualitative survey instruments provided the participants of the training program as
well as the supervisors who later hired these training program completers with an
opportunity to express in their own words what they thought about the impact of the
program. These statements in and of themselves spoke to the credibility of the
information thus solicited. Since, as William Trochim asserts, qualitative research is
focused on the story told by the participants of a particular program, one can reasonably
argue that “the participants are themselves the only ones who can legitimately judge the
credibility of the results” (Trochim, 2006). While there is, of course, plenty of room to
debate the degree to which this is true or not, the general assumption that the participants
and those who had an opportunity to observe the participants first hand were indeed
truthful lies at the heart of the findings of this study.
Logistical limitations. The logistical limitations of this study are a consequence
of 1) working with the Pennsylvania CareerLink office to enroll participants in the
training program; and 2) the nature of the gas industry itself.
The mission of the Pennsylvania CareerLink system is to provide Pennsylvanians
with a menu of options for accessing career placement, training and counseling services.
In other words, and as noted in Chapter One, the CareerLink system works to bring
together local job seekers and local businesses and industry in support of a statewide
strategy to help critical industry sectors maintain their competitive advantage in the face
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of global competition. Historically, however, the populations served by the CareerLink
system have been the bottom 5-7%, those who were economically and socially
disadvantaged and who also had significant barriers preventing them from entering the
job market (again, see the discussion of Understanding the Value of Training in the
Public Sector in Chapter One). With the advent of WIA, the mission of the CareerLink
system expanded to include the incumbent workforce, but the amount of money to
support this increased workload did not increase (Garraty, 2004). Thus, it is difficult to
ascertain the degree to which those who enter the training program through the portal of
the CareerLink system are truly representative of the population as a whole or if the
percentages are skewed, with a higher percentage of participants with economically
depressed and socially disadvantaged backgrounds. This study did not address this issue.
And while the pre-test screening instrument used for the CareerLink system population
was a useful tool for assessing basic background readiness for the training program, it
should not be misconstrued as an instrument that could be used to separate the training
population according to social and economic status. It should also be noted that some of
those who entered the training program were referred to the CareerLink by other
institutions, including Pennsylvania College of Technology, which is to say that the nine
cohorts of training participants might not be comparable to a similar group of individuals
who might enter an alternative CareerLink training program where such referrals do not
take place. Again, the study did not examine these kinds of logistical distinctions.
This study was also limited by the degree to which the generally accepted
practices of the gas industry itself impacted the researcher’s ability to collect data. As
noted above, the researcher anticipated that there would be some difficulty in ensuring a
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large enough population to make random sampling a viable option. Companies within
this industry follow a 24/7 work schedule which makes it difficult to maintain consistent
channels of communication. Many companies are simply too busy to respond to requests
of any kind that are outside there normal pattern of operations, no matter how valuable a
positive response might ultimately be. Of the six companies contacted by the researcher
to participate in the study, only one, Ritchie Oil Company, agreed to participate; the
others did not respond at all. So too, the number of training completers who responded to
the follow-up survey was impacted by the work schedule of those working in the field.
The researcher spoke to fifteen training completers by phone who said they would fill out
the follow-up survey when they had the time to do so, but that they had very little time
given the nature of the work. None of these fifteen ultimately responded. Of course from
an anecdotal perspective one could say that the pre-employment training program was
most certainly a success because these fifteen indicated over the phone that they were
employed within the industry. Employment within the industry was one of the
benchmarks of the study. But it also represents a limitation because there was much
more to the survey than simply acknowledging employment status. Similarly, there were
a number of training completers who did not complete the survey and were not reached
via the phone as part of the follow-up to the survey. There is anecdotal evidence to
suggest that the reason the researcher could not reach these completers was because they
were employed in the industry and had no time for even a phone call. But again, this is
anecdotal evidence, and thus a limitation of the study.
Finally, the small sample size, with the attendant possibility of selection bias, and
a lower than expected response rate for the follow-up surveys sent to those who
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completed the training program may also be considered significant limitations as to the
generalizability of the findings. The issues of sample size, selection bias, and low
response rate will be addressed below.
Data Collection Process
The theoretical foundation for this study lies somewhere between a quasipositivist paradigm of reality as defined by the social sciences (see Gliner & Morgan,
2000), which assumes that all reality is knowable if only one asks the right questions; and
a constructivist model of reality, which focuses on descriptive inquiry and interpretation
instead. On the quasi-positivist side, this study posits a hypothesis or theory about the
impact of training, uses both a control group and an experimental group, and seeks to
collect and measure quantitative data to support this theory. As Gliner and Morgan point
out, this is the application of the scientific method to social research, which “will allow
us to discover truths about the world, both physical and social” (Gliner & Morgan, 2000,
p. 17). On the constructivist side, this study uses descriptive or qualitative data to create
a more complete picture of what is happening with respect to the training. But the
qualitative data is also quantified in order to conduct a statistical analysis. And while this
study does group the qualitative data into categories; this is done not to discover a
possible theory, as would be the case if this study were conducted from a grounded
theory perspective; rather, the qualitative information is coded specifically to variables
the study seeks to measure in order to prove or disprove the hypothesis. Consequently,
the data collection process for this study is singularly focused on ascertaining whether or
not the pre-employment training had an impact on three benchmark criteria or dependent
variables: 1) number of safety incidents among new hires; 2) retention rate of new hires;
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and 3) improved work ethic among new hires (measured using tardiness and absenteeism
as key quantitative data points). And this is true for both sets of data, the qualitative and
the quantitative.
Population
The population for this study (see Table 1 on page 94) was based on the number
of individuals who found employment in 2010 as roustabouts, roughnecks and general
laborers in the oil and gas industry in the five counties of the Northern Tier Workforce
Investment Board region (Tioga, Susquehanna, Sullivan, Wyoming and Bradford
counties) and the Central Workforce Investment Board region of Pennsylvania, which is
comprised of nine counties (Centre, Clinton, Columbia, Lycoming, Mifflin, Montour,
Northumberland, Snyder, and Union). The original projections for the number of
workers in these categories needed by the industry in this region for 2010 was thought to
range anywhere between 526 to 692 (low to likely estimate scenarios), as reported in the
Marcellus Shale Needs Assessment report (Pennsylvania College of Technology 2009,
pp. 24-25). Of that number, the low to likely scenario for workers needed in the Central
Pennsylvania WIB region was 118 to 157 (low to likely scenario). It was thought that
two-thirds of the participants for the study were going to originate from the Central WIB
region, given the fact that the training was to be held in Lycoming County and in the
Northern Tier, with the remaining one-third to originate from Bradford and Tioga
counties. The actual numbers of those who entered the gas industry as roustabouts,
roughnecks or general laborers was much higher. According to the Pennsylvania
Statewide Marcellus Shale Workforce Needs Assessment, prepared by the MSETC Team
in June 2011, the actual numbers of workers hired by the gas industry as general laborers,
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Table 1
Total population of roustabouts, roughnecks and general laborers needed by the gas
industry of the Marcellus Shale Region
2010 population estimates

Region

Low estimate of
2010 populationa

Likely estimate of
2010 populationb

Actual 2010
populationc

Northern Tier WIB
526
region of Pennsylvania

692

N/A

Central WIB region of
Pennsylvania

118

157

N/A

Northeastern Region
of Pennsylvania

N/A

N/A

1,921c

Totals

644

849

1,921

a

Source of numbers: Marcellus Shale Needs Assessment Report, Pennsylvania College of Technology
2009, pp. 24-25.
b
Source of numbers: Marcellus Shale Needs Assessment Report, Pennsylvania College of Technology
2011, pp. 33.
c
The 2009 study looked at15 counties from the Northern Tier WIB region and the Central WIB region of
Pennsylvania. The 2011 study is based on 19 counties in the Northeastern part of the state that includes all
of the Central and Northern Tier WIBs, but also includes four additional counties from three additional
WIB regions. The total number of additional roustabouts, roughnecks, and general laborers needed by
these additional four counties for 2010 was 12. The number 1,921in the table above for the actual 2010
population is the adjusted figure.

roughnecks and roustabouts for the Northeast region of Pennsylvania was 1,933 workers.
This number was derived at by taking the total number of FTE (full –time equivalent)
positions generated by the gas industry in 2010, which was 9,664 and multiplying that
number by the percentage of the workforce that was made up of general laborers,
roughnecks and roustabouts. According to the MSETC Statewide Assessment, that
percentage was 20%. Of course the numbers for the Northeast as provided by the
MSETC Statewide Assessment reflect a broader geography. The original projections
were based on an analysis of the fourteen counties of the Central and Northern Tier
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WIBs. The Statewide Assessment is based on 19 counties in the Northeastern part of the
state that includes all of the Central and Northern Tier WIBs but also includes four
additional counties from three additional WIB regions. The numbers for these four
counties are statistically irrelevant. Only three wells were even drilled in these four
counties, all three in Wayne County. The number of FTE general laborers, roughnecks,
and roustabouts needed to drill three wells is less than twelve. That still leaves a
population of approximately 1,921 individuals, which is more than twice the population
originally anticipated.
Sampling and the Question of Selection Bias
The number of those selected for participation in this study as part of the control
group was limited to thirteen new hires who found employment with Richey Oilfield
Construction, Inc. in 2010. As noted earlier, the researcher asked six companies to
participate in the study. Richey Oilfield Construction, Inc. was the only company of
these six companies that agreed to participate. The number of individuals participating in
the MSETC pre-employment training program, the experimental group, was 112. These
112 individuals were placed into nine classes or cohorts of the three-week preemployment training program. The training was conducted from February 2010 thru
November 2010. The average number of training participants per class or cohort was
twelve. Of the 112 training completers, 69 (61.6%) completed their six month follow-up
surveys. So for data analysis purposes, with n being the sample, n equals the 69
respondents and the 13 new hires, or 82. Given the small number of both the sample size,
especially with respect to the unanticipated variance between the original estimates of the
population of workers needed for 2010 and the actual numbers of general laborers,
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roughnecks and roustabout who were hired, and given the low to adequate response rate
of the survey respondents in the experimental group, one can perhaps argue that the
findings of this study are not generalizable to the population. One could also maintain
that the findings of the study were tainted by selection bias. But these issues need to be
discussed in greater detail.
In discussing the sample of both the control group and the experimental group,
there are three questions or issues that need to be discussed. The first is simply this: is
the sample representative of the population. The second is this: is the sample size big
enough to generate a statistically significant study with results that can be generalized to
the larger population. The third question or issue is tangentially related to issue of the
sample size, to whit: what kind of response rate do we need for the follow-up surveys
administered to the experimental group. The first two questions seem straightforward
enough. But given the mixed methodology of this study, perhaps not.
Defining the sampling technique. According to the principles of social research
as outlined by Babbie, the sample for a study should fall into one of two categories; either
non-probability sampling or probability sampling. By definition, non-probability
sampling means the sampling does not reflect probability theory; therefore, the
representative nature of the sample is not as important. Probability sampling, on the
other hand, focuses on sampling a microcosm of the population and so a great deal of
attention is devoted to avoiding selection bias which would skew the results. In such
studies, the sample is randomly selected (Babbie, 1990).
In this study, there is a blend of both sampling methods. On the one hand, the
researcher quite purposively selected both the control group and the experimental group.
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Add to that the qualitative nature of some of the inquiry and you could conclude that the
sampling done reflects a non-probability kind of sampling. The implications of a nonprobability sampling approach as far as the results are concerned would mean that the
findings, whatever they might be, would have no statistical significance and so one could
not infer a causal relationship between the pre-employment training and the impact of
that training. The discussion of the findings would necessarily become a discussion of
observed possible effects that should be studied in greater detail, with greater rigor.
On the other hand, since the population for the study is limited by the nature of
the kind of jobs the individuals in both groups are trying to secure, there is a certain
distinctive demographic “type” of individual that would pursue such a job. In other
words, one does not see college graduates or criminals applying for roustabout positions.
If the members of both the control group and the experimental group fit this demographic
type, then, one could argue they are representative of the study population as a whole and
that the findings of the study, therefore, can be generalized to the population at large.
To determine the degree to which this might be true, the researcher asked a panel
of experts to create a demographic typology for those seeking employment as a
roustabout or general laborer in the gas industry. Then, the researcher used the
information from the pre-test instruments to create a demographic profile of the study
participants. (See Table 2 on page 98.) The screening instruments for both groups
assessed individuals for six criteria 1) the physical ability to lift eighty pounds; 2) a clean
driving record; 3) a minimum education level of a high school graduate or GED
equivalent; 4) passing a criminal background check; 5) a clean bill of health; and 6) the
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Table 2
Demographic characteristics of roustabouts, roughnecks and general laborers needed by
the gas industry of the Marcellus Shale Regiona
Demographic
category

Expected behaviors or characteristics

Education level/
experience

-minimum high school graduate or G.E.D. equivalent (required)
-possesses a valid driver’s license (required)
-some certificate training in safety, appropriate trades (i.e.
welding, etc.), etc. (preferred)

Health

-can pass basic health screen
-can pass a drug test
-can lift eighty pounds

General fit for the
industry

-available to work seven days a week, 24 hours a day when
necessary (required)
-able to work outdoors (required)

Social/personality
traits

-has no pending criminal charges
-has no criminal record

a

Created by a panel of industry experts.

degree of legacy knowledge about the gas industry. An analysis of the results here would
be used to create a demographic profile, which would then be compared to the
demographic typology created by the industry experts. The researcher believes that the
comparisons will indicate that both the control group and the experimental group are
representative of the population at large and that the sample (defined here as members of
both the control group and the experimental group) will reflect a population distribution
of 80% who fit the demographic and 20% who do not fit the demographic. The
researcher based this estimate of the distribution percentage on anecdotal evidence with
various industry experts.
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Sample size. The second question or issue focuses on the size of the sample. Is a
sample of 82 large enough to be statistically significant? In their book, Essential
Research Methods for Social Work, Rubin and Babbie provide a matrix delineating “the
intersection between sample size and the approximate percentage distribution that you
anticipate in population” (Rubin & Babbie, 2007). The low end of their matrix indicates
that with a sample size of 100 and a sample proportion of 80% the sampling error is 8%
The matrix does not provide numbers for a sample size lower than 100, however, if you
apply the same basic formula you can extrapolate the curve and determine that for a
sample size of 82 with a sample proportion of 80%, the sampling error would be
approximately 9%. To validate this estimate, the researcher used an online statistical
power calculator. (See Table 3 below.) The data entered into the input fields were as
follows: 1) Sample size = 82; 2) Sample Proportion (%) = 80; 3) Total population =
1,921; 4) confidence interval = 95%. The online calculator determined that given these
parameters the sampling error would be 8.5%. (This online calculator can be found on
the internet at http://www.dssresearch.com/toolkit/secalc/error.asp.)

Table 3
Sample size of roustabouts, roughnecks and general laborers participating in this study
N (total
population)

n (sample
size)

% (sample
proportion)

CI (confidence
interval)

Sampling
errora

1,921

82

80%

95%

±8.5%

a

Sampling error calculated using an online calculator found on the Internet at
http://www.dssresearch.com/toolkit/secalc/error.asp.
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The value of the response rate. The last issue to be discussed is the moderate
response rate of the survey respondents in the experimental group. In his book, The
Practice of Social Research (11th ed.), Earl Babbie states that “overall response rate is
one guide to the representativeness of the sample respondents. If a high response rate is
achieved, there is less chance of significant response bias than with a low rate.
Conversely, a low response rate is a danger signal, because respondents are likely to
differ from the non-respondent in ways other than just their willingness to participate in
your survey” (Babbie, 2007). Babbie’s 50-60-70 approach to determining the reliability
of response rate percentages and what they mean for the researcher has been the gold
standard. A 50% response rate is at the low end of the spectrum and according to Babbie
merely indicates that the response rate is adequate. A 60% response rate is considered
good. Yet there is also recent precedent that suggests that a low response rate (anywhere
from 5% to 54%) has little or even no impact on the quality of the data for a particular
study. Holbrook, Krosnick and Pfent (2007) determined that lower response rates do not
necessarily cause more nonresponse error. They write that “nonresponse bias will occur
if respondents and nonrespondents differ on the dimensions or variables that are of
interest to the researchers. But it is quite possible that nonrespondents are sometimes
essentially a random subset of a full survey sample, at least random with respect to the
variables being measured (if nonresponse is caused by other factors that are uncorrelated
with the variables of interest)” (Holbrook et al., 2007, p. 500). In other words, the reason
some individuals do not respond to a survey may have nothing to do with the survey per
se or the items being measured; it could be simply because they were sick or too busy or
any number of alternative reasons. Holbrook, Krosnick and Pfent ultimately concluded
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that lower response rates did cause some decrease in the representativeness of the
populations in the studies they examined, but this decrease was minimal. They argued
that overall their findings contradicted the traditional view that response rates were “a
key indicator of survey data quality” (Holbrook et al., 2007, p. 528). The authors also
concluded that “response rates were positively associated with demographic
representativeness, but only very weakly” which they suggest means that “efforts to
increase response rates may have minimal effect on demographic data quality” (Hobrook
et al., 2007, p. 527), and then they cite previous studies (Keeter et al., 2000, Brick et al.,
2003, and Frankovic, 2003) that supported their findings. There have been a number of
studies conducted within the last ten years that have come to similar conclusions.
Researchers for the American Association for Public Opinion Research posted a report
entitled “Response Rate – An Overview” that stated that response rates “do not
necessarily differentiate reliably between accurate and inaccurate data” (AAPOR, 2008).
Finally, Holbrook, Krosnick and Pfent went so far as to suggest that unwarranted
attempts to increase the response rate with repeated follow-up calls might actually cause
an increase in measurement error.
Of course it should be noted that these recent findings regarding the value of
response rates was based on the examination of national studies using large national
databases as the basis for their survey samples. It stands to reason that the larger the
sample, the more likely the survey response rate will reflect the normal demographic
distribution of the population.

But it should also be noted that the critical component

here is the degree to which the sample and subsequently the response rate positively
reflect a demographic representativeness. In fact, one could reasonably argue that a high
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level of demographic representativeness is the lynchpin of the reliability and accuracy of
the data, whatever method is used to arrive at this determination. Thus, as discussed
earlier, if the demographic profile of the participants of the study match in aggregate the
demographic typology created by the industry experts, then one could argue that there is
indeed a high level of demographic representativeness in the study and so the results
could be generalized to the larger population.
Given that the response rate for those in the experimental group was 61.6%,
which is moderate or good, according to Babbie, and given that the demographic profile
of the participants in this study did indeed match the demographic typology created by
the panel of industry experts, one can argue with a high degree of confidence that the
results of this study are generalizable to the population at large, with population being
defined as those seeking employment as roustabouts, roughnecks, and general laborers in
the gas industry.
The Control Group
The control group for this quasi-experimental study was made up of thirteen
individuals who did not go through the training program but were hired by a single
company in the gas industry. All of these individuals were hired by Richey Oilfield
Construction, Inc. (ROC), the only company that agreed to participate from the half a
dozen companies solicited. Of course there are two significant limitations with respect to
the control group. The first is that the small size of the control group when compared to
the size of the experimental group necessarily limits how precise the analysis of the data
can be. To control for the unequal sample size between the two groups, the researcher
employed a variation of the t-test to compare the means between the two groups.

102

The formula for this variation of the t-test, which assumes equal variance but
unequal sample size, is t = (X1— X2) (Sx1x2)

1/n1 + 1/n2 .

The second limitation is more problematic. Given the fact that all thirteen
individuals in the control group were from the same company, it is conceivable that any
observed differences between the control group and the experimental group could be due
to unspecified causes arising from the overall company environment of ROC. In other
words, any substantive differences between the way ROC manages new hires and the
manner in which other companies in the gas industry manage new hires would be a
plausible alternative explanation for any observed differences between the two groups.
This study assumes that the manner in which ROC manages new hires is similar to the
manner in which other companies in the gas industry manage new hires and that any real
differences are inconsequential with respect to impacting 1) safety incidents; 2) attrition
rates; and 3) work ethic attributes.
To determine the degree to which this assumption is true or false, the researcher
simply compared the general demographic typology for those seeking employment as a
roustabout or general laborer in the gas industry, which was created by a panel of
industry experts, to the demographic profile of the study participants (see Table 2 on page
98). If the specific demographic profile of the participants in the study matches the
general demographic typology for roustabouts or general laborers in the gas industry,
then one can conclude that ROC as well as the companies that hired those who completed
the training were all seeking the same sort of individual for the same kind of work.
Given that the nature of this work within the gas industry does not vary from site to site, a
fact demonstrated by a statistical analysis of the workforce needs in the gas industry
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across Pennsylvania (MSETC, 2010), one can reasonably infer that similar companies
seeking similar individuals for similar jobs manage those individuals in pretty much the
same way, particularly with respect to 1) safety incidents; 2) attrition rates; and 3) work
ethic attributes. (One could even argue that if similar companies were not similarly
focused they would not be able to compete for a viable workforce.) Of course these are
unproven inferences, and would actually make for an interesting study all its own. But in
terms of this study, the argument herein presented is offered as an explanation for why
any differences between ROC and other companies in the gas industry in so far as the
management of new hires is concerned would not be the cause of any observed
differences between the control group and the experimental group.
The Experimental Group
As noted earlier, the experimental group for this quasi-experimental study was
comprised of those who participated in the pre-employment training program run through
the Marcellus Shale Education and Training Center (MSETC) at Pennsylvania College of
Technology in Williamsport, Pennsylvania. Participants in this program were initially
screened by the Lycoming County CareerLink to determine whether or not they met
minimum eligibility requirements. These requirements included the following: 1) a
minimum High School diploma or GED equivalent; 2) passing a criminal background
check, 3) the ability to lift 80 pounds; and 4) passing a basic medical screening. The
screening instrument was also designed to provide potential training participants with a
basic understanding of the kind of work environment one could expect for an entry level
position in the oil and gas industry. To this end, this screening instrument also provided
some insight into the “legacy knowledge” potential participants possessed.
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The first class or cohort of the training program was conducted in February of
2010. For the purposes of this study, a total of nine classes or cohorts were nonrandomly selected to participate in the study. The total number of participants in the nine
classes was 112. The last class was conducted in November of 2010. As noted earlier,
the demographic profile of the participants was compared to an industry created
demographic profile to determine the degree to which the individuals in the experimental
group were representative of the population from which they were drawn as a whole.
The expected percentage of demographic representation in the control group was 80%.
Again, the researcher based this original estimate of the distribution percentage on
anecdotal evidence obtained thru informal discussions with various industry experts.
The Selection of the Variables
The selection of variables for this study focuses on answering a single question.
Is there any relationship between completing the MSETC pre-employment training
program and three dependent variables: 1) safety incidents; 2) attrition rates; and 3)
measurable work ethic attributes (tardiness and absenteeism) among new hires. The
independent variable is the completion of the training program.

This study will also

control for one confounding or limiting independent variable in order to ascertain the
validity of the causal relationships identified through an analysis of the data. This
variable is the degree of “legacy knowledge” of participants in the study (both the control
group and the experimental group). The expectation here is that individuals who exhibit
a greater degree of legacy knowledge will perform better than individuals without any
legacy knowledge. Moreover, one should also be able to determine where the degree of
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legacy knowledge intersects and thus by implication supersedes the value or impact of
the pre-employment training.
Since this was a mixed method study, the researcher used both quantitative and
qualitative measures. As noted earlier, the benchmarks of the study (the three dependent
variables) as general concepts were determined by a panel of industry experts. In
addition, the relative value or weight of each variable and all variable components was
also defined and vetted by a panel of industry experts. The relative weights serve to
provide an inherent interval structuring of the information. Thus, the selection and
determination of the precise nature of the variables, one could say, was achieved through
a scaling process that might be defined as a variation of the Thurstone Scale or model.
Two of the variables, the independent variable and the safety incident score, represent
nominal values. The other two variables, the attrition rate score and the work ethic score,
reflect both quantitative and qualitative data that might be termed variable components.
These variable components possess relative weight in terms of the significance or value
of the overall “score.” Thus, both the attrition rate score and the work ethic score as
variables are multi-dimensional in attributes, reflect the attitudes of industry experts as to
the value of these attributes, and so represent an overall interpretation of the data with an
inherent ratio structure (see the explanation for each variable below for a description of
this structure). In his article, On the Theory of Scales of Measurement, published in
1946, S. S. Stevens writes that “Measurement, in the broadest sense, is defined as the
assignment of numerals to objects or events according to rules” (Stevens, 1946). He goes
on to explain that because there are different kinds of rules there are subsequently
different kinds of scales and so it becomes incumbent upon the researcher to make
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“explicit (a) the various rules for the assignment of numerals, (b) the mathematical
properties (or group structures) of the resulting scales, and (c) the statistical operations
applicable to measurements made with each type of scale” (Stevens, 1946). This
discussion on the nature of the variables used in this study and the subsequent discussion
of the data analysis process below attempts to do just that.
The variables for this study can be expressed algebraically as follows:
Independent Variable.
x = completing MSETC pre-employment training program.
Dependent Variables.
y1 = safety incident score.
y2 = attrition rate score.
y3 = work ethic score.
Safety incident score variable defined.
y1 = safety incident score = s1(-1).
Explanation of safety incident score variable.
s1 = the number of recorded safety incidents, which is then negatively weighted
by a factor of 1 to indicate the negative value of safety incidents in the workplace as
defined by gas industry standards and expectations.
Attrition rate score variables defined.
y2a = attrition rate score for individuals still working in the gas industry = (v1 +
v3).
y2b = attrition rate score for individuals no longer working in the gas industry =
(v2 + v3).
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Explanation of attrition rate score variables.
v1 = the individual is still working in the gas industry, which is coded as yes and
given a score of 1 for being employed and an additional 1+ for every month of
employment (or part of a month) up to six months maximum.
v2 = the individual is no longer working in the gas industry after six months,
which is coded as no and given a score of -1 plus an additional 1+ for each month (or part
of a month) of employment up to termination with a lowest possible score of 0 since
being employed for even one day counts as one month.
v3a = qualitative response attrition rate score factor.
a

The qualitative response attrition score factor represents factors that might

contribute to whether or not an individual hired to work in the gas industry remained
employed after six months. The qualitative instruments for this study were designed to
capture, among other data, information that might impact attrition rates. The information
thus captured reflects the following categories: 1) quality of the work environment; 2)
quality of interactions with others; and 3) overall sense of satisfaction or dissatisfaction
as reported by the individual. Each category was coded yes for a positive indication,
which was given a score of 1; and no for a negative indication, which was given a score
of 0.
Work ethic variables defined.
y3 = work ethic = ((-1)w1 + (-2)w2+ (2)w3).
Explanation of work ethic variables.
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w1 = number of times tardy. The final number was negatively weighted by a
factor of 1 to indicate the negative value of tardiness relative to the issue of absenteeism
and to the definition of a good work ethic as defined by the industry.
w2 = number of days absent. The final number was negatively weighted by a
factor of 2 to indicate the negative value of absenteeism relative to the issue of tardiness
and to the definition of a good work ethic as defined by the industry.
w3 b = qualitative response work ethic score.
b

The qualitative response work ethic score represents factors that might directly

or indirectly contribute to whether or not an individual hired to work in the gas industry
possessed the kind of work ethic as defined by the industry that individuals working in
the industry would need to be successful. The qualitative work ethic score for the control
group was determined using information from the employee performance review
instruments. The performance review instruments provided data regarding the quality of
the work ethic attributes as possessed by an individual; the quality of each item was
defined on the instrument itself using a Likert scale but then rescored to determine an
overall work ethic score. In addition to a specific observable outcome such as attendance
and punctuality, the performance review also assessed other areas (initiative, work
quality, etc.) that might reveal whether an individual possessed this kind of work ethic.
The qualitative work ethic score for those in the experimental group was
determined from the self-reporting follow-up survey administered to those who
completed the training. The qualitative information thus captured reflected the following
categories: 1) quality of the work of the individual as determined by an immediate
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supervisor; and 2) quality of the individual work as reported by the individual and was
also used to determine a work ethic score.
(Quality here was defined according to industry standards with respect to the
characteristic of a good work ethic to mean a willingness to do whatever it takes to get
the job done, with “it” being a stand-in for long hours, the ability to work in extreme
conditions, etc.) Each category was coded yes for a positive indication, which was given
a score of 1; and no for a negative or neutral indication, which was given a score of 0.
The final number was the total weighted by a factor of 2 to indicate that these
characteristics were just as important in determining a good work ethic as defined by the
industry itself as number of days absent was important in defining a poor work ethic.
Controlling for a confounding variable. The study will also control for an
additional independent variable which may or may not have a confounding impact on the
analysis of empirical outcome data. This variable is the legacy knowledge of those
participating in the study. The analysis of this variable will be used to create a
descriptive profile of the population sample and serve as additional input for a secondary
t-test analysis of the outcome data.

This confounding independent variable, or the

legacy knowledge factor, can be expressed as L and represents the quantifying of
qualitative factors in order to capture what prior experience, knowledge and
understanding of the gas industry and individual participating in the study possessed.
The qualitative instruments were designed to capture, among other data, information that
might reveal the degree of legacy knowledge an individual possessed prior to
participating in the study. The information thus captured reflects five categories: 1)
specific knowledge and experience of occupations/jobs within the oil and gas industry
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prior job-specific knowledge; and 2) minimum education requirements; 3) core industry
competencies; 4) core “soft-skill” competencies; and 5) prior general understanding of
the nature of work in the gas industry. Only those in the control group were assessed for
the degree to which they possess any legacy knowledge. It was assumed that those in the
experimental group did not possess any legacy knowledge.
Additional confounding variables. There are also additional confounding
variables which could impact the study findings which will not be examined in this study
because determining the precise nature of their causal relationship to the performance
outcomes of the individuals to be measured is beyond the scope of this study. These
variables include (a) regional industry growth as measured by job openings, which could
also impact the earnings increase of participants; (b) the comparative value of similar
training programs by providers not associated with the MSETC pre-employment training
efforts; (c) company growth, as measured by increased productivity; and (d) macroeconomic factors. The age and gender of those participating in the training are also
potentially a confounding variable that this study does not address.
The Surveys
As mentioned above, this study focuses on answering a single question: is there
any relationship between completing the MSETC pre-employment training program and
the number of safety incidents, the attrition rate, and work ethic attributes among new
hires in the gas industry in the Marcellus Shale Region of Central and North Central
Pennsylvania. To collect information pursuant to measuring this relationship, a variety of
survey instruments and data collection instruments were used. These instruments were
either self-reporting surveys or third-party observation checklists. Some were developed
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specifically and precisely for this study. Others were developed previously as
screening tools and adapted for this study. The nature of each survey instrument will be
delineated below first by those instruments used for the control group and then by those
instruments used for the experimental group.
Instruments used with the control group. The following instruments were used
to collect information and data from the control group.
The ROC New Hire Checklist. The first instrument used to collect data for the
control group is the Richey Oilfield Construction, Inc. (ROC) company New Hire
Checklist. For the most part, ROC used this document simply to document that each
potential new hire possessed minimum eligibility to work at ROC. The first question,
which asks if potential candidates were currently employed or not, was not used to
determine eligibility. The remaining eight questions assess eligibility in various
categories: education (question two), basic health (questions four, seven, and nine),
ability to conform to rules (questions three, four, five and six), and general fit for the
industry and the nature of the work (questions seven and eight). If an applicant answered
“No” to any question two thru nine they were excluded from the ROC hiring pool.

(See

Figure 3 on page 113 of this document for a template copy of the ROC New Hire
Checklist.) For the purposes of this study, then, the fact that an individual was hired by
ROC suggests that they possess a specific profile as determined by their “Yes” responses
to questions two thru nine. Of course an obvious limitation to making this assumption is
that an applicant might in fact lie if telling the truth would prevent them from being hired.
But the gap between the hiring process and the truth about each applicant is in most cases
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self-correcting by the nature of the work itself. According to ROC company
management, “working 12-hour shiftsfor two to three weeks in a row outdoors during the
Figure 3. Template copy of the ROC New Hire Checklist.

Used with permission of ROC.

middle of the winter provides for a lot of self-correction” (D. Whorter, General Manager,
ROC Service Company, personal communication, March 15, 2010).
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The ROC New Hire Checklist is essentially a nominal scale and was used in this
study primarily as a means to develop an appropriate demographic profile of individuals
successful in finding employment as a general laborer, roughneck or roustabout in the gas
industry. These individuals have the following characteristics:
•

They possess a High School diploma or a GED equivalent.

•

They have no criminal record and no pending criminal charges against
them.

•

They do not take drugs.

•

They have valid identification.

•

They are willing to work long hours.

•

They have passed a basic medical health screening and so are physically
able to do the work in the gas fields.

As discussed earlier (see page 75), the ROC New Hire Check List was used as a
proxy pre-test instrument.
Questions seven and eight from the ROC New Hire Checklist were also used to
augment the “Legacy Knowledge” survey given to the new hires as part of this study.
Question seven asks if individuals can lift 80 pounds. Question eight asks if
applicants are available to work 24/7. The inference is that by virtue of being hired by
ROC, each of the 13 individuals in the control group checked “Yes” to these questions.
Both questions get at the heart of the nature of the work in the gas industry and the kind
of work ethic expected of those working in the field. Thus, every member of the control
group was given a +2 to be added to the score of their “Legacy Knowledge” survey to
determine their “Legacy Knowledge” score.
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Figure 4. Control Group Legacy Knowledge Survey.
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The information gleaned from the ROC New Hire Checklist was compared to the
table of demographic characteristics of roustabouts and roughnecks developed with the
insights from a panel of industry experts to assess its overall reliability as a tool to
specifically capture quantifiable data pertaining to the three benchmarks relevant to this
study. (See Table 4 on page 119.)
The control group “Legacy Knowledge Survey.” This survey was developed
using categories listed in a Labour Demand Matrix created by the Petroleum Human
Resources Council of Canada (March 30, 2007). The terminology used is representative
of that used by general laborers in the oil and gas industry, particularly with respect to the
names of various occupations and jobs within the industry. The reason for using
“representative” terminology was to ensure that the instrument possessed some degree of
reliability. According to Reinard, reliability is “the internal consistency of a measure”
(2001, p. 441). With respect to the creation of a reliable survey, this means that each
item is constructed to elicit similar responses that can be compared. In this case, the
survey was designed to measure familiarity with the oil and gas industry and the nature of
the work therein.
As was mentioned earlier, the information captured in the legacy knowledge
survey reflects five categories: 1) specific knowledge and experience of occupations/jobs
within the oil and gas industry prior job-specific knowledge; and 2) minimum education
requirements; 3) core industry competencies; 4) core “soft-skill” competencies; and 5)
prior general understanding of the nature of work in the gas industry. (See Figure 4.
Control Group Legacy Knowledge Survey on page 113.)
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It should be noted that the number of potential response in each category varied in
size, which some might argue could skew the results in favor of one category over
another. Category number one had 13 potential responses. Categories two and four had
only three potential responses each. Category number three had 19 potential responses.
Category number five had eleven potential responses. The number of responses in each
category, however, is also an indication of the relative value that the panel of industry
experts assigned to each category. An individual who had a great deal of experience as
defined by the core industry competency category (category three) would be of more
value on the work site than an individual who only possessed the minimum education
requirements (category two). To ensure that this relative value was preserved throughout
the instrument, weights were assigned to each category.
The “weight” given to each category was determined from discussion with the
panel of industry experts who worked with the researcher to develop the survey
instruments. For the legacy knowledge survey instrument, categories three and five were
given a weight of four. Category one was given a weight of two. Categories two and
four were given a weight of one. The reasoning behind these determinations was that
categories three and five were four times more important in predicting the success of new
hires than were categories two and four; and two times more important than category one.
In other words, specific skills related to the industry were more important as judging
criteria than having worked in a particular job. And both of those were more important
than minimum requirements.
While the responses within each category are descriptive in nature and so reflect a
purely nominal value, the categories themselves, because they are weighted, reflect an
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ordinal value. The weighted categories were placed at random in the survey instrument
so those taking the survey would not be aware of their relative value. To preserve the
anonymity of the respondents, each respondent was assigned a unique control number.
Individuals in the control group were given the legacy knowledge survey at the
ROC facility outside of Lock Haven, Pennsylvania by the researcher with the permission
of ROC management. Before participating in the study, all of the individuals in the
control group signed the appropriate Informed Consent Form for Social Science Research
from The Pennsylvania State University. The researcher explained the purpose of the
survey and asked the individuals in the control group to make sure they filled out the
surveys as completely as they could.
Scoring the survey was a two-part process.
During the first part of the scoring process, each category response was coded yes
for a positive indication, which was given a score of 1; and the absence of a yes check
was considered a negative or neutral indication, which was given a score of 0. For each
“yes” response, the number of years of experience, or partial years of experience was also
recorded.
Part two of the scoring process was to tally up the numbers for each category and
multiply by the corresponding weights assigned to each category. Once the tally for each
category was adjusted for the given weight of the category, the numbers were again
tallied and then divided by a positive factor of five representing the five categories to
determine the overall legacy knowledge score of those individuals in the control group.
The ROC New Hire Information/Data Sheet. The variables addressed in the
ROC New Hire Data Sheet relevant to this study were: 1) safety incidents; 2) attrition
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Table 4
Comparison of ROC New hire checklist to industry identified demographic characteristics
of roustabouts, roughnecks and general laborers needed by the gas industry of the
Marcellus Shale Region
Demographic
category
Education
level/
experience

Health

General fit for
the industry

Social/
personality
traits

ROC New hire checklist

Industry panel
demographic typology

Degree of
similarity

-applicant possesses a High -minimum high school
School Diploma or GED
graduate or G.E.D.
equivalent.
equivalent (required)
-possesses a valid driver’s
license (required)
-some certificate training in
safety, appropriate trades
(i.e. welding, etc.), etc.
(preferred)

Exact match

-applicant passed basic
medical screening.
-applicant passed a drug
test.
-applicant can lift 80
pounds.

-can pass basic health
screen
-can pass a drug test

Match

-can lift eighty pounds

Exact match

-applicant is available to
work 24/7.

-available to work seven
days a week, 24 hours a
day when necessary
(required)
-able to work outdoors
(required)

Exact match

-has no pending criminal
charges

Exact match

-has no criminal record

Exact match

-applicant does not have
any pending criminal
charges.
-applicant has no criminal
record.
-applicant has two forms of
valid identification (i.e.
Driver’s License, birth
certificate, Social Security
card, or United states
Passport).

N/A here (see
below).
Not addressed

Exact match

N/A

Not addressed
except for the
need to possess
a valid driver’s
license.
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rates; and 3) measurable work ethic attributes (tardiness and absenteeism) among new
hires. There was also room on the ROC instrument to capture qualitative data that might
provide insight into the quantitative data. (See sample Figure 5. Sample New Hire
Information/Data Sheet on pages 121-122.)
The New Hire Information/Data Sheet was filled out by the supervisor of each
individual and then collected by the researcher. The researcher assigned the unique
control number for each individual to the data sheet to preserve the anonymity of those
participating in the study. The data from this instrument was scored by the benchmark
categories and integrated with the scores for the benchmark categories from additional
instruments to determine an overall benchmark category score. For the safety incident
measure, each noted incident was given a score of three. If qualitative details for the
incident were provided then the safety incident score was adjusted. For an explanation
putting the incident in a favorable light, a -1 was added to the score. For an explanation
putting the incident in a negative light, a +1 was added. Individuals with no safety
incidents were each given a score of negative 3. All of the safety incident scores were
added to determine an overall raw score (variable s1) and multiplied by a negative factor
of one to determine the overall safety incident score (variable y1). (It should be noted
that the reason for assigning a negative weight to the score was to indicate the degree of
negative significance or value associated with safety violations as far as the gas industry
is concerned.) Question number two addressed number of times an individual was tardy.
Each incidence of tardiness was given a score of negative one; the total number was
tallied to create a tardiness score (variable w1). Individuals who were not tardy were each
given a score of positive one to create their tardiness score (variable w1).
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Figure 5. Sample New Hire Information/Data Sheet
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Figure 5. Sample New Hire Information/Data Sheet (continued)
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Questions three and four addressed the number of times an individual was absent.
Each incidence of absence (absences are here defined as personal days and sick days) was
given a score of negative two; the total number was tallied to create an absenteeism score
(variable w2). Individuals who were not absent were each given a score of positive two
to create their tardiness score (variable w1). The instrument also provided space for
written comments to explain the circumstances of a particular absence; any comments
will be used only as a means of discussing the findings and will not be integrated into the
overall score. Finally, it is assumed that absences as a result of sick days and absences
for any other reason are two separate sub-categories, which is why there is a question for
each on the instrument. If it can be determined from the comments pertaining to a
particular absence that the individual reporting the absence double counted the absence,
then the overall absence score will be reduced by one for each such instance.
The ROC Employee Performance Review Instrument. The employee
performance of each individual in the control group was assessed by the supervisor of
each individual at three and at six months (assuming the employee was still working for
ROC at six months). Again the results of each assessment were assigned the unique
control number of the individual being assessed and provided to the researcher.
The ROC Employee Performance Review instrument can be considered for the
purposes of this study as a multi-dimensional summated survey instrument. It assesses
performance in seven categories. Of the seven, only four could be linked directly to the
benchmarks this study is measuring. Three specifically and directly address work ethic
qualities (number three addresses attendance/punctuality, number four addresses
initiative, which can be defined as a work ethic trait, and number seven addresses
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dependability, which is the core of work ethic as defined by the gas industry. One item
(number six) addresses safety performance. The remaining three items, number one (job
knowledge), number two (work quality) and number five (communication skills) were
considered for the purposes of this study as indirect measures of retention in that they are
a reflection of the degree to which an individual is invested in his or her own work. The
data from this instrument was used to develop the qualitative work ethic score (w3) and
the qualitative retention score (v3). (See pages 107-110 for a description of both
qualitative variable scores.) The performance review itself assessed each measure using
a Likert scale, with 1 being “poor” and 5 being “excellent.” For the purposes of this
study the responses for each item were rescored using a different scale. A poor response
was given a negative two instead of a positive one in order to maintain a degree of
consistency between the value of poor behavior reflected in this instrument and the value
of poor work behavior determined using the other instruments (i.e. the new hire
information sheet for the control group and the follow-up survey for the experimental
group). A response marked “fair” was given a new score of negative one. A satisfactory
response was given a new score of zero. A good response was given a new score of
positive one. And an excellent response was given a new score of positive two.
To calculate the qualitative three-month work ethic score, the researcher tallied
the numbers and took the average. To calculate the qualitative six-month work ethic
score, the researcher tallied the numbers and took the average and multiplied that number
by a factor of positive two in order to capture the positive value of expected performance
growth. The reasoning for so weighting the six-month score was based on discussions
with the panel of industry experts who helped develop and vet all of the survey
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instruments. According to the panel, individuals who were still employed within the gas
industry at the six-month mark were twice as likely to demonstrate an industry standard
Figure 6. ROC Employee Performance Review instrument
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Used with permission of ROC

work ethic than those at the three-month mark. To calculate an overall work ethic score
(variable w3), the sum of the two scores was taken. Responses from three questions (3, 4,
and 7) were used to determine the overall qualitative work ethic score (w3) for each
individual. To calculate the qualitative three-month qualitative retention score, the
researcher tallied the numbers and took the average. To calculate the qualitative sixmonth retention score, the researcher tallied the numbers and took the average and
multiplied that number by a factor of positive two in order to capture the positive value of
expected performance growth. Individuals no longer working at the six-month point
were rated poor in each appropriate category. The weighting of scores was based on
discussions with the panel of industry experts who helped develop and vet all of the
survey instruments. According to the panel, individuals who were still employed within
the gas industry at the six-month mark were twice as likely to continue working in the
industry as compared with those at the three-month mark. To calculate an overall
qualitative retention score (variable v3), the sum of the two scores was taken. Responses
from three questions (1, 2, and 5) were used to determine the overall score. Again, the
same process described above for the work ethic variable was used. Responses to
question 6, which addressed safety performance, were used only to validate the results of
the New Hire Data Sheet. Safety performance was scored on a scale of 1-5. The
performance review also provides space for qualitative comments. Any comments were
used solely for the purpose of adding insight to the discussion of the findings. (See Figure
6. ROC Employee Performance Review instrument on page 125.)
Finally, the Cronbach’s Alpha Reliability Coefficient test (see Table 5 on page
127) was used to measure the internal reliability of the instrument (Cronbach, 1951). The
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Split-half reliability test and the Spearman-Brown formula were used to validate the
results of the Cronbach’s Alpha test. The Cronbach's α for the survey taken at three
months was 0.80 and for the survey taken at six months the Cronbach's α was 0.85.
According to George and Mallory (2003), a Cronbach's α between .90 and .80 is
considered excellent.
Table 5
Measures of the internal consistency of the ROC performance review survey instrument
Frequency

At three
months
(n=13)
At six
months
(n=9)

Cronbach's α
(alpha)

Split-half
(odd/even)
correlation

Spearman-Brown
formula

Mean for
survey
instrument

SD

0.80

0.62

0.76

25.61

3.17

0.85

0.92

0.96

27.55

2.87

The ROC S.A.F.E. Observation Checklist. The ROC S.A.F.E. Observation
Checklist was developed as a safety form example for download by the Scranton
Corporation, a company with six locations around the country. The Scranton Corporation
provides data analysis services. They permit companies to download their safety
checklist forms at no charge to help companies create a safety-conscious environment.
(The URL for download is: http://www.scantron.com/safetyobservation/.) Their hope is
that any company that is serious about safety will then purchase their data analysis
services to crunch the data. The S.A.F.E. Observation Checklist form is used by a
number of companies in the gas industry, including ROC, to assess the degree to which
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the work behaviors of employees demonstrate safety awareness. The ROC S.A.F.E.
Observation Checklist was adapted by ROC specifically to address safety in four job

Figure 7. ROC S.A.F.E. Observation Checklist
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Used with permission of ROC

categories: drilling, completion, construction, and production. (See Figure 7. ROC
S.A.F.E. Observation Checklist on page 128.) The goal of using this instrument as far as
ROC is concerned is to ensure that all employees meet the benchmark for safety
determined by the industry. The first step to ensuring compliance with all safety
standards is to identify concern areas for individuals. Supervisors are then able to
address concern areas.
For the purposes of this study, the S.A.F.E. Observation Checklist was used to
gain a more complete picture of the safety awareness of the individuals in the control
group. The checklist, which was used only with those individuals in the control group
and not with those individuals in the experimental group, is broken into six categories
with specific descriptors of safety practices for each category. The categories and
practices are as follows: 1) personal protective equipment (with six safety practices), 2)
body position/body mechanics (with eight safety practices), 3) tools and equipment (with
four safety practices), 4) work conditions and housekeeping (with six safety practices), 5)
vehicles and mobile equipment (with four safety practices), and 6) job specific
procedures. The results of the ROC S.A.F.E. Observation Checklist were qualitative in
nature and were not used in determining the Safety Incident Score. However, the results
for each individual were given a quantitative “safety” score number and that number was
compared to the Safety Incident score for that individual and then the numbers for the
two sets of data were compared in aggregate to see if there was any consistency between
the scores. Scoring the ROC S.A.F.E. Observation Checklist for comparative purposes
was kept relatively simple; each area of concern was given one point and the points were
tallied and the final number weighted by a negative factor of one to keep the scale
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consistent with the ROC New hire Information/Data Checklist. Individuals with no
observed safety infractions were given a positive score of 3.
The real value of the results here was that they provided a qualitative framework
for discussing the Safety Incident scores of individuals in the control group, and to that
end were useful in providing insight into the reasons why a particular individual might
have been terminated. Any discrepancies between the number of safety incidents
committed by an individual and the number of concerns noted for that same individual
were also discussed. Finally, it is important to mention that no priority was assigned to
the category of safety practice delineated on the checklist. In other words, there was no
process for determining which safety practices were more important and which were less
important, and so no causal relationship was inferred between the violation of one or
more safety practices, however potentially dangerous, and the termination of an
individual. The analysis of the results of this instrument was purely descriptive.
The ROC Employee Termination Form. The ROC Employee Termination Form
is filled out by the supervisor of an individual upon termination of that individual. The
document contains basic employee information (i.e. name of employee, job title, dates of
employment, termination date, and space for the signatures of both the employee and his
or her supervisor). But it also contains a checklist to determine why the employee was
terminated. There are five reasons identified for termination; there is also space to
identify any reason not covered by the first five. Of these five reasons, three precisely
and directly match the variables that this study is measuring against the impact of the preemployment training. Items number one and two on this checklist are absenteeism and
tardiness, each a sub-variable of the work ethic variable. Item four is for safety
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Figure 8. ROC Employee Termination Form

Used with permission of ROC
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violations. The other two items, work performance and insubordination, are indirectly
related to work ethic. For each possible cause there is also room to offer an explanation.
(See Figure 8. ROC Employee Termination form on page 131.) Of the 13 members of
the control group, only two were terminated by ROC. For the purposes of this study, the
value of the information contained on the employee termination forms for these two
individuals was purely descriptive and provided some insight into whether or not they
were generally ill-suited for work in the gas industry or if their termination was more
specific to the environment at ROC.
The ROC Exit Survey. The ROC Exit Survey is filled out when an employee
voluntarily leavers ROC. Of the 13 individuals in the control group, three left ROC
voluntarily and filled out the exit survey. The survey questions did not ask questions
pertaining to the three benchmark variables that this study is measuring. The value of the
information contained in the exit survey is that it provides a broader view of the
employee’s expectations upon entering the company and the degree to which those
expectations were or were not fulfilled. The survey itself asked questions pertaining to
five general areas; 1) the quality of work environment (questions three, ten, twelve); 2)
the quality of company (questions four, five, eight); 3) interactions with supervisor
(questions six, seven); 4) the nature of work (questions nine, eleven, thirteen); and 5) the
overall sense of satisfaction (questions fourteen, sixteen thru nineteen) or dissatisfaction
(questions one, two, fifteen). All of the questions except questions fourteen and fifteen
were answered from a scale of four alternatives (Very Dissatisfied, Dissatisfied, Satisfied,
Very Satisfied). Questions fourteen and fifteen were open-ended questions. (See Figure
9. ROC Exit Survey on pages 133-134.) The answers to the survey from the three
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Figure 9. ROC Exit Survey

Used with permission of ROC
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Figure 9. ROC Exit Survey (continued)

Used with permission of ROC
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individuals from the control group who left ROC voluntarily were not scored; however,
the information from each survey did provide insight into the circumstances of those
individuals and became part of the discussion.
Instruments used with the experimental group. The following instruments
were used to collect information and data from the experimental group.
The Marcellus Shale Education & Training center and PA CareerLink preemployment training program candidate questionnaire. The Marcellus Shale Education
& Training Center and PA CareerLink pre-employment training program candidate
questionnaire was used to collect pre-program data for the experimental group. The PA
CareerLink used the instrument as an initial screening tool in much the same way that
ROC used their New Hire Checklist as a screening tool to weed out unsuitable prospects
from the hiring pool. The qualities ROC determined were necessary prerequisites to
being hired, such as passing appropriate background checks, high school diploma or GED
equivalent, and general suitability for working in the gas industry, matched the qualities
which the PA CareerLink was looking for in potential candidates for the pre-employment
program. Thus there is a strong similarity between the documents (see Table 6 on pages
136-137). The similarities between the documents reflect a categorical match (i.e. both
were looking for people who had not been convicted of a crime but used different
language to express this criteria). The PA CareerLink instrument also asks for
demographic and logistical information that the ROC checklist did not address. The need
for this additional information is driven the needs of the CareerLink to properly
document the people they serve.
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Table 6
Comparison of Marcellus Shale Education & Training Center and PA CareerLink preemployment training program candidate questionnaire to industry identified demographic
characteristics of roustabouts, roughnecks and general laborers needed by the gas industry
of the Marcellus Shale Region
Demographic
category

Education
level/
experience

CareerLink
requirements

Health

MSETC and
PACareerLink preemployment program
candidate questionnaire
-candidate possesses a High
School Diploma or GED
equivalent.
-candidate can produce a
valid PA Driver’s License,
birth certificate, and social
security card

Industry panel
demographic typology

Degree of
similarity

-minimum high school
graduate or G.E.D. equivalent
(required)
-possesses a valid driver’s
license (required)

Exact match

-some certificate training in
safety, appropriate trades (i.e.
welding, etc.), etc. (preferred)

Not addressed

Matches one
element

-candidate is a veteran and
can produce a DD 124

Not addressed

-candidate willing to take a
skills assessment

Not addressed

-willing to enroll in the
CareerLink system

Not addressed

-understands must pass all
screening requirements

Not addressed

-candidate willing to attend
training for three weeks

Not addressed

-candidate wiling to pay fee
for program

Not addressed

-applicant passed basic
medical screening.
-applicant passed a drug test.
-applicant can lift 80 pounds,
lifting heavy piping, shovels
to dig.

-can pass basic health screen

Match

-can pass a drug test
-can lift eighty pounds

Exact match
Match

Table 6 continued on next page.
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Table 6 (continued)
Comparison of Marcellus Shale Education & Training Center and PA CareerLink preemployment training program candidate questionnaire to industry identified demographic
characteristics of roustabouts, roughnecks and general laborers needed by the gas industry
of the Marcellus Shale Region
Demographic
category

General fit for
the industry

Social/
personality
traits

MSETC and
PACareerLink preemployment program
candidate questionnaire

Industry panel
demographic typology

Degree of
similarity

-applicant understands that
work shifts are usually 12
hours per day and may
require working weeks in a
row

-available to work seven days
a week, 24 hours a day when
necessary (required)

Match

-candidate comfortable and
willing to work outside in all
kinds of weather
-candidate has an interest in
working on Marcellus Shale
natural gas drilling rigs and
other related work

-able to work outdoors
(required)

Match

-applicant does not have any
pending criminal charges.

-has no pending criminal
charges

Exact match

-applicant has no criminal
record.

-has no criminal record

Exact match

Not addressed

The main purpose of the PA CareerLink instrument, however, is identical to the
purpose of the ROC checklist. The PA CareerLink screening instrument (see Figure 10.
The Marcellus Shale Education & Training Center and PA CareerLink pre-employment
training program candidate questionnaire on page 139-140) was used to determine which
individuals had the basic qualifications to enter and successfully complete the preemployment training program. For the purposes of this study, the Marcellus Shale
Education & Training Center and PA CareerLink pre-employment training program
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candidate questionnaire is essentially a nominal scale and was used as a means to develop
an appropriate demographic profile of individuals who participated in the preemployment program with the goal of finding employment as a general laborer,
roughneck or roustabout in the gas industry. These individuals have the same basic
characteristics that the ROC new hires possessed, to whit:
•

They possess a High School diploma or a GED equivalent.

•

They have no criminal record and no pending criminal charges against
them.

•

They do not take drugs.

•

They have valid identification.

•

They are willing to work long hours.

•

They have passed a basic medical health screening and so are physically
able to do the work in the gas fields.

The first question, which asks if potential candidates were currently employed or
not, and the third question, which asked if potential candidates were veterans, were not
used to determine eligibility. The remaining seventeen questions assess eligibility in
various categories: education (question two, eleven), interest and commitment to working
in the gas industry (question four), basic health (questions ten, thirteen), ability to
conform to the rules of society (questions five, six, seven, eight, nine, ten), general fit for
the industry and the nature of the work (questions twelve, thirteen, fourteen, fifteen), and
willingness to participate in the training process (questions sixteen, seventeen, eighteen,
nineteen). If an applicant answered “No” to any question two and four thru nineteen,
they were excluded from the pre-employment candidate pool.
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Figure 10. The Marcellus Shale Education & Training Center and PA CareerLink pre-employment training
Used with permission
program candidate questionnaire
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Figure 10. The Marcellus Shale Education & Training Center and PA CareerLink pre-employment training
Used with permission
program candidate questionnaire (continued)
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The follow-up survey for the experimental group. The follow-up survey given
to the individuals from the experimental group was a self-reporting survey that was
developed in collaboration with a panel of industry experts. These experts were industry
professionals working for a range of service companies and exploration companies within
the gas industry. The companies were selected on the basis of recommendations from the
leadership of the Pennsylvania Independent Oil and Gas Association. The survey
contains a blend of quantitative and qualitative questions designed to gain information as
to whether or not the pre-employment training delivered through the MSETC had any
impact on three benchmark variables that are the subject of this study: 1) safety incidents;
2) attrition rates; and 3) measurable work ethic attributes (tardiness and absenteeism)
among new hires. The survey was really three surveys integrated into one survey, one
focusing on those individuals who were working in the gas industry, and the second
focusing on those individuals who were working in an industry other than the gas
industry, and a third focusing on those who were not employed. If an individual
indicated yes to working in the gas industry (the first question), he/she then proceeded to
answer all the appropriate questions in the first and third sections. If an individual
answered no to working in the gas industry, then he/she answered only those questions in
the second and third sections. Within each section, some of the principal questions were
linked to follow-up questions, depending upon how a particular principal question was
answered. (See Figure 11. Experimental Group Follow-up Survey on pages 142-145.)
The quantitative questions. There were nine quantitative questions in the first
section of the survey. These questions addressed the following topics: number of safety
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Figure 11. Experimental Group Follow-up Survey
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Figure 11. Experimental Group Follow-up Survey (continued)
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Figure 11. Experimental Group Follow-up Survey (continued)
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Figure 11. Experimental Group Follow-up Survey (continued)
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incidents (question 1T and 1Ta); retention (principal question 1A and 1I); and two
aspects of work ethic: tardiness and absenteeism (questions 1V, 1W, 1Y and 1Z). The
data was used to determine the quantitative variables for safety incidents (variable s1),
retention (variable v1 ) for those still working in the industry, and work ethic (variable w2
for tardiness and variable w1for absenteeism) as delineated on pages 105-108.
Questions 1S, 1U, and 1X were not scored; they were used to identify those
individuals who had committed safety violations, had been late for work, or had been
absent from work, respectively. To maintain consistency with how these areas were
scored with the control group, see page 118-120. Scoring was based solely on how many
such events occurred and the degree of severity.
There was also one principal quantitative question (2C1) related to attrition in the
second section concerning those who were not employed in the gas industry. There were
no quantitative questions in the third section.
The qualitative questions. There were 20 qualitative questions in the first section
that measured factors related to retention and work ethic among those working in the gas
industry. The very first question (1) was for the purposes of this study considered a
qualitative question that indirectly measured factors influencing work ethic. In addition,
eleven questions focused on factors that could influence retention: specifically, the
company environment (principal questions 1B, 1C, 1D, 1E, and follow-up questions 1F
and 1G); and the expectations of the individual (principal questions 1M, 1N, 1O, 1P, and
1R, and follow up question 1Q). Five questions (principal question 1H, and follow-up
questions 1J, 1K, 1L) focused on aspects of “work experience” that for the purposes of
this study were considered qualitative in nature because the answers were open to
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interpretation (either positive or negative) as far as their implications concerning work
ethic. In addition to these, there were three additional questions addressing the
expectations of the individual that were specifically focused on the trait of work ethic
(questions 1AA, 1BB, 1CC).
There were six qualitative questions (principal question 2A, and follow-up
questions 2B, 2C2, 2C3, 2C4, and 2C5) in the second section that addressed the
appropriateness of the training for jobs in the gas industry and so indirectly addressed
factors impacting attrition among those who were not working in the gas industry. There
were also six qualitative questions (principal questions 2, 2D, 2E and 2F, and follow-up
questions 2G and 2H) in the second section that focused on aspects of “work experience”
that for the purposes of this study were considered qualitative in nature because the
answers were open to interpretation (either positive or negative) as far as their
implications concerning work ethic. Finally, all of the questions in the third section were
qualitative and measured factors impacting both work ethic and attrition for both those
who were working in the gas industry and those who were not working in the gas
industry. Questions 3, 3A, and 3B focused on the impact of the training on skill
proficiency or quality, which for the purposes of this study was also defined in terms of
work ethic. Questions 4, 5, 5A, 5B, and 6 were open to interpretation and so were coded
for either work ethic or retention, depending upon how each individual answered them.
Questions 7 was scaled as a five-point Likert question and coded for retention.
One of the limitations of this survey rests in the fact that respondents who made
up the third group, individuals who were not employed at all, were unable to provide
substantial information, even inferential information, regarding work ethic and retention
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(attrition). Since by definition respondents in this group responded negatively to both
question number one (Are you currently working in the gas industry?) and question
number two (If no to currently working in the gas industry, are you employed?), and
since for the purposes of this study the fact of being employed was considered qualitative
in nature with respect to work ethic, they would receive a baseline raw work ethic score
of -4. This third group could not be measured in terms of either attrition rate or number
of safety incidents.
This study also did not consider the qualitative explanations of a safety incident as
changing in any material manner the fact that a safety incident had occurred, and since
the focus of looking at safety incidents in this study was the fact that they either occurred
or did not occur, there was no need to consider developing a qualitative safety incident
score. It should be noted, however, that one possible future study would be to study
those qualitative factors that impact the overall “safety practices” of those working in the
gas industry. Such a study would examine the degree to which safety training is
conducted in an informal fashion across the industry, as opposed to taking formal courses
such as the MSETC pre-employment training program that lead to safety certifications,
and which method is more effective company by company and then industry wide in
impacting safety practices. But again, that would be another study.
Scoring the results. The survey was scored for three different groups. The first
group, those who were employed in the gas industry, were scored based on their answers
to section one and section three. The second group, those who were not employed in the
gas industry but employed elsewhere, were scored based on their answers to sections two
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and three. The third group, those who were not employed at all, was scored based on
their answers to section three. The scoring process for each group was the same.
The process for scoring the quantitative responses for the experimental group was
the same process used to score the results for the control group. (See pages 114-120 for
an explanation of the scoring process for the ROC new hire information/data sheet.) For
the safety incident measure, each noted incident was given a score of three. (Individuals
who did not commit a safety incident were given a score of negative one.) If qualitative
details for the incident were provided then the safety incident score was adjusted. For an
explanation putting the incident in a favorable light, a -1 was added to the score. For an
explanation putting the incident in a decidedly negative light, a +1 was added. Mitigating
factors were addressed in survey item 1TA. The mitigating factor score was added to the
raw number of safety incidents multiplied by a factor of 3 and then the total was
multiplied by a negative factor of one to determine the overall safety incident score
(variable y1). The formula for determining the safety incident score for the experimental
group was the same formula used to derive the safety incident score for the control group.
The process for scoring the qualitative responses began with scoring the raw data
with respect to the three benchmark variables. To determine the qualitative work ethic
score for groups one and two of the experimental group, the number of times tardy and
the number of times absent were tallied. (Since those in group three were of individuals
who were not employed, no such quantitative information existed.) Each incidence of
tardiness was given a score of negative one; the total number was tallied to create a
tardiness score (variable w1). Individuals who were not tardy were each given a score of
positive one to create their tardiness score (variable w1). Each incidence of absence
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(absences are here defined as personal days and sick days) was given a score of negative
two; the total number was tallied to create an absenteeism score (variable w2).
Individuals who were not absent were each given a score of positive two to create their
tardiness score (variable w2). The instrument also provided space for written comments
to explain the circumstances of a particular absence; any comments will be used only as a
means of discussing the findings and will not be integrated into the overall score.
As noted above, there was one qualitative question addressing mitigating factors
with respect to safety incidents (item 1TA). This item was scored on a scale of 2, 1, 0,
with a negative mitigating factor scored as a 2, a positive mitigating factor scored as a 1,
and no response scored as 0. (None of the overall safety scores reflect a positive
mitigating factor.) All of the qualitative questions that addressed retention and work
ethic were scored using an adaptation of a Likert scale. The first step was to score the
raw data. The second step was to rescore the data on a five-point Likert scale.
There were eleven qualitative questions that only addressed retention and eight
qualitative questions that only addressed work ethic. In addition, there were an additional
six qualitative questions that addressed both topic areas in the abstract; scoring these six
questions involved first involved coding each individual response for either retention or
work ethic, based, of course, on how each respondent responded.

Of the seventeen

questions that addressed retention, seven were given a raw score based on a 1, 0 scale
with a 1 given for a positive response and a 0 for a negative response or no response.
These questions focused on the nature of the work experience. In addition, four questions
were given a raw score based on a 2, 1, 0 scale with a 2 given for a positive response, a 1
given for a negative response, and a 0 given for no response. These questions focused on
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the relation between the work experience and career path opportunities. Also, three
questions were given a raw score based on a 3, 2, 1, 0 scale with 3 being given a very
positive response, 2 being given a moderately positive response, 1 being given a negative
response, and 0 being given a no response. Finally, three questions were given a raw
score based on a five-point Likert scale (5-10) with a 0 being given for no response.
These questions focused on the relation between the training program and the work
experience. The same process was used to determine the raw scores for the qualitative
questions addressing work ethic. Nine questions were scored on a 1, 0 scale. Two
questions were scored using a 2, 1, 0 scale and two questions were scored using a 3, 2, 1,
0 scale. And two questions were scored using a five-point Likert scale.
To ensure that the results of the scores would be consistent both among
themselves and with the qualitative response scores determined for the control group
(which had been determined using a five-point Likert scale), all of the scores were thus
rescored on a five-point Likert scale with -2 being given a “poor” response and +2 being
given an “excellent” response. (See page 121 for a complete explanation of the scale
used in rescoring the raw data.). If an item on the follow-up survey provided three
alternative answers instead of five, the results were rescored using the averages of the
positive and negative values of the five-point scale (-2 for a negative answer, 0 for a
neutral answer, and 2 for a positive response). If an item on the follow-up survey
provided only two alternatives, again the results were scored using the averages of the
positive and negative values of the five-point scale (-1.5 for a negative answer and 1.5 for
a positive response). For questions which provided four responses, the following scale
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was used: -1.995, -.665, +.665, +1.995. (Additional explanations of the scoring process
for select items are included in the notes to the appropriate data tables in Chapter Four.)
Once the qualitative responses were scored, they were then tallied and divided by
the number of responses to produce a raw score. Finally, the raw scores were multiplied
by a weight for the amount of time the individual was employed since graduating from
the training program. The scale for these weights is as follows: .5 for one month or less; 1
for one to two months; 1.5 for two to three months; 2 for three to four months; 2.5 for
four to five months; and 3 for six months or more. The range and weights for this scale
correspond to the process for assigning relative weights to the six-month performance
review responses from the control group. (See explanation of this scoring process on
page 123.) The process for determining the overall qualitative scores for the control
group was to add the 3-month performance response score (by variable) to twice the 6month performance response score (for the same variable). The maximum adjusted score
thus achievable would reflect a 3 to 1 ratio relative to the value of the original 3-month
raw score. To maintain a corresponding consistency in the scoring of the qualitative
responses scores for the experimental group, the same 3 to 1 ratio was scaled over a range
of six months to yield comparable results.
The survey also provided respondents with an opportunity to explain the details of
their circumstances and behaviors. This qualitative information (items 1X and 1Z) was
not scored but it was used in the discussion of the findings to provide additional insight
and perspective in interpreting the qualitative data.
The reliability and validity of the follow-up survey for the experimental group.
As noted earlier (page 116), Reinard, defines reliability as “the internal consistency of a
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measure” (2001, p. 441). Again, with respect to the creation of a reliable survey, this
means that each item is constructed to elicit similar responses that can be compared. The
follow-up survey administered to the experimental group was designed to measure the
quantitative and qualitative aspects of three variables: 1) safety incidents; 2) attrition
rates; and 3) measurable work ethic attributes among new hires.
In order to determine the internal consistency of the survey items, Cronbach’s
Alpha Reliability Coefficient test was used (Cronbach, 1951). However, it should be
noted that the use of Cronbach’s alpha is here limited by the multidimensional variety of
the survey instrument. According to Vehkalahti, Puntanen, and Tarkkonen, “most
empirical problems are multidimensional, and it is difficult to develop items that measure
only one dimension. Indeed, the most striking problem of Cronbach’s alpha is it’s built
in assumption of unidimensionality” (Vehkalahti, Puntanen, & Tarkkonen, 2008, p. 159)
Given that the follow-up survey was indeed measuring a multidimensional set of
variables (number of safety incidents, retention, and work ethic) and multiple items
within each variable category, and given that the nature of the information thus obtained
was both quantitative and qualitative (primarily open-ended questions), the Split-half
reliability test and the Spearman-Brown formula were used to validate the results of the
Cronbach’s Alpha test. According to Kaplan and Saccuzzo (2006), “when a measure
correlates well with other tests believed to measure the same construct, convergent
evidence for validity is obtained” (Kaplan & Saccusso 2006, p. 149). The Cronbach's α
for the survey was 0.86. The split-half correlation was 0.88, and the Spearman-Brown
formula was 0.93. (See Table 7 on page 154.) For a complete multi-dimensional
analysis of the internal consistency survey items by category see page 188-194.
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Table 7
Measures of the internal consistency of the follow-up survey instrument given to the experimental
group(raw data)
Category

(N) of
respondents

All questions main
survey sections one
and three

All
respondents
(N=69)

Specific test questions

Cronbach's
α (alpha)

Split-half
(odd/even)
correlation

SpearmanBrown
formula

35 questions

0.86

0.88

0.93

(1, 1A, 1B, 1C, 1D, 1E, 1F, 1G,
1H, 1I, 1N, 1P, 1Q, 1R, 1S, 1T,
1TA, 1U, 1V, 1W, 1X, 1Y, 1Z,
1AA, 1BB, 1CC, 3, 3A, 3B, 4, 5,
5A, 5B, 6, 7)

Of course undue attention to whether or not the survey was reliable or not Reihard
also defines validity as “the consistency of a measure with a criterion (the degree to
which a measure actually assesses what is claimed)” (Reinard, 2001, p. 444). According
to Reinhard, one method of validating a survey instrument is to have “a group of experts
in the subject matter examine a measurement device to judge its merit” (Reinard, 2001, p.
435). In fact the follow-up survey used with the experimental group, as well as many of
the other survey instruments used in this study, were developed in collaboration with a
panel of industry experts. As noted earlier, the panel assembled by the researcher was
randomly selected from among members of the Pennsylvania Independent Oil and gas
Association (PIOGA). Members of the panel reviewed the instruments over a period of
several weeks and were asked to edit for wording, format, and clarity as part of the
process of finalizing the survey instruments. The purpose of the lengthy development
process described above was to ensure the validity of the survey instruments.
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Research Ethics
Before participating in this study, all of the individuals in both the control group
and the experimental group signed the appropriate Informed Consent Form for Social
Science Research from The Pennsylvania State University. Prior to signing the consent
forms, the researcher explained the purpose of the study to members of both groups and
explicitly informed all participants that their right to privacy would be protected
throughout the study. The researcher also explained that no one would know who
actually participated in the study because all of the information collected from the
surveys and other data collection instruments would be assigned unique control numbers
to preserve the anonymity of the participants.
Data Analysis Process
The hypothesis of this study simply defined is a directional hypothesis because it
posits that the mean of the experimental or “treatment” group (Xt) with respect to each of
the dependent variables is greater than the mean of the control group (Xc)with respect to
each of the dependent variables.
This hypothesis could be generally expressed as follows: H1: Xt > Xc .
However, to treat the hypothesis of this study as a directional hypothesis is to
assign a predictive quality to the results that could be called into question given the
technical and logistical limitations of the study. Far better to focus on rejecting the null
hypothesis and discussing the findings in terms of probabilities and one’s level of
confidence in the results.

155

The null hypothesis for this study posits that the mean of the experimental group
(Xt) is equal to the mean of the control group (Xc). This hypothesis could be generally
expressed as follows: H0: Xt = Xc .
In analyzing the survey data, the researcher used descriptive statistics (analysis of
the frequency of distributions, percentages, means, and standard deviations) in order to be
able to discuss what actually occurred during the process of this study, and inferential
statistics (analysis using a t-test) to be able to generalize the results to the larger
population of those seeking employment as roustabouts, roughnecks, and general laborers
in the gas industry.
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Chapter 4
Study Results
This chapter presents the results of the study. Since the data compiled during this
study came from a variety of instruments and contains both qualitative and quantitative
data, and since the data was used to 1) determine the values of the three dependent
variables of the study so that they could be measured and compared; and 2) to provide
descriptive insight into the individuals participating in the study with respect to these
three variables, the results will be presented in three sections. The first section, entitled
The Results of the Surveys and other Data Collection Instruments, will present the results
for each instrument used in collecting the data for the study. The second section, entitled
The Results of Comparing the Data Sets Across Groups, will delineate the process and
calculations used to determine the specific values for the three benchmark variables (1)
safety incident score; 2) attrition rate score; and 3) work ethic score) and the analysis of
those variables. The third section is entitled The Comparison of the Data within Groups.
Review of the Study
The purpose of this study was to examine the value of pre-employment training to
the oil and gas companies working in the nine counties of the Central Pennsylvania
Workforce Investment Board region and the five counties of the Northern Tier Workforce
Investment Board region of Pennsylvania to develop the Marcellus Shale play. The
definition of value in this context was limited to the impact of training in three critical
areas: 1) safety issues; 2) attrition rates of new hires attendance; and 3) work ethic. The
overall goal of this study was to build upon previous research in three areas. In the area
of workforce development, the goal for this study was to demonstrate a more practical
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approach to assessing the real world value of training. In the context of the research on
human capital investment, the goal of this study was to expand the scope of how training
is typically defined to include pre-employment training. A third goal of this study was to
examine qualitative factors such as individual expectations, company attitudes, and prior
knowledge of careers in the gas industry (legacy knowledge) that might impact the
degree to which an appropriate work ethic becomes a manifest reality.
This study examined a very small part of the training landscape in the oil and gas
industry in Pennsylvania. The purpose of this study was to examine the impact of preemployment training delivered through the Marcellus Shale Education and Training
Center as part of a collaborative effort between the Central Workforce Investment Board
of Pennsylvania, Pennsylvania College of Technology, and an emerging partnership of
energy companies moving to Pennsylvania to explore the economic potential of the
Marcellus Shale Region. However, understanding the dynamic interplay between
training and economic success from the perspective of the oil and gas industry requires an
understanding of the changing nature of workforce development in general and the
impact this change has had on how the value of training in general is assessed as much as
it requires an understanding of the evolution of training within the industry itself and the
peculiar challenges the industry faces in the recruitment, training, and retention of a
qualified workforce.
Research Questions
To get a foundational sense of the value of the pre-employment training delivered
through the Marcellus Shale Education and Training Center (MSETC), this study
examined the following set of questions from the employer perspective:
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1. Does pre-employment training help reduce the number of safety incidents on the
worksite among new hires during the probationary period? After six months?
2. Does pre-employment training help increase the number of new hires who remain
employed after the probationary period (90 days)? After six months?
3. Does pre-employment training result in an improved work ethic among new hires?
The answers to these questions serve as the foundation to assess the value of
training for the employers to better quantify the process of finding and retaining a
qualified workforce within the Marcellus Shale natural gas industry sector.
The Results of the Surveys and other Data Collection Instruments
As mentioned above, this study focuses on answering a single question: is there
any relationship between completing the MSETC pre-employment training program and
the number of safety incidents, the attrition rate, and work ethic attributes among new
hires in the gas industry in the Marcellus Shale Region of Central and North Central
Pennsylvania. To collect information pursuant to measuring this relationship, a variety of
survey instruments and data collection instruments were used. These instruments were
either self-reporting surveys or third-party observation checklists. Some were developed
specifically and precisely for this study. Others were developed previously as screening
tools and adapted for this study. The results for each survey instrument will be delineated
below first by those instruments used for the control group and then by those instruments
used for the experimental group.
Results of the Legacy Knowledge Survey (control group). The information
captured in the Legacy Knowledge Survey reflected five categories: 1) specific
knowledge and experience of occupations/jobs within the oil and gas industry prior job-
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specific knowledge; and 2) minimum education requirements; 3) core industry
competencies; 4) core “soft-skill” competencies; and 5) prior general understanding of
the nature of work in the gas industry. (See Table 8 on pages 162-163 for survey
responses.)
The first section of the survey asked respondents to indicate how much
experience, if any, they had with respect to thirteen different occupations or jobs within
the industry. As a group, the survey respondents had experience in only four of the
thirteen occupations or jobs. These jobs were Packer (one individual for one month),
Chainsaw Bucker (one individual with 30 years experience, two individuals with an
average of 18.5 months), and Roustabout (three individuals with an average of 1.72 years
experience).
The second section of the survey addressed minimum education requirements of
the respondents. All individuals in the control group possessed a high school diploma or
G.E.D. equivalent. Three of the thirteen had been trained to use power tools, and two of
the thirteen had been trained to use a chainsaw or bucksaw.
The third section of the survey asked respondents to indicate what kind of
industry certifications and licenses they possessed. Nine of the thirteen indicated they
possessed a valid class CDL driver’s license. Eight of the thirteen indicated they possess
basic safety awareness, but only two indicated they had CPR certification. Ten
individuals indicated they could drive four-wheel vehicles. Ten individuals possessed a
clean driving record. Nine individuals said they could operate a forklift but only one was
certified to do so. One individual had experience as a general oilfield driver. Nine
individuals indicated they had experience with power tools, though, as noted above, only
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three had received formal power tool training. Five individuals had experience operating
heavy equipment but no one was certified to work on cranes or rigging.
None of the individuals had any specialized training to help them succeed in an
outdoor environment.
Two of the thirteen had a criminal record.
The fourth section of the survey asked respondents to assess their soft skills
abilities. Five individuals reported they had experience working with computers. Seven
individuals reported they could apply basic math concepts. Only three individuals
indicated they had experience writing reports.
The fifth section of the survey asked respondents to assess their understanding of
the nature of working in the oil and gas industry. Most of the respondents (11 to 13)
indicated that they 1) had experience working 12-14 hour shifts; 2) were able to work
safely and think ahead; 3) were in good physical condition; 4) enjoyed working outside;
5) enjoyed manual labor; and 6) had undergone a drug and alcohol screen. A slight
majority of the individuals said they enjoyed seasonal work (eight) and working with
machines and tools (eight). Less than half of the individuals said they were comfortable
living and/or working in remote conditions (six); these six individuals had spent an
average of over 20 years in remote environments. Only five individuals said they could
provide their own transportation to work. Among these five, the average number of years
owning a vehicle was 16.4. Only two individuals had experience working 14 days on and
then 14 days off.
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Table 8
Legacy knowledge survey responses for control group
Survey category

n = number of
respondents
x/y = positive/negative
responses

p = percentage of total
respondents
px/py = percentage of
positive/negative responses

Average number of
years experience
(positive responses
only)

n

x

y

p

px

py

13
13
13
13
13
13
13
13
13
13
13
13
13

1
3
0
0
3
0
0
0
0
0
0
0
0

12
10
13
13
10
13
13
13
13
13
13
13
13

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

7.7%
23.1%
0%
0%
23.1%
0%
0%
0%
0%
0%
0%
0%
0%

92.3%
76.9%
100%
100%
76.9%
100%
100%
100%
100%
100%
100%
100%
100%

0.17
11.06
0
0
1.72
0
0
0
0
0
0
0
0

13
13

13
3

0
10

100%
100%

100%
23.1%

0%
76.9%

12.15b
N/A

13

2

11

100%

15.4%

84.6%

N/A

13
13
13

9
8
10

4
5
3

100%
100%
100%

69%
61.5%
76.9%

31%
38.5%
23.1%

15.67 c
11
19.1

13
13

2
9

11
4

100%
100%

15.4%
69%

84.6%
31%

10
18.67

13
13
13

9
1
1

4
12
12

100%
100%
100%

69%
7.7%
7.7%

31%
92.3%
92.3%

10.34
6
1

13

5

8

100%

38.5%

61.5%

9.8

13

0

13

100%

0%

100%

0

Occupations/jobs held within oil
and gas industry
Packer
Chainsaw Buckera
Driller’s Helper
Roughneck
Roustabout
Blaster
Seismic Laborers
Juggy
Line crew helper
Survey helper
Line drivers
Leasehand
Floorhand

Minimum education requirements
Has completed high school education
Has taken workshop training to use
power tools
Has taken workshop training to use a
chainsaw or buck saw

Core industry
competencies/certification
requirements
Possesses class CDL drivers license
Possesses basic safety awareness
Has ability to drive four-wheel-drive
vehicles
Certified in First Aid/CPR
Has experience working with
construction industry tools
Has experience operating a forklift
Certified to operate a forklift
Has experience as a General Oilfield
driver
Has experience working with oilfield
heavy equipment
Certified to work on cranes and
rigging
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Core industry
competencies/certification
requirements (continued)
Has experience working with tools for
plumbing and fitting applications
Has had Wildlife Awareness training
Has had Cold Weather Awareness
training
Understands the restrictions for the
Transportation of Dangerous Materials
Certified in Standard First Aid
Can provide own truck and tools
Possesses clean driving record
Has no criminal record

13

5

8

100%

38.5%

61.5%

11

13
13

0
0

13
13

100%
100%

0%
0%

100%
100%

0
0

13

4

9

100%

31%

69%

11.25

13
13
13
13

1
2
10
11

12
11
3
2e

100%
100%
100%
100%

7.7%
15.4%
76.9%
84.6%

92.3%
84.6%
23.1%
15.4%

20
N/A
17.2d
N/A

13

5

8

100%

38.5%

61.5%

6.8

13

3

10

100%

23.1%

76.9%

9

13

7

6

100%

54%

46%

13.857

13
13

8
8

5
5

100%
100%

61.5%
61.5%

38.5%
38.5%

11.01
16.87

13
13

12
2

1
11

100%
100%

92.3%
15.4%

7.7%
84.6%

8.26
5.04f

13

5

8

100%

38.5%

61.5%

16.4g

13
13
13

12
11
6

1
2
7

100%
100%
100%

92.3%
84.6%
46%

7.7%
15.4%
54%

17.09h
22.02j
21.6k

13

12

1

100%

92.3%

7.7%

N/A

13
13

13
11

0
2

100%
100%

100%
84.6%

0%
15.4%

11l
12.5m

Core “soft skills” requirements
Has experience working with
computers and computer applications
Has experience writing reports and
preparing other company documents
Has experience applying basic math
concepts to work (i.e. measuring,
calculating etc.)

Understanding of the
characteristics/nature of the work
Seasonal work
Enjoy working with machines and
tools
Have worked 12-14 shift work
Have worked rotational work such as
14 days on/14 days off work
Provide own transportation from work
camp to work site
Able to work safely and think ahead
Are in good physical condition
Comfortable living and working in
remote locations
Have undergone a pre-employment
drug and alcohol screening
Enjoy working outside
Enjoy manual labor
a

One survey respondent accounted for 30 years of experience as a chainsaw bucker.
One respondent had 14 years of education; the remaining twelve indicated twelve years of education.
c
One individual had 30 years experience as a truck driver.
d
Average years experience driving a motor vehicle (Class A license).
e
Of the two individuals with criminal records hired by ROC.
f
One individual reported ten years experience working rotational shifts, the other reported one month.
g
Average number of years owning a vehicle.
h
Average years of working without a safety incident on the job.
j
Average years in workforce.
k
Average years working and living in remote locations.
l
Average years working outside.
m
Average years working in manual labor.
b
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Scoring the Legacy Knowledge Survey (control group). As noted in chapter
three, scoring the Legacy Knowledge Survey was a two-part process. During the first
part of the scoring process, each category response was coded yes for a positive
indication, which was given a score of 1; and the absence of a yes check was considered a
negative or neutral indication, which was given a score of 0. For each “yes” response,
the number of years of experience, or partial years of experience was also recorded. Part
two of the scoring process was to tally up the numbers for each category and multiply by
the corresponding weights assigned to each category. Once the tally for each category
was adjusted for the given weight of the category, the numbers were again tallied and
then divided by a positive factor of five representing the five categories to determine the
overall legacy knowledge score of those individuals in the control group.
The aggregate scores for each of the five areas of the legacy knowledge survey
were also measured against a three-part scale designed to reflect the overall degree of
legacy knowledge for the control group within each category. (See Table 9 on page 165.)
Individuals who scored in the top 20% for that category were considered to possess a
high degree of legacy knowledge relative to that category. Individuals who scored from
41% to 80% were considered to possess a moderate degree of legacy knowledge for that
category. Individuals who scored 40% or below were considered to possess a low degree
of legacy knowledge relative to that category.
With respect to their experience in occupations or jobs within the oil and gas
industry (category one), one individual scored in the moderate range, ten scored in the
low range, and only two individuals possessed a high degree of legacy knowledge. It
should be noted, however, that one individual in the control group had thirty years
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Table 9
Legacy knowledge scores (both raw scores and adjusted scores) for control group by survey category (N = 13)
Legacy knowledge
category

Raw score

Mean
of raw
score

SD

Occupations/jobs held
within oil and gas
industryb
High (>80%) n=2
Moderate
(> 41% to 80%) n=1
Low (<40%)
n=10
Minimum education
requirementsc
High (>80%) n=0
Moderate
(> 41% to 80%) n=13
Low (<40%)
n=0
Core industry
competencies/certification
requirementsd
High (>80%) n=4
Moderate
(> 41% to 80%) n=2
Low (<40%)
n=7
Core “soft skills”
requirementse
High (>80%) n=3
Moderate
(> 41% to 80%) n=5
Low (<40%)
n=5
Understanding of the
characteristics/nature of
the workf
High (>80%) n=1
Moderate
(> 41% to 80%) n=7
Low (<40%) n=5

45.5

3.5

8.27

39.34
4

19.67
4

2.16

CV

Adjusted
scoreª

Mean of
adjusted
score

SD

CV

2.36

91

7

16.55

2.36

11.33
N/A

0.81
N/A

78.68
8

39.34
8

22.66
N/A

0.576
N/A

.216

0.432

2

4.32

0.432

0.864

2

176

13.53

1.008

0.074

176

13.53

1.008

0.074

0
176

0
13.53

0
1.008

N/A
0.074

0
176

0
13.53

0
1.008

N/A
0.074

0

0

0

N/A

0

0

0

N/A

1146

88.15

69.62

0.78

4584

352.61

296.07

0.78

711
215

177.75
107.5

33.81
27.5

0.19
0.25

2844
908

769
218.76

132.98
114

0.19
0.25

220

31.42

14.84

0.47

880

125.71

59.36

0.47

155

11.92

12.42

1.04

155

11.92

12.42

1.04

88
64

29.34
12.8

11.81
4.96

0.402
0.3

88
64

29.34
12.8

11.81
4.96

0.40
0.38

3

1.44

1.2

0.83

3

1.44

1.2

0.83

1343.45

103.34

82.03

0.66

5393.8

414.90

276.64

0.66

354
782

354
111.71

0
11.58

N/A
0.104

1416
3128

1416
446.85

0
46.32

N/A
0.10

207.45

41.49

28.61

0.68

829.8

165.96

114.44

0.63

ª Formulas for determining both raw and adjusted scores and rationales for determining formulas are found on pages 116-118.
b

Adjusted by a factor of positive two.
Adjusted by a factor of positive one.
d
Adjusted by a factor of positive four.
e
Adjusted by a factor of positive one.
f
Adjusted by a factor of positive four.
c
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experience as a chainsaw bucker and so the mean for this category is usually high, which
is to say that the data is skewed.
With respect to minimum education requirements (category two), one individual
scored in the moderate range, which reflected the fact that they all possessed a high
school diploma or G.E.D. equivalent. A few individuals possessed some additional skill
specific training (i.e. training for power tools of chainsaws), and one individual reported
some college, but the amount of additional education and training beyond high school
was insignificant in terms of educational impact both on the few individuals who
participated in that training and the overall score for the control group.
With respect to core industry requirements (category three), four individuals
scored in the high range, two scored in the moderate range, and seven individuals (more
than half the control group) possessed a low degree of legacy knowledge with respect to
core industry requirements.
With respect to core soft skills requirements (category four), the range of scores
was more evenly distributed. Three individuals scored in the high range, five scored in
the moderate range, and five individuals (more than half the control group) possessed a
low degree of legacy knowledge with respect to core industry requirements.
Finally, with respect to understanding the nature of the work (category five),
seven individuals scored in the moderate range, and five scored in the low range. Only
one individual possessed a high degree of legacy knowledge.
A review of the adjusted legacy knowledge scores for each category by
individuals (see Table 10 on page 167) indicates that those individuals who possessed a
higher degree of legacy knowledge with respect to “core industry competencies” also
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possessed a higher degree of legacy knowledge with respect to “understanding the nature
of the work.” Not coincidentally, the panel of experts who participated in the
development of both the survey and the scoring process felt that higher scores in these
two categories indicated a greater likelihood of success in the oil and gas industry.
Table 10
Legacy knowledge scores for control group by individual records (unadjusted and adjusted)a
Legacy knowledge categories

Individual
record

ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

Legacy knowledge
score

Occupations/
jobs held
within oil
and gas
industry

Minimum
education
requirements

Core industry
competencies/
certification
requirements

Core “soft
skills”
requirements

Understanding
nature
of work

Overall
legacy
knowledge
score
(unadjusted)

0
0
0
16.68
0
2.16
0
2.16
8
0
62
0
0

13
13
13
15
16
13
13
13
15
13
13
13
13

156
112
164
644
72
224
28
124
540
708
928
320
564

11
0
13
11
20
0
0
22
0
17
46
12
3

70
108
81
111
103
23.45
25
104
105
112
354
139
8

250
233
271
797.68
211
262.61
66
265.16
668
850
1403
484
588

a

Each individual in the control group was assigned a unique control number to preserve anonymity.
To determine the overall legacy knowledge score for each individual the combined total of all five
categories was divided by a positive factor of 5 (see page 118).

b

Only four individuals possessed any kind of actual work experience within the
industry (category one), but for two of these individuals, the amount of experience was
less than a month (it is worth noting that the overall legacy knowledge scores for these
two individuals is relatively low, compared with the mean). The two individuals who
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Overall
legacy
knowledge
score
(adjusted)b

50
46.6
54.2
159.53
42.2
52.52
13.2
53.032
133.6
170
280.6
96.8
117.6

possessed extensive work experience (a score of 16.68 and a score of 62) also scored very
high in terms of core industry competencies (a score of 644 and a score of 928),
understanding the nature of the work a score of 111 and a score of 354), and the overall
legacy knowledge score (a score of 159.53 and a score of 280.6). All of these scores
were ranked in the top four in all categories.
Finally, the scores for soft skills requirement and minimum education
requirements (categories two and four) are generally in the low to moderate range, which
is an indication both of the low weight given these categories by the panel of industry
experts and also the fact that the individuals in the control group possessed very little
formal education or training beyond high school.
Only three individuals possessed an overall high degree of legacy knowledge.
Three individuals possessed a moderate degree of legacy knowledge. The remaining
seven possessed a low degree of legacy knowledge. (See Table 11 below.)
Table 11
Adjusted legacy knowledge scores for control group (Mean, SD, and CV)
Count (n)

Sum of all legacy
knowledge scores

Mean of legacy
knowledge score

SD

13

1269.89
610.13

97.68
203.37

70.83
54.77

0.72
0.26

348

116

15.06

0.12

311.74

44.53

13.36

0.30

n=3
High (>80%)
n=3
Moderate
(> 41% to 80%)
n=7
Low (<40%)
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CV

Results of the New Hire Data Sheet responses (control group). The responses
from the New Hire Data Sheet (see Table 12 below) were used to determine a
quantitative attrition rate score (v1 or v2), a raw safety incident score (s1) and an adjusted
safety incident score (s1), and a quantitative work ethic score (w1+w2) for each individual.
Table 12
New Hire Data Sheet responses for the control group by individual records (unadjusted and adjusted)
Variable categories (quantitative)
Employ.
Status
Y
/
N

Individ.
record

ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

N
Y
Y
N
Y
N
Y
Y
Y
Y
N
Y
N

Quant.
v score&

2
7
7
3
7
5
7
7
7
7
5
7
3

Safety incidents
# of safety
incidents

0
0
0
0
0
0
1
1
0
0
0
0
1

Raw
safety
incident
score
(s1)

Mitigating
factors
adjustment

0
0
0
0
0
0
3
3
0
0
0
0
3

0
0
0
0
0
0
1b
1c
0
0
0
0
1d

Work ethic
Safety
incident
score (y1)a

3
3
3
3
3
3
-4
-4
3
3
3
3
-4

# of
times
tardy

(w1)e

# of
times
absent

(w2)f

w2)

0
0
0
2g
1g
0
0
0
0
0
0
0
0

1
1
1
-2
-1
1
1
1
1
1
1
1
1

1
0
1
2
1
1
1
0
0
0
0
0
0

-2h
2
-2j
-4k
-2l
-2m
-2n
2
2
2
2
2
2

&

v1 = the individual is still working in the gas industry, which is coded as yes and given a score of 1 for
being employed and an additional 1+ for every month of employment (or part of a month). v2 = the
individual is no longer working in the gas industry after six months, which is coded as no and given a score
of -1 plus an additional 1+ for each month (or part of a month) of employment up to termination with a
lowest possible score of 0 since being employed for even one day counts as one month.
a

To determine the safety incident score (y1) for each individual, the number of safety incidents was
multiplied by a factor of 3, adjusted for any mitigating circumstances (-1 for positive circumstances, +1 for
negative circumstances) and then the total was multiplied by a negative factor one 1. See pages 120-123
for a complete explanation.
b
Individual hurt his back lifting pipe, indicating unsafe work practices warranting an additional negative
factor score of +1.
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Quantitative
work ethic
score (w1 +

-1
3
-1
-6
-3
-1
-1
3
3
3
3
3
3

c

Individual got an object in his eye while working when he should have been wearing safety goggles,
indicating unsafe work practices warranting an additional negative factor score of +1.
d
Individual indicated that a “deer hit his car” while he was driving on the work site; however the amount of
damage indicated excessive speed on the work site, which was a violation of safety policies and thus
warranted an additional negative factor score of +1.
e
See page 107 for an explanation of the scoring formula.
f
See page 107 for an explanation of the scoring formula.
g
The reason given for being late to work was oversleeping.
h
The reason given for the absence was he used a sick day.
j
The reason given for the absence was he used a personal day.
k
The reason given for the absence was he had to go to court, but he did not call to let the employer know.
l
The reason given for the absence was he took his girlfriend to the doctor.
m
The reason given for the absence was he went to jail for DUI violations.
n
The reason given for the absence was he stayed home with a sick child.

Of the original thirteen individuals in the control group, four were no longer
working for ROC at the six-month point and a fifth was terminated after six months (this
fifth individual was terminated because he was in jail serving a sentence for a DUI). The
attrition rate scores for these individuals are thus by definition low compared to the
scores for those individuals who remained employed by ROC. It is worth noting that the
overall attrition rate for the control group was 38.5%.
Three of the thirteen individuals were guilty of safety violations and so earned a
negative safety incident score. Six of the thirteen individuals were absent on at least one
occasion (46% of the control group) and two of these were also late on at least one
occasion. The corresponding quantitative work ethic scores for these individuals were in
the negative, two were late on at least one occasion and absent on at least one occasion.
No individual possessed a negative score in all three categories (safety, number of times
tardy, and number of times absent). Indeed, of the three individuals who committed
safety violations, only one recorded an absence, and this was to stay home with a sick
child.
Table 13 (page 171) provides a summary of the distribution of the adjusted
variable scores.
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Table 13
The Distribution of the New Hire Data Sheet adjusted variable scoresa by category for the control
group (%, Sum, Mean, SD, and CV) with N=13
Category

Number of
responses

Percentage
measured
against number
of individuals
in control group

Sum of
scores

M

SD

CV

8

61.5%

56

7

0

NaN

5

38.5%

18

3.6

1.2

0.33

13

100%

74

5.69

1.81

0.31

3

23.1%

-12

-4

0

NaN

13

100%

18

1.38

2.95

2.13

2

15.4%

-3

-1.5

0.5

-0.33

13

100%

8

0.61

0.92

1.5

6

46%

-14

-2.33

0.74

-0.31

13

100%

4

0.30

2.19

7.3

Aggregate quantitative
work ethic scores
(w1)+ (w2) for those
who were tardy or
absent or both

6

46%

-14

-2.33

0.74

-0.31

Aggregate quantitative
work ethic scores
(w1)+ (w2)

13

100%

8

0.61

2.86

4.66

Attrition
Quantitative attrition
scores for those still
employed
(v1 )
Quantitative attrition
scores for those no
longer employed (v2)
Total

Safety incidents
Safety incident (s1)
scores for individuals
involved in safety
incidents
Aggregate safety
incident scores

Work ethic
(quantitative)
(w1) scores for
individuals who were
tardy
Aggregate
(w1) scores
(w2) scores individuals
who were absent
Aggregate
(w2) scores

a

Using adjusted scores from Table 11.
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Table 14 (see page 173) provides a summary of mitigating factors (i.e.
explanations) for safety incidents, tardies, and absences measured against the quantitative
scores for each variable. However, there are no discernable, quantifiable patterns or
correlations between the types of explanations offered and the quantitative scores
themselves. The individual who reported that he hurt his back lifting pipe (indicating an
unsafe work practice), for example, also had a negative work ethic score because he was
absent one day to stay home with a sick child. But one did not determine the other. The
individual who hit a deer with his car, which because of the speed and recklessness with
which he was driving was a violation of ROC safety policies (see note d for Table 11),
also possessed an exemplary work ethic but later left ROC for a position elsewhere. Of
the two individuals who recorded tardies, one was later terminated for being late (see
Table 26 on page 191); both had exemplary safety records. And of the six individuals
who recorded absences, five had exemplary safety incident records, but three of these
individuals did not remain employed by ROC after six months.
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Table 14
Mitigating factors concerning safety incidents, tardiness and absenteeism among control group as
reported to a supervisor(New Hire Data Sheet)
For individuals reporting this mitigating factor
Mitigating factor

Number of
individuals

Mean
quantitative
attrition score

Mean safety
incident score

Mean quantitative
work ethic score

1

7

-4

-2

Got an object in the eye

1

7

-4

3

A deer hit my car

1

3

-4

3

Tardiness explanation
Oversleeping

2

5

3

-4.5

Absence explanation
Used a sick day

1

2

3

-2

Used a personal day

1

7

3

-2

Went to court (did not
call in)

1

3

3

-6

Took girlfriend to the
doctor

1

7

3

-3

Went to jail for a DUI
conviction

1

5

3

-2

Stayed home with a sick
child

1

7

-4

-2

Safety incident explanation
Hurt back lifting pipe
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Results of the ROC Employee Three-Month and Six-Month Performance
Reviews (control group). The employee performance of each individual in the control
group was assessed by the supervisor of each individual at three and at six months. The
review instrument can be considered for the purposes of this study as a multi-dimensional
summated survey instrument assessing performance in seven categories using the
following Likert scale: 1 = poor; 2 = fair; 3 = satisfactory; 4 = good; 5 = excellent. The
categories assessed were 1) safety performance; 2) job knowledge; 3) work quality; 4)
communication skills; 5) attendance/punctuality; 6) initiative; and 7) dependability.
According to the supervisors who filled out their performance reviews, most
individuals in the control group performed at or above the satisfactory level in all seven
categories at the three-month mark, though very few individuals performed at the
excellent level (see Table 15 on page 175). In the area of safety performance, 30.76% of
the control group was at the satisfactory level, with 69.23% at the good level. In the area
of job, 23.07% of the control group was at the satisfactory level, with 76.92% at the good
level. This percentage of 76.92% represents the largest grouping of individuals in a
single category. Performance for the individuals in the control group in the areas of work
quality and imitative ranged from satisfactory to excellent. Performance scores for
communication skills ranged from fair (7.69%) to satisfactory (46.15% and good
(46.15%).
The two areas with largest variance were attendance/punctuality, which ranged
from poor to excellent (SD = 1.008), and dependability, which ranged from fair to
excellent (SD = 0.69). The two areas with the least variance among scores were job
knowledge (SD = 0.42) and safety performance (SD = 0.46).

174

Table 15
Frequency distribution of ROC Employee 3-Month Performance Review (control group) responses (n=13)
Scale measurement (in % of members of control group)a
Missing
data

1
Poor

2
Fair

3
Satisfactory

4
Good

5
Excellent

Sum

Response
average
(mean)b

Safety performance

0

0

0

30.76

69.23

0

48

3.69

0.46

Job knowledge

0

0

0

23.07

76.92

0

49

3.76

0.42

Work quality

0

0

0

30.76

53.84

15.38

50

3.84

0.66

Communication skills

0

0

7.69

46.15

46.15

0

44

3.38

0.62

Attendance/
punctuality

0

7.69

7.69

23.07

53.84

7.69

45

3.46

1.008

Initiative

0

0

0

30.76

61.53

7.69

49

3.76

0.57

Dependability

0

0

7.69

23.07

61.53

7.69

48

3.69

0.69

Performance
characteristic

a

Assumes a consistent interval between responses given that the rankings were part of an employee
performance review process designed to measure categorical differences in performance.
b
Since the data is assumed to be interval in nature, identifying the mean and the standard deviation
were more appropriate to use than the mode for purposes of analysis. Also, there was no added value
to performing either the Wilcoxon or the Kruskal-Willis tests on the results since the responses are of a
single group.

The mean of the response average by category ranged from a low of 3.38 for
communication skills to a high of 3.84 for work quality. The overall performance mean
for the control group for all seven categories at the three-month point was 3.65.
The performance review scores at the six-month mark demonstrate an overall
improvement (see Table 16 on page 176). 88% of the individuals performed at the good
level or better in all categories except communication skills. It should be noted, however,
that the performance scores at the six-month mark represent only nine individuals; four
individuals were no longer employed. The only area in which performance scores
decreased was in the area of communication skills, and this decrease was insignificant
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SD

(from a mean of 3.38 to a mean of 3.37). The area with the most dramatic improvement
was the area of attendance/punctuality which improved from a mean of 3.46 (the lowest
at the three-month mark) to a mean of 4.22 (the highest at the six month point. In
addition, the SD for the attendance/punctuality category improved from 1.008 (the largest
variance) to 0.42 (the second smallest variance). Of course given that the six-month
performance scores did not include scores for the four individuals who were no longer
employed by ROC, and since one of these individuals (ROC 4) had been terminated for
attendance issues, one would expect an increase in the overall mean of the
attendance/punctuality category.
Table 16
Frequency distribution of ROC Employee 6-Month Performance Review (control group) responses (n=9)
Scale measurement (in % of members of control group)a
Missing
data

1
Poor

2
Fair

3
Satisfactory

4
Good

5
Excellent

Sum

Response
average
(mean)b

Safety performance

0

0

11.11

0

77.78

11.11

35

3.88

0.73

Job knowledge

0

0

0

11.11

88.89

0

35

3.88

0.31

Work quality

0

0

0

11.11

77.78

11.11

36

4.00

0.47

Communication skills

0

0

11.11

11.11

66.67

11.11

34

3.37

0.61

Attendance/
punctuality

0

0

0

0

77.78

22.22

38

4.22

0.41

Initiative

0

0

11.11

0

88.89

0

34

3.77

0.62

Dependability

0

0

0

11.11

77.78

11.11

36

4.00

0.47

Performance
characteristic

a

Assumes a consistent interval between responses given that the rankings were part of an employee
performance review process designed to measure categorical differences in performance.
b
Since the data is assumed to be interval in nature, identifying the mean and the standard deviation
were more appropriate to use than the mode for purposes of analysis. Also, there was no added value
to performing either the Wilcoxon or the Kruskal-Willis tests on the results since the responses are of a
single group.
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SD

In the area of safety performance, 77.78 % of the control group performed at the
good level and 11.11% at the excellent level. In the area of job knowledge, 11.11% of
the control group was at the satisfactory level, with 88.89% at the good level. (It should
be noted here that in one other area, the area of initiative, 88.89% of the individuals also
scored at the good level. This percentage of 88.89% represents the largest grouping of
individuals by percentage in a single category at the six-month mark.)
Performance for individuals in the control group in the areas of work quality,
dependability, and communication skills ranged from satisfactory to excellent.
Performance scores for safety performance ranged from fair (11.11%) to good (77.78% to
excellent (11.11%).
The two areas with largest variance were safety performance (SD = 0.73) and
initiative (SD = 0.62). The two areas with the least variance among scores were job
knowledge (SD = 0.31), which had the least variance at the three-month mark as well,
and attendance/punctuality (SD = 0.41).
The mean of the response average by category ranged from a low of 3.37 for
communication skills (which also had the lowest response average at the three-month
mark) to a high of 4.22 for attendance/punctuality. At the six-month mark, performance
with respect to attendance/punctuality eclipsed performance with respect to either work
quality (average score of 4.0) dependability (average score of 4.0 and job knowledge
(average score of 3.88).
The overall performance mean for the control group for all seven categories at the
six-month point had risen from 3.65 to 3.87. However, the variance between the overall
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means at the three- and six-month marks and the re-ordering of overall rank with respect
to performance means by category is statistically insignificant (see Table 17 below).
Table 17
Comparison of Three-Month and Six-Month Performance Review Means (control group)
For means at three
months
Category

For means at six months

Mean

Rank

Mean

Rank

Safety performance

3.69

3.5

3.88

3.5

Job knowledge

3.76

5.5

3.88

3.5

Work quality

3.84

7

4.00

5.5

Communication skills

3.38

1

3.37

1

Attendance/
punctuality

3.46

2

4.22

7

Initiative

3.76

5.5

3.77

2

Dependability

3.69

3.5

4.00

5.5

Total of seven categories
(n = 7)

3.65

3.87

rs

0.1204*

*According to Zar (1972), the critical value of the Spearman Rank Order Correlation Coefficient (rs) for a
two-tailed test where α = .05 and n = 7 is .786. The critical value of the Spearman Rank Order Correlation
Coefficient (rs) for a two tailed test where is α =.01 and n=7 is .929. For a one-tailed test the corresponding
values are .714 and .893.

Rescoring the Data from the ROC Employee Three-Month and Six-Month
Performance Reviews (control group). The raw data from the ROC Employee ThreeMonth and Six-Month reviews was rescored so that the data would be consistent with
data obtained from the other instruments used to collect information about the control
group. Data with respect to safety performance was used only to validate the quantitative
safety incident score (s1) determined from the ROC New Hire Data Sheet. Data with
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respect to work ethic and attrition (retention) was used to determine both the qualitative
work ethic score (w3) and the qualitative retention score (v3).
There was greater variance among the data regarding safety performance based on
the observations of the supervisors (ROC Employee Performance Review) than there was
based solely on the quantitative number of safety incidents recorded on the New Hire
Data Sheets. However, there was seemingly no relation between either safety
performance or the number of safety incidents relative to whether or not an individual
remained employed with ROC. (See Table 18 below.)
Table 18
Safety performance rating from ROC Employee Performance reviews (control group) by
individual records
Safety performance
review response
rating (question 6)

Individ.
record

Total
Score

Mean

Quantitative
Safety
incident
score (s1)

Comments about
performance at 6-month
point relative to the
3-month point

No longer employed at
6-month point
Remained the same
Significant improvement
No longer employed at
6-month point
Significant improvement
Significant improvement
Significant drop in
performance
Remained the same
Remained the same
Remained the same
No longer employed at
6-month point
Remained the same
No longer employed at
6-month point

at 3
months

at 6
months

ROC1

4

-

4

4

3

ROC2
ROC3
ROC4

4
4
3

4
5
-

8
9
3

4
4.5
3

3
3
3

ROC5
ROC6
ROC7

3
3
3

4
4
2

7
7
5

3.5
3.5
2.5

3
3
-4

ROC8
ROC9
ROC10
ROC11

4
4
4
4

4
4
4
-

8
8
8
4

4
4
4
4

-4
3
3
3

ROC12
ROC13

4
4

4
-

8
4

4
4

3
-4
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Finally, as indicated by Table 19 below, there was no statistically significant
correlation between the safety performance as recorded in the ROC Employee
Performance Reviews and the safety incident score as determined using data from the
ROC New Hire Data Sheet.
Table 19
Comparison of safety performance rating from ROC Employee Performance reviews to
Safety Incident score (s1) by individual records (control group)
Overall safety
performance review score

Quantitative Safety incident
score (s1)

Raw Score

Rank

Raw Score

Rank

ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

4
4
4.5
3
3.5
3.5
2.5
4
4
4
4
4
4

8.5
8.5
13
2
3.5
3.5
1
8.5
8.5
8.5
8.5
8.5
8.5

3
3
3
3
3
3
-4
-4
3
3
3
3
-4

8.5
8.5
8.5
8.5
8.5
8.5
2
2
8.5
8.5
8.5
8.5
2

Totals
(N=13)

3.61a

Individ.
record

1.38

rs

0.1672*

*According to Zar (1972), the critical value of the Spearman Rank Order Correlation Coefficient (rs) for a
two-tailed test where α = .05 and n = 13 is .560. The critical value of the Spearman Rank Order Correlation
Coefficient (rs) for a two-tailed test where is α =.01 and n = 13 is .703. For a one-tailed test the
corresponding numbers are .484 and .648.
a

The mean of 3.61 is a mean of the aggregate of the three-month and six-month safety performance scores
for all of the individuals in the control group (n=13). The mean for the six-month safety performance score
as noted in Tables 15 and 16 is for only those individuals who were still employed at the six-month mark
(n=9).
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The qualitative work ethic score (variable w3) was determined by rescoring
survey items 3, 4, and 7, and then calculating a three-month score, a six-month score, and
then an overall score. (For a complete explanation of the scoring formula, see pages 124126.) The work ethic scores at the three-month mark range from -1 to a positive 1.33.
The work ethic scores at the six-month mark range from -4 to a positive 3.33. (See
Table 20 below.)
Table 20
Qualitative work ethic variable scorea (variable w3) from ROC Employee Performance
reviews (control group) by individual records
Work ethic factors performance review
response ratings (items 3, 4, and 7)b
at 3 months

Individ.
Record
ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

at 6 months

at 3
months

#3

#4

#7

#3

#4

#7

2
4
4
1
3
3
3
4
4
4
5
4
4

5
4
4
3
3
4
3
4
4
4
4
3
4

3
4
5
2
3
3
4
4
4
4
4
4
4

1
4
5
1
4
4
3
4
4
4
1
4
1

1
4
4
1
5
4
4
4
4
4
1
5
1

1
4
5
1
4
4
3
4
4
4
1
4
1

a

Adjusted score

at 6
months
Overall score

0.33
1.00
1.33
-1.00
0.00
0.33
0.33
1.00
1.00
1.00
1.33
0.66
1.00

-4.00
2.00
3.33
-4.00
2.66
2.00
0.66
2.00
2.00
2.00
-4.00
2.66
-4.00

-3.66
3.00
4.66
-5.00
2.66
2.33
1.00
3.00
3.00
3.00
-2.66
3.33
-3.00

For the purposes of this study the responses for each item were rescored using the following scale:
poor=1 fair=2 satisfactory=3, good=4, excellent=5. For a complete explanation of the scoring formula
used see pages 123-124.
b
Item number three addresses attendance/punctuality, number four addresses initiative, which can be
defined as a work ethic trait, and number seven addresses dependability, which is the core of work
ethic as defined by the gas industry. (See pages 123-124.)
c Individuals ROC 1, ROC 4, ROC 11, and ROC 13 either were terminated or quit prior to the sixmonth point so they were given poor ratings for each work ethic factor
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The qualitative retention score (variable v3) was determined by rescoring survey
items 1, 2, and 5, and then calculating a three-month score, a six-month score, and then
an overall score. (For a complete explanation of the scoring formula, see pages 124-126.)
The retention scores at the three-month mark range from 0 to a positive 1.33. The
retention scores at the six-month mark range from -4 to a +2.66. (See Table 21.)
Table 21
Qualitative retention variable scorea (variable v3) from ROC Employee Performance
reviews (control group) by individual records
Retention factors performance review
response ratings (items 1, 2, and 5)b
at 3 months

Individ.
Record
ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

at 6 months

at 3
months

#1

#2

#5

#1

#2

#5

3
3
4
4
4
4
4
4
4
4
4
3
4

4
3
5
3
3
4
4
4
4
4
5
3
4

4
3
4
2
3
3
4
4
4
3
4
3
3

1c
4
4
1
4
4
3
4
4
4
1
4
1

1
4
5
1
4
4
3
4
4
4
1
4
1

1
3
4
1
5
4
2
4
4
4
1
4
1

a

Adjusted score

at 6
months
Overall score

0.66
0.00
1.33
0.00
0.33
0.66
1.00
1.00
1.00
0.66
1.33
0.00
0.66

-4.00
1.33
2.66
-4.00
2.66
2.00
-0.66
2.00
2.00
2.00
-4.00
2.00
-4.00

-3.33
1.33
4.00
-4.00
3.00
2.66
0.33
3.00
3.00
2.66
-2.66
2.00
-3.33

For the purposes of this study the responses for each item were rescored using the following scale:
poor=1 fair=2 satisfactory=3, good=4, excellent=5. For a complete explanation of the scoring formula
used see pages 124-126.
b
Item number one (job knowledge), number two (work quality) and number five (communication
skills) were considered for the purposes of this study as indirect measures of retention in that they are a
reflection of the degree to which an individual is invested in his or her own work. (See pages 124126.)
c Individuals ROC 1, ROC 4, ROC 11, and ROC 13 either were terminated or quit prior to the sixmonth point so they were given poor ratings for each retention factor.
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Table 22 summarizes the means and SD for the qualitative work ethic and
retention scores at the three-month and six-month mark.
Table 22
Comparison of qualitative scores (Sums, Means, and SD) by variable from ROC
Employee Performance reviews (control group)
Qualitative Retention Score
(variable v3)

Qualitative Work Ethic Score
(variable w3)

Frequency

Sum

Mean

SD

Sum

Mean

SD

3-month
score
(n=13)

8.67

0.66

0.45

8.33

0.64

0.61

6-month
score
(n=13)

0.001

0.00008

2.77

3.33

0.25

2.89

6-month
score
(n=9)

14.00

1.55

0.94

19.33

2.14

0.47

Overall
score
(n=13)

8.66

0.66

2.81

11.66

0.89

3.11

Overall
score
(n=9)

22.00

2.44

1.01

26.00

2.88

0.81

The overall mean for the work ethic score at the three-month mark was 0.64
(n=13). The SD was 0.61. At the six-month mark, the mean (n=13) was 0.25, with a SD
of 2.89. However, when calculating the mean for only those nine individuals who were
still employed at ROC, the mean for the work ethic score at the six-month mark was 2.14,
with a SD of 0.47. Similarly, the mean for the overall work ethic score for the entire
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control group was 0.89 (with again a rather substantial SD of 3.11); but the mean of the
overall score for the remaining nine individuals was 2.88 with an SD of 0.81.
The overall mean for the retention score at the three-month mark was 0.66 (n=13).
The SD was 0.45. At the six-month mark, the mean (n=13) was 0.00008. The SD was
2.77. However, when calculating the mean for only those nine individuals who were still
employed at ROC, the mean for the retention score at the six-month mark was 1.55, with
a SD of 0.94. Similarly, the mean for the overall retention score for the entire control
group was 0.66 (with again a rather substantial SD of 2.81); but the mean of the overall
score for the remaining nine individuals was 2.44 with an SD of 1.01.
It should be noted that to determine with some degree of consistency the overall
work ethic score and the overall retention score for all 13 members of the control group,
those individuals who were no longer with ROC at the six-month performance review
mark were given the lowest possible marks in all seven performance areas. Further, since
the six-month scores were given a double weight to indicate the value of expected growth
while being employed, the results were negatively skewed for those who either left ROC
or were terminated. One could say that the six-month score and the overall score for both
qualitative measures for the nine remaining individuals are a more precise reflection of
those individuals who find success working in the oil and gas industry, at least when
measured by qualitative criterion applied to work ethic and retention. But for purposes
of making valid comparisons between groups, this study is focused on the larger
comparison between the control group, which is defined as all those individuals who
found employment in the gas industry, and the experimental group, which is defined as
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those individuals who went through the training and found employment in the oil and gas
industry.
Results of the S.A.F.E. Observation Checklist (control group). As noted in
Chapter Three, the ROC S.A.F.E. Observation Checklist was adapted by ROC
specifically to address safety in four job categories: drilling, completion, construction,
and production. (See Figure 7. ROC S.A.F.E. Observation Checklist on page 128.) For
the purposes of this study, the S.A.F.E. Observation Checklist was used to gain a more
complete picture of the safety awareness of the individuals in the control group. The
results of the ROC S.A.F.E. Observation Checklist were qualitative in nature and were
not used in determining the Safety Incident Score. However, the results for each
individual were given a quantitative “safety” score number and that number was
compared to the Safety Incident score for that individual. The two numbers for the two
sets of data were then compared in aggregate to see if there was any consistency between
the scores.
The categories addressed in the S.A.F.E. Observation Checklist are as follows: 1)
personal protective equipment (with six safety practices), 2) body position/body
mechanics (with eight safety practices), 3) tools and equipment (with four safety
practices), 4) work conditions and housekeeping (with six safety practices), 5) vehicles
and mobile equipment (with four safety practices), and 6) job specific procedures. As a
group, ROC supervisors noted multiple areas of concern in five of the six categories.
(See Table 23 on pages 186-188.) The only category where nothing was noted was the
category of job specific procedures; however, it should also be noted that the ROC
supervisory staff did not record what those procedures might be, which is to suggest that
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Table 23
Summary of results of S.A.F.E. Observation Checklist for individuals in control groupa
Safety category

Behavior areas
marked as safe for
all individuals

Behavior areas marked as an area of
concern for at least one individuals
ROC #

Personal
protection
equipment

Body position/
body
mechanics

Comments

Area

ROC7 b

-hard hat, eye, face
protection

None

ROC2 c
ROC3 d

-respiratory protection

None

ROC2
ROC7

-protective clothing,
gloves

None

ROC10 e
ROC12 f

-protective clothing,
gloves

Wear protective
vest

ROC1 g

-fall protection

None

ROC2
ROC7

-appropriate working
attire

None

-eyes on path or
work

ROC1
ROC2
ROC7

-clear of line of fire

-actions taken to
protect others

ROC1
ROC2
ROC7

-clear of pinch points,
sharp edges, and hot
surfaces

ROC1

-ascending/descending
stairs, steps, ladders

ROC1
ROC7

Body mechanics when
lifting, reaching,
pulling, pushing,
carrying,

ROC2
ROC7

-appropriate pace

ROC7

-adequate personnel for
the job

-hearing protection

Table 23 continued on next page.
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Table 23 (continued)
Summary of results of S.A.F.E. Observation Checklist for individuals in control groupa
Safety category

Behavior areas
marked as safe for
all individuals

Tools and
equipment

Work
conditions and
housekeeping

-fire and
emergency
equipment

Behavior areas marked as an area of
concern for at least one individuals

Comments

ROC #

Area

ROC1

-proper selection and use
of tools

None

ROC8h

-proper selection and use
of tools

Wear face shield
when grinding

ROC2
ROC7

-equipment de-energized

None

ROC1

-condition of tools

None

ROC1
ROC2
ROC3
ROC7

-location of tools

None

ROC5i

-location of tools

ROC1
ROC2
ROC7

-work area clean; free of
slip or trip hazards

Keep tools picked
up
None

ROC5

-work area clean; free of
slip or trip hazards

Move obstacles
out of work area

ROC6j

-work area clean; free of
slip or trip hazards

Clean up work
area

ROC1

-weather conditions

ROC2

-adequate lighting

ROC1
ROC2
ROC7

-proper permits, lock out,
tag out

ROC1
ROC2

- Signs, barricades,
guards, rails, safety
equipment

Table 23 continued on next page.
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Table 23 (continued)
Summary of results of S.A.F.E. Observation Checklist for individuals in control group.
Safety category

Behavior areas
marked as safe for
all individuals

Behavior areas marked as an area of
concern for at least one individuals

ROC #

Vehicles and
mobile
equipment

Comments

Area

-condition and
maintenance

-all vehicle motion
safety

Job specific
safety
procedures

-use of safety
equipment

ROC1
ROC2
ROC7

-wearing seat belts

None

None

None

None

None

a

To determine the “safety” score number for an individual, the number of safety infractions as noted in the
S.A.F.E. Observation Checklist were tallied and then multiplied by a negative one. (See pages 129-130.)
b
ROC 7 had a safety score number of -12.
c
ROC 2 had a safety score number of -13.
d
ROC 3 had a safety score number of -2.
e
ROC 10 had a safety score number of -1.
f
ROC 12 had a safety score number of -1.
g
ROC 1 had a safety score number of -13.
h
ROC 8 had a safety score number of -1.
i
ROC 5 had a safety score number of -2.
j
ROC 6 had a safety score number of -1.

they did not bother to define safety issues in terms of job specific procedures and opted
instead to focus on general safety issues which would apply to all job categories.
Supervisors noted twelve safety issues of concern among those in the control
group for category 1) personal protective equipment, and for category 4) work conditions
and housekeeping. Supervisors noted ten safety issues of concern among those in the
control group for category 2) body position/body mechanics, and for category 3) tools
188

and equipment. Only one area of concern was noted for category 5) vehicles and mobile
equipment.
Table 24 (below), which compares the safety incident scores of those in the
control group to the number of safety concerns identified by the supervisors and recorded
in the S.A.F.E. Observation Checklist, indicates a slightly inverse relationship (-0.0503)
between the two sets of data. Since the rs score is so close to zero, one can conclude that
Table 24
Spearman Rank Order comparison of tally of safety infractions noted in S.A.F.E.
Observation Checklist to Safety Incident score (s1) by individual records (control group)
Tally of safety in
fractions noted in
S.A.F.E. Observation
checklist
Individ.
record

ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

Totals
(N=13)

Quantitative Safety incident
score (s1)

Quantitative
Safety Score

Rank

Raw Score

Rank

-13
-13
-2
3
-2
-1
-12
-1
3
-1
3
-1
3
-2.61

1.5
1.5
4.5
11.5
4.5
7.5
3
7.5
11.5
7.5
11.5
7.5
11.5

3
3
3
3
3
3
-4
-4
3
3
3
3
-4
1.38

8.5
8.5
8.5
8.5
8.5
8.5
2
2
8.5
8.5
8.5
8.5
2

Spearman Rank
Order Correlation
Coefficient
(rs)

-0.0503*

*According to Zar (1972), the critical value of the Spearman Rank Order Correlation Coefficient (rs) in
determining significance for a two-tailed test where α = .05 and n = 13 is .560. The critical value of the
Spearman Rank Order Correlation Coefficient (rs) for a two-tailed test where is α =.01 and n = 13 is .703.
For a one-tailed test the corresponding numbers are .484 and .648.
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relationship between the two distributions is so loose as to be non-existent. One possible
explanation for this is that the areas marked as areas of concern had not yet become
sufficiently troublesome to be identified as an actual safety incident. This explanation
seems obvious given that ROC intended the S.A.F.E. Observation Checklist to be a tool
to teach safety and to catch safety concerns before they became safety incidents. A
comparison between safety performance as recorded in the Employee Performance
reviews and the number of safety concerns recorded in the S.A.F.E. Observation
Checklist (see Table 25 below) also yielded a slightly inverse relationship (-0.0032).
Table 25
Spearman Rank Order comparison of tally of safety infractions noted in S.A.F.E. Observation
Checklist to safety performance rating from ROC Employee Performance (control group)
Tally of safety in
fractions noted in
S.A.F.E. Observation
checklist
Individ.
record

Overall safety performance
review score

Quantitative
Safety Score

Rank

Raw Score

Rank

ROC1
ROC2
ROC3
ROC4
ROC5
ROC6
ROC7
ROC8
ROC9
ROC10
ROC11
ROC12
ROC13

-13
-13
-2
3
-2
-1
-12
-1
3
-1
3
-1
3

1
2
10
10
4
5.5
3
5.5
10
10
10
10
10

4
4
4.5
3
3.5
3.5
2.5
4
4
4
4
4
4

8.5
8.5
13
2
3.5
3.5
1
8.5
8.5
8.5
8.5
8.5
8.5

Totals
(N=13)

-0.076

1.38
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Spearman Rank Order
Correlation Coefficient
(rs)

-0.0032*

*According to Zar (1972), the critical value of the Spearman Rank Order Correlation Coefficient (rs) to
determine significance for a two-tailed test where α = .05 and n = 13 is .560. The critical value of the
Spearman Rank Order Correlation Coefficient (rs) for a two-tailed test where is α =.01 and n = 13 is .703.
For a one-tailed test the corresponding numbers are .484 and .648.

Again, since the rs score is so close to zero, one can conclude that the relationship
between the two distributions is so loose as to be non-existent.
Results of the ROC employee termination form. The ROC employee
termination form was filled out by the supervisor of an individual upon termination of
that individual. Table 26 (below) summarizes the information for the two individuals
from the control group who were terminated.
Table 26
Summary of results of ROC Termination form (control group) by individual responses
Individual Record

Length of time employed
(in months)

Reason(s) for termination

ROC #4

3.5

-late twice
-no show once/did not call
-going above supervisor with
complaints

ROC #6

6.5

-went to jail for DUI violations

There were no safety concerns with the individual identified as ROC 4. In fact he
was one of only four individuals from the control group (ROC 4, ROC 9, ROC 11, and
ROC 13) who scored positively on all three safety matrices. (It is also interesting to note
that these same four individuals had the four highest legacy knowledge scores, but ROC
11 and ROC 13 left ROC to work for other companies; only ROC 9 remains employed by
ROC.) However, ROC 4 had performed poorly on both the quantitative and qualitative
measures for work ethic and retention. (See Table 11 on page 169 and notes g and k for
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Table 11 on pages 169-170.) His quantitative work ethic score was a -6; his qualitative
work ethic score was a -5. His qualitative retention score was a -4. The reason he gave
for being late to work was oversleeping. In one instance, he was absent because he had to
go to court, but he did not call to let his supervisor know.
The individual identified as ROC 6 had some safety concerns but no safety
incidents. His quantitative work ethic score was a -1; his qualitative work ethic score was
a 2.33. His qualitative retention score was a 2.66. Had it not been for a DUI conviction,
he might have done well in the gas industry.
Results of the ROC employee exit survey. The ROC employee exit survey did
not ask questions pertaining to the three benchmark variables that this study is measuring.
Instead, the survey measured the general level of satisfaction or dissatisfaction of the
individuals with respect to their employment at ROC in four categories: 1) the quality of
work environment; 2) the quality of company; 3) interactions with supervisor; and 4) the
nature of work. The value of the information contained in the exit survey is that it
provides a broader view of the employee’s expectations upon entering the company and
the degree to which those expectations were or were not fulfilled. Only three individuals
from the control group left ROC on a voluntary basis and filled out the survey.
The employees who left ROC had a generally favorable or satisfactory
experience. (See Table 27 on page 193.) The area given the highest rating was the
quality of the company, with an overall mean of 2.89. The quality of the work was given
the second highest categorical rating with an overall mean of 2.78. The mean of the
overall rating given to interactions with supervisors was 2.67. The nature of the work,
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with an overall mean of 2.45, was seen as the area of the greatest dissatisfaction among
those who left voluntarily.
Table 27
Summary of results of ROC Exit Survey (control group) by individual responses (Likert-scaled responses)a
Likert-scale response scoresb
Quality of work
environment
questions

Quality of
company
questions

Interactions
with
supervisors
questions

Nature of work
questions

Overall satisfaction
or dissatisfaction
questions

Indiv.
record

Reason
for
leaving

#3

#10

#12

#4

#5

#8

#6

#7

#9

#11

#13

#16

#18

#19

∑

M

ROC
#1

N/Ac

3

2

3

3

3

3

3

3

3

3

1

3

1.5

1.5

36

2.57

ROC
#11

New jobd

3

3

2

3

2

3

3

2

2

3

2

2

1.5

1.5

33

2.35

ROC
#13

New jobe

3

4

2

3

3

3

3

3

3

3

2

3

3

3

41

2.92

Overall mean by
category

2.78

2.89

2.67

a

2.45

2.23

Questions #14, #15, and #17 were open–ended questions. Question #14 asked respondents to record
what they liked most about their employment at ROC. There were no responses to question #14.
Question #15 asked respondents to record what they liked least about their employment at ROC.
There was only one response to this question: ROC #1 indicated that “the hours worked” were the least
liked aspect. Question #17 asked respondents to identify what if anything could have been done to
keep them at ROC. No one responded.
b
The scale used for questions #3 thru #13 and also #16 of the ROC Exit Survey was a Likert scale of
four alternative answers ranging from an absolute negative to an absolute positive response and were
given corresponding scores ranging from 1 to 4. Questions #18 and #19 were based on three
alternative responses and were scored as follows: 1.5 for No, 3.5 for Yes, and 0 for I Don’t Know.
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The results of the follow-up survey (experimental group). As noted in Chapter
Three, the follow-up survey given to the individuals from the experimental group was a
self-reporting survey that was developed in collaboration with a panel of industry experts.
The survey contained a blend of quantitative and qualitative questions designed to gain
information as to whether or not the pre-employment training delivered through the
MSETC had any impact on three benchmark variables that are the subject of this study:
1) safety incidents; 2) attrition rates; and 3) measurable work ethic attributes (tardiness
and absenteeism) among new hires.
The presentation of the results of the survey includes four sections. The first
section is an in-depth analysis of the internal consistency of the survey. Given the
complex, multi-dimensional nature of the survey, a series of analyses were conducted on
a categorical basis to determine how many subscales the survey contained and how
differing subscales had greater or lesser consistency than the overall instrument. In
addition to using the Cronbach’s Alpha test, the Split-half reliability test and the
Spearman-Brown formula were also used.
The second section presents the quantitative data from the survey both in
aggregate and by select items. The third section presents the qualitative data from the
survey both in aggregate and by select survey items.
The results of analyzing the internal consistency of the follow-up survey
(experimental group). As noted in Table 7 on page 154, the Cronbach's α for the survey
was 0.86, while the split-half correlation was 0.88, and the Spearman-Brown formula was
0.93. These numbers are all more than adequate to suggest that the items of the survey
actually measure what they are purported to measure. According to George and Mallory
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(2003), a Cronbach's α between .90 and .80 is considered excellent. According to Kaplan
and Saccuzzo, using Cronbach’s α “provides the lowest reliability that one can expect”
and that “using the Spearman-Brown prophecy formula increases the estimate of
reliability” (Kaplan & Sacuuzo, 2001). In order to get a better sense of the strengths and
weaknesses of the survey, the researcher assessed the internal consistency of a variety of
groupings of the survey items. (See Table 28 on page 196.)
The first group of questions analyzed consisted of all 27 qualitative questions in
sections one and three. The second group of questions analyzed consisted of all the
quantitative questions from sections one and three (a total of 8 questions). Five
additional subscales of these eight questions were also analyzed. These subscales
included the following: a) a subscale of the quantitative questions from sections one and
three (7 questions) without item 1A (which measured number of months worked in
current position); b) a subscale of the quantitative questions from sections one and three
(6 questions) focusing on work ethic and safety; c) a subscale of the quantitative
questions from sections one and three (4 questions) focusing only on work ethic; d) a
subscale of the quantitative questions from sections one and three (2 questions) focusing
only on safety; and e) a subscale of two questions focusing on retention only.
The third group of questions analyzed consisted of all the questions (a total of 19
qualitative and quantitative) that addressed work ethic in sections one and three. The
fourth group of questions analyzed consisted of all the questions (a total of 19 qualitative
and quantitative) that addressed retention in sections one and three. The fifth group of
questions analyzed consisted of all 5 questions answered only by those respondents who
had worked for more than one company after completing the training program.
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Table 28
Measures of the internal consistency of the follow-up survey instrument given to the experimental
group
Category

(N) of
respondents

All questions main
survey sections one
and three

All
respondents
(N=69)

All qualitative
questions main
survey section one
and three

All
respondents
(N=69)

All quantitative
questions sections
one and three
Subscale of
quantitative
questions
section one
Subscale of
quantitative
questions
section one
Subscale of
quantitative
questions
section one
Subscale of
quantitative
questions
section one
Subscale of
quantitative
questions
section one

All
respondents
(N=69)
All
respondents
(N=69)

All questions
addressing work
ethic sections one
and three

Specific test questions

Cronbach's
α (alpha)

Split-half
(odd/even)
correlation

SpearmanBrown
formula

35 questions

0.86

0.88

0.93

0.85

0.77

0.87

0.46

0.43

0.60

7 quantitative questions –
without number of months worked
at current job (1I, 1S, 1T, 1U, 1V,
1X, 1Y)
6 quantitative questions – work
ethic and safety (1S, 1T, 1U, 1V,
1X, 1Y)

0.70

0.83

0.90

0.73

0.87

0.93

All
respondents
(N=69)

4 quantitative questions – work

0.68

0.87

0.93

All
respondents
(N=69)

2 quantitative questions - safety

0.76

0.81

0.90

All
respondents
(N=69)

2 quantitative questions –

0.07

0.13

0.23

All
respondents
(N=69)

19 questions addressing work
ethic (1, 1H, 1N, 1U, 1V, 1W,
1X, 1Y, 1Z, 1AA, 3, 3A, 3B, 4,
5, 5A, 5B, 6, 7)

0.85

0.83

0.91

All
respondents
(N=69)

(1, 1A, 1B, 1C, 1D, 1E, 1F, 1G,
1H, 1I, 1N, 1P, 1Q, 1R, 1S, 1T,
1TA, 1U, 1V, 1W, 1X, 1Y, 1Z,
1AA, 1BB, 1CC, 3, 3A, 3B, 4, 5,
5A, 5B, 6, 7)
27 questions
(1, 1B, 1C, 1D, 1E, 1F, 1G, 1H, 1I,
1N, 1P, 1Q, 1R, 1TA, 1W, 1Z,
1AA, 1BB, 1CC, 3, 3A, 3B, 4, 5,
5A, 5B, 6, 7)

8 quantitative questions (1A, 1I,
1S, 1T, 1U, 1V, 1X, 1Y)

ethic (1U, 1V, 1X, 1Y)

(1S, 1T)

retention (1A and 1I)
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Table 28 (continued)
Measures of the internal consistency of the follow-up survey instrument given to the experimental
group(raw data)
(N) of
respondents

Specific test questions

Cronbach's
α (alpha)

All questions
addressing
retention sections
one and three

All
respondents
(N=69)

19 questions addressing
retention (1A, 1B, 1C, 1D, 1E,
1F, 1G, 1I, 1P, 1Q, 1R, 1BB,
1CC, 4, 5, 5A, 5B, 6, 7)

0.83

0.84

0.91

Respondents who
worked for more
than one company
since training (all
from first group)

(N=5)

5 questions (1J, 1K, 1L, 1M,

0.90

0.89

0.94

Respondents who
have not worked in
gas industry since
training

(N=9)

13 Questions (2, 2A, 2B, 2C1,
2C2, 2C3, 2C4, 2C5, 2D, 2E, 2F,
2G, 2H)

0.67

0.81

0.89

(N=9)

7 Retention questions (2A, 2B,

0.78

0.98

0.99

0.88

0.89

0.94

Category

Split-half Spearman(odd/even)
Brown
correlation formula

1O)

Subscales
Respondents
who have not
worked in gas
industry since
training
Respondents
who have not
worked in gas
industry since
training

2C1, 2C2, 2C3, 2C4, 2C5, 2D,
2E, 2F)

(N=9)

6 work ethic questions –
performance related (2, 2D,
2E, 2F, 2G, 2H)
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The sixth group of questions analyzed consisted of all 13 questions in section two.
These questions were answered by respondents who had not yet, as of the date of taking
this survey, found employment in the gas industry upon completing the training program.
Two additional subscales of these questions were analyzed. These two subscales
included the following: a) the seven retention questions in section two; and b) the six
work ethic questions in section two.
Groupings with a Cronbach’s α of .80 or higher included: a) all 27 qualitative
questions in sections one and three (.85); b) all work ethic questions in sections one and
three (.85); c) all retention questions in sections one and three (.83); d) the five questions
that addressed those who had worked for more than a single company in the gas industry
(.90); and e) the seven work ethic questions in section two (.88). In addition, the six
retention questions in section two were close behind with a Cronbach’s α of .78. For all
of these groupings, the split-half reliability test and the Spearman-Brown prophecy
formula affirmed the Cronbach’s α results.
Two groupings of test questions initially demonstrated average to poor reliability.
The first of these groupings was the set of eight quantitative questions in sections one and
three. The Cronbach’s α for this grouping was .46. However, upon further analysis it
was clear that these eight questions were measuring three dimensions. The Cronbach’s α
score for four of these separate dimensions ranged from .68 to .76. A fifth dimension, the
two quantitative questions on retention, had a Cronbach’s α of only .07, which suggests
virtually no correlation between these two items. The cause of this anomaly was most
probably the result of the fact that the first question was looking for a positive factor of
retention and the second question was looking for a negative factor of retention.
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The second grouping that demonstrated a slightly a less than optimum Cronbach’s
α was the set of 13 questions in section two. The Cronbach’s α for this grouping was .67.
However, upon further analysis, it was clear that there were two dimensions in this set of
thirteen questions: seven retention questions and six work ethic questions. As noted
above, the Cronbach’s α for the seven retention questions was .78 and the Cronbach’s α
for the six work ethic questions was .88.
The quantitative data from the follow-up survey (experimental group). The
survey contained a total of 35 questions answered by everyone in the experimental group
and an additional 18 questions answered by a subset of the experimental group. Of these
53 questions, 11 were quantitative in nature and 42 were qualitative in nature. The data
tables found on pages 199 thru 239 (Tables 29-51) summarize the quantitative data by
survey items. Data used to determine the quantitative, qualitative and overall variable
scores for the safety incident score measure, the retention score measure, and the work
ethic score measure are noted in both the tables and the discussion where appropriate.
Data not used in determining variable scores was used instead to add insight into
the overall discussion of the results.
Table 29 (pages 200-202) summarizes the quantitative questions of the follow-up
survey for the experimental group by individual records. The data consists of both
unadjusted (raw scores) and adjusted (scores recalculated using the formulas found on
pages 107-110) scores for seven quantitative questions (1A, 1S, 1T, 1U, 1V, 1X, 1Y)
addressing employment status, safety incidents, and work ethic as defined by the number
of times tardy and the number of times absent. The data thus provided was used to
determine the safety incident score (y1) and the quantitative work ethic score (w1 + w2).
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Table 29
Responses to the quantitative questions of the follow-up survey for the experimental group by individual
records (unadjusted and adjusted)
Variable categories (quantitative)
Employ.
Status
Indivd.
record

PEP 1
PEP 2
PEP 3
PEP 4e
PEP 5
PEP 6
PEP 7
PEP 8
PEP 9
PEP 10
PEP 11
PEP 12
PEP 13
PEP 14
PEP 15
PEP 16
PEP 17
PEP 18
PEP 19
PEP 20
PEP 21
PEP 22
PEP 23
PEP 24
PEP 25
PEP 26
PEP 27
PEP 28
PEP 29
PEP 30

Y/
N
(1)

Y
Y
Y
N
Y
Y
Y
N
N
N
Y
Y
Y
Y
Y
N
N
Y
Y
Y
Y
N
Y
N
Y
Y
Y
N
N
Y

Quant.
v score&
(item
1A)

6
7
7
0
6
4
4
0
0
0
5
7
7
6
5
0
0
7
4
7
5
0
7
4
7
7
7
0
0
7

Safety incidents
# of
safety
incidents

(item
1S)

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
2
6
0
0
0

Work ethic

Raw
safety
incident
score
(var. s1)
(item 1T)

Mitigating
factors
adjustmenta
(item 1TA)

Safety
incident
score
(y1)b

0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
3
0
0
6
18
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
2
12
0
0
0

3
3
3
0
3
3
3
0
0
0
3
3
-4
3
3
0
0
3
3
3
3
0
-4
3
3
-8
-30
0
0
3
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# of
times
tardy
(item
y)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

(w1)c

1
1
1
0
1
1
1
0
0
0
1
1
1
1
1
0
0
1
1
1
1
0
1
1
1
-1
1
0
0
1

# of
times
absent
(item
v)

(w2)d

0
0
0
0
0
0
2
0
0
0
0
0
2
0
0
0
0
1
4
0
0
0
0
0
2
4
0
0
0
0

2
2
2
0
2
2
-4
0
0
0
2
2
-4
2
2
0
0
-2
-8
2
2
0
2
2
-2
-8
2
0
0
2

Quantitative
work ethic
score (w1 +

w2)

3
3
3
0
3
3
-3
0
0
0
3
3
-3
3
3
0
0
-1
-7
3
3
0
3
3
-1
-9
3
0
0
3

PEP 31
PEP 32
PEP 33
PEP 34
PEP 35
PEP 36
PEP 37
PEP 38
PEP 39
PEP 40
PEP 41
PEP 42
PEP 43
PEP 44
PEP 45
PEP 46
PEP 47
PEP 48
PEP 49
PEP 50
PEP 51
PEP 52
PEP 53
PEP 54
PEP 55
PEP 56
PEP 57
PEP 58
PEP 59
PEP 60
PEP 61
PEP 62
PEP 63
PEP 64
PEP 65
PEP 66
PEP 67
PEP 68
PEP 69

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

5
7
7
7
7
7
7
6
7
7
7
7
7
7
7
6
7
4
7
4
5
4
7
4
5
6
6
7
7
7
7
6
7
7
5
4
7
6
6

2
0
0
0
1
0
0
2
1
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

6
0
0
0
3
0
0
6
3
0
0
0
0
0
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0

2
0
0
0
2
0
0
2
1
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

-8
3
3
3
-5
3
3
-8
-4
3
3
3
3
3
-10
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
-4
3
3
3
3
3

2
0
0
0
0
0
0
1
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

-2
1
1
1
1
1
1
-1
-1
1
1
1
1
1
1
-1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-1
1
1
1
1
1

0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0

2
2
2
2
-2
2
2
2
2
2
2
2
2
2
2
-2
2
2
2
2
2
2
2
2
2
2
2
2
-2
2
2
2
2
-2
2
2
2
2
2

&

v1 = the individual is still working in the gas industry, which is coded as yes and given a score of 1 for
being employed and an additional 1+ for every month of employment (or part of a month). v2 = the
individual is no longer working in the gas industry after six months, which is coded as no and given a score
of -1 plus an additional 1+ for each month (or part of a month) of employment up to termination with a
lowest possible score of 0 since being employed for even one day counts as one month.
a

For the experimental group, mitigating factors were determined by how a respondent answered whether a
safety incident was considered reportable (add +1for negative circumstances) or non-reportable (add -1 for
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0
3
3
3
-1
3
3
1
1
3
3
3
3
3
3
-3
3
3
3
3
3
3
3
3
3
3
3
3
-1
3
3
3
3
-3
3
3
3
3
3

positive circumstance). If a respondent committed multiple safety incidents, a mitigating factor was
determined for each incident and the total for all incidents was entered as the mitigating factor score.
b
To determine the safety incident score (y1) for each individual, the number of safety incidents was
multiplied by a factor of 3, adjusted for any mitigating circumstances (see note above) and then the total
was multiplied by a negative factor one 1. This same formula was used to calculate the safety score for
those in the control group. See page 120 for a complete explanation.
c
See page 109 - w1 = number of times tardy multiplied by a negative factor of 1 to indicate the negative
value of tardiness relative to the issue of absenteeism and to the definition of a good work ethic as defined
by the industry.
d
w2 = number of days absent multiplied by a negative factor of 2 to indicate the negative value of
absenteeism relative to the issue of tardiness and to the definition of a good work ethic as defined by the
industry.
e
Since the individual represented by the following records PEP4, PEP8, PEP9, PEP10, PEP16, PEP17,
PEP22, PEP28, PEP29 did not find work in the gas industry, they could not be given either positive or
negative tardy and absenteeism scores; to maintain consistency with the scores for the remaining
individuals in the experimental group, these nine individuals were each given a quantitative work ethic
score of zero.

It is important to note that ten individuals graduating from the training program
did not find employment in the gas industry (see note e to Table 29 above). This fact is
significant when comparing the results of the experimental group to the results of the
control group. Since every member of the control group was, by definition, employed in
the gas industry, the results of any comparison between the control group and the whole
experimental group (which would include those who found employment in the gas
industry and those who did not find employment in the gas industry) would be skewed in
the direction of the control group. To maintain consistency (comparing apples to apples)
in the comparative analysis of the results of the two groups, only the aggregate of those
members of the experimental group who found employment in the gas industry (N=60)
was compared to the aggregate of the control group (N=13).
Table 30 (pages 204-205) provides a breakdown of the quantitative data from
Table 29 and includes percentages of individuals by category as well as Means, Standard
Deviations, and Covariance within categories. In the attrition category, the average
quantitative attrition rate score for those employed in the gas industry was 6.15, while the
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average rate for the entire experimental group was 5.34. The average attrition rate score
for the nine individuals who did not find employment in the gas industry was zero; one
individual (PEP 24) worked in the industry for three months before leaving and so had an
attrition rate score of 4. (See page 108 for the formula for determining the quantitative
retention rate score.)
One could argue that giving individuals who were never employed in the gas
industry a zero for an attrition rate score with respect to how long they worked in the
industry provides a skewed picture of the actual attrition rate. (The actual attrition rate
for those individuals from the experimental group who found employment in the gas
industry (N=60) is 1.67%; it is not 14.5% (N=69), which would be the percentage if one
were to include individuals who had never been employed in the gas industry in the
calculation). But the attrition rate score for an individual is not the same thing as the
attrition rate for the group. The longer an individual was employed by the gas industry,
the higher the quantitative attrition rate score; the lowest score possible was a zero.
Moreover, the overall attrition rate score contains both quantitative and qualitative
indices and was meant to measure the likelihood that an individual would remain
employed in the gas industry.

It is worth noting, however; that the actual attrition rate

for the control group (see Table 13 on page 171) was 38.5% (again, compared to the
actual rate of 1.67% for the experimental group).
Ten individuals were involved in safety incidents while employed in the gas
industry, which is 14.5% of all of the individuals in the experimental group (N=69) but
which is actually 16.67% (10 out of 60) when you define N as only those individuals
from the experimental group who found employment in the gas industry (N=60). As one
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Table 30
Quantitative adjusted variable category scoresa for experimental group (%, Sum, Mean, SD, and
CV) with N=69
Category

Number of
responses

Percentage
measured against
number of
individuals in
experimental group

Sum of
scores

M

SD

CV

60

86.95%

369

6.15

1.12

0.182

10

14.5%

4

0.4

1.2

3.0

69

100%

369

5.34

2.32

0.43

10

14.5% b

-85

-8.5

7.47

-0.87

60

86.95%b

65

1.08

5.26

4.85

69

100%

65

0.94

4.91

5.21

6

8.69% c

-7

-1.16

0.37

-0.37

60

86.95%c

47

0.78

0.66

0.84

69

100%

47

0.68

0.67

0.98

10

14.5% d

-36

-3.6

2.45

-0.69

Attrition
Quantitative attrition
scores for those still
employed
(v1 )
Quantitative attrition
scores for those no
longer employed (v2)
Total

Safety incidents
Safety incident (s1)
scores for individuals
involved in safety
incidents
Aggregate safety
incident scores
(only those employed
in gas industry)
Aggregate safety
incident scores
(all)

Work ethic
(quantitative)
(w1) scores for
individuals who were
tardy
Aggregate
(w1) scores
(only those employed
in gas industry)
Aggregate
(w1) scores
(all)
(w2) scores
individuals who were
absent
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Aggregate
(w2) scores
(only those employed
in gas industry)

60

86.95%d

64

1.06

2.29

2.15

Aggregate
(w2) scores
(all)
Aggregate
quantitative work
ethic scores
(w1)+ (w2)
(only those with
either tardies or
absences or both)
Aggregate
quantitative work
ethic scores
(w1)+ (w2)
(only those employed
in gas industry)

69

100%

64

0.92

2.16

2.33

13

18.8% e

-30

-2.30

2.81

-1.21

60

86.95%

111

1.85

2.55

1.35

Aggregate
quantitative work
ethic scores
(w1)+ (w2)
(all)

69

100%

111

1.60

2.45

1.52

a

Using adjusted scores from Table 29.
When you define N as only those individuals from the experimental group who found employment in the
gas industry (N=60), then the actual percentage of those involved in a safety incident was 16.67% and
83.24% for those who had not been involved in a safety incident.
c
When you define N as only those individuals from the experimental group who found employment in the
gas industry (N=60), then the actual percentage of those who had been late to work was 14.5% and 85.5%
for those who had not been late to work.
d
When you define N as only those individuals from the experimental group who found employment in the
gas industry (N=60), then the actual percentage of those who had been absent from work was 16.67% and
83.24% for those who had not been absent from work.
e
When you define N as only those individuals from the experimental group who found employment in the
gas industry (N=60), then the actual percentage of those who had been either late to work or absent or both
was 21.67%.
b

would expect, there is an inverse relationship in safety incident scores between those
individuals (N=10) who had been involved in safety incidents (-0.87) and the aggregate
safety incident scores (4.85) of those employed in the gas industry (N=60), most of
whom (85.5%) had not been involved in a safety incident. It is also worth noting here
that the actual number of individuals from the control group who were involved in safety
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incidents (see Table 13 on page 171) was 23.1% (again, compared to the actual rate of
16.67% for the experimental group).
Six individuals were cited for being tardy while employed in the gas industry,
which is 8.69% of all of the individuals in the experimental group (N=69) but which is
actually 10% (6 out of 60) when you define N as only those individuals from the
experimental group who found employment in the gas industry (N=60). Again, as one
would expect, there is an inverse relationship in quantitative work ethic scores between
those individuals (N=6) who had been late to work (-0.37) and the aggregate tardiness
scores (0.84) of those employed in the gas industry (N=60), most of whom (85.5%) had
not been involved in a safety incident. It is worth noting here that the actual number of
individuals from the control group who were cited for being tardy while employed in the
gas industry (see Table 13 on page 171) was 15.4% (again, compared to the actual rate of
10% for the experimental group).
Ten individuals were cited for being absent from work while employed in the gas
industry, which is 14.5% of all of the individuals in the experimental group (N=69) but
which is actually 16.67% (10 out of 60) when you define N as only those individuals
from the experimental group who found employment in the gas industry (N=60). Again,
as one would expect, there is an inverse relationship in quantitative work ethic scores
between those individuals (N=6) who had been late to work (-0.69) and the aggregate
absenteeism scores (2.15) of those employed in the gas industry (N=60), most of whom
(82.34%) had not been absent from work. It is worth noting here that the actual number
of individuals from the control group who were cited for being absent from work while

206

employed in the gas industry (see Table 13 on page 171) was 46% (again, compared to
the actual rate of 16.67% for the experimental group).
Finally, thirteen individuals were cited for being either late for work or absent
from work or both while employed in the gas industry, which is 18.8% of all of the
individuals in the experimental group (N=69) but which is actually 21.67% (13 out of 60)
when you define N as only those individuals from the experimental group who found
employment in the gas industry (N=60). Again, as one would expect, there is an inverse
relationship in quantitative work ethic scores between those individuals (N=6) who had
been late to work (-1.21) and the overall aggregate work ethic scores (1.35) of those
employed in the gas industry (N=60), most of whom (78.33%) had not been absent from
work. It is worth noting here that the actual number of individuals from the control group
who were cited for being absent from work while employed in the gas industry (see Table
13 on page 171) was 46% (again, compared to the actual rate of 21.67% for the
experimental group).
For a complete comparative analysis of the results of the control group and those
of the experimental group see pages 248-266.
Table 31 (see pages 208-209) provides a summary of the distribution of the
mitigating factor scores for tardies and absences (survey items 1W and 1Z) for those in
the experimental group. Only individuals who had actually been late to work or absent
altogether were given a mitigating factor score for work ethic.
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Table 31
Distribution of mitigating factor scoresa for tardies and absences for those in the experimental group
(%, Sum, Mean, SD, and CV) with N=69
Work ethic category

Number
of
responses

Percentage measured against
number of individuals in
experimental group

Sum
of
scores

M

SD

CV

Mitigating factor scores
for those with at least one
recorded tardy

6

8.7%

-11

-1.83

0.37

-0.20

Mitigating factor scores
for those still employed in
the gas industry

59

85.5%

-11

-0.18

0.56

-3.04

Mitigating factor scores
for those no longer
employed in the gas
industry

10

14.5%

0

0

0

NaN

Aggregate mitigating
factor scores

69

100%

-11

-0.16

0.53

-3.32

Mitigating factor scores
for those with at least one
recorded absence

10

14.5%

-42

-4.2

1.07

-0.25

Mitigating factor scores
for those still employed in
the gas industry

59

85.5%

-42

-0.71

1.63

-2.3

Mitigating factor scores
for those no longer
employed in the gas
industry

10

14.5%

0

0

0

NaN

Aggregate mitigating
factor scores

69

100%

-42

-0.60

1.53

-2.52

13

18.8%

-53

1.77

-0.43

Tardiness (item 1Z)b

Absences (item 1W)b

Tardiness and
Absences
Mitigating factor scores
for individuals with at
least one recorded tardy
or absence

208

-4.07

Mitigating factor scores
for individuals no longer
employed in the gas
industry

10

14.5%

0

0

0

NaN

Mitigating factor scores
for individuals still
employed in the gas
industry
Mitigating factor scores in
aggregate

59

85.5%

-53

-0.89

1.88

-2.09

69

100%

-53

-0.76

1.77

-2.30

a

These scores were not integrated into the overall quantitative work ethic score (w3 ) and were used
instead to bring additional insight into the overall discussion. The mitigating factor score for each work
ethic category represents factors that might directly or indirectly contribute to whether or not an
individual hired to work in the gas industry possessed the kind of work ethic as defined by the industry
that individuals working in the industry would need to be successful. To determine the mitigating
factor score for tardiness, responses to survey item 1Z were multiplied by a negative factor of 1. To
determine the mitigating factor score for absence the responses to survey item 1W were multiplied by a
negative factor of 2.
b
Using data from Appendix B: Raw Data Follow-up Survey: Sections One and Three: All Qualitative
Responses (page 324).

Unlike the mitigating factors for the control group (see Table 14 on page 173), the
mitigating factors for the experimental group were identified only in broad categorical
terms (see Table 32 on pages 209- 210) which precluded any detailed explanations that
could define the context of a particular instance. Table 32 examined responses from
survey items 1TA, 1W, and 1Z.
Table 32
Mitigating factors concerning safety incidents, tardiness and absenteeism among experimental
group as reported in the follow-up survey(items 1TA, 1W, and 1Z)
For individuals reporting this mitigating factor
Mitigating factor

Number of
individuals

Mean
quantitative
attrition score

Mean safety
incident score

Mean quantitative
work ethic score

2

7

-13

3

Safety incident explanation
(survey item 1TA)
Reportable incident
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Non-reportable incident

7

6.57

-8

-1.14

All

9

6.67

-9.12

-0.23

1
5
0
6

5
6.6
0
6.334

-8
-4.2
0
-4.83

0
-3.2
0
-2.67

Sick day

4

6

-0.25

-5

Personal day

5

6.4

-2

-1.8

Vacation day

1

7

-4

-3

Other

0

0

0

0

All a

9

6.22

-1.778

-3.45

Tardiness explanation
(survey item 1Z)
No warning given
Verbal warning given
Written warning given
All
Absence explanation
(survey item 1W)

a

One individual (PEP 25) recorded multiple excuses for absences.

Of the nine safety incidents recorded for individuals in the experimental group,
only two were reportable. A reportable incident is generally defined as one that requires
a company to notify their insurance carrier and so has financial repercussions. What is
interesting to note, however, is that the two individuals involved in a reportable safety
incident are still employed by the companies where the incident occurred.
Of the six individuals who were late for work, five were given verbal warnings
and one received no warning at all. There were no written warnings given.
Finally, the majority of the absences were due to personal days (5) or sick days
(4). Only one individual took a single vacation day.
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The qualitative data from the follow-up survey (experimental group). As
already noted, the survey contained a total of 35 questions answered by everyone in the
experimental group and an additional 18 questions answered by a subset of the
experimental group. Of these 53 questions, 11 were quantitative in nature and 42 were
qualitative in nature.
The data tables below summarize the qualitative data by survey items. Data used
to determine the quantitative, qualitative and overall variable scores for the safety
incident score measure, the retention score measure, and the work ethic score measure are
noted in both the tables and the discussion where appropriate. Data not used in
determining variable scores was used instead to add insight into the overall discussion of
the results.
Tables 33-36 provide employment data for the 60 members of the experimental
group who found employment in the gas industry. Table 33 (below) provides an
aggregate summary of the occupations/jobs (survey item, 1D) secured by these 60
Table 33
Breakdown of occupation types for members of the experimental group
working in the gas industry in the Marcellus Shale region (N=60)
Occupation

Number of individuals

Laborer/Equipment operator/
Floorhand/Roughneck

30

Technician

18

Driver

7

Office staff

4

Other

1
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individuals regardless of industry sector. A total of 30 individuals were employed as
roughnecks and general laborers, 18 as technicians, 7 as drivers, and 4 as office staff.
Given the fact that the training program was designed to prepare individuals for entry
level positions as roustabouts, roughnecks and general laborers, one might have expected
the number employed as roustabouts, roughnecks and laborers to be higher and the
number employed as technicians to be somewhat lower. However, the definition of what
a technician is or does varies significantly from company to company and may simply be
an alternate label for a general laborer.
Table 34 (see page 213) provides a breakdown of these jobs by industry sector
and occupation type (survey items 1C and 1D). 52 of the 60 occupations/jobs secured by
the individuals from the experimental group were in the Technical Support Services
sector of the gas industry. These service jobs were mostly in the General Service (24)
and Drilling Service (13) sectors. The remaining service sector jobs were in Pipeline
Services (1), Transport Services (1), Water Services (6), and Waste Services (7). There
were six jobs in the Energy sector.
An overview of the types of occupations indicates that of the 30 individuals
working as a roustabouts, roughneck or general laborer, 15 were in the General Services
sector and another twelve were in the Drilling Service sector. The hiring of technicians
from the experimental group was split fairly evenly among the General Service sector (5),
Waste Service (5), Water Service (4), and the Energy Sector. Finally, it should be noted
that a few individuals secured positions that did not require physical labor; one individual
was hired into public Relations, and three took office positions.
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Table 34
Breakdown of types of jobs by sector for members of the experimental group
working in the gas industry in the Marcellus Shale region (N=60)
Sector

Technical Support
Drilling Service

Occupation

Number of
individuals
employed

Laborer/Equipment operator
Floorhand/Roughneck
Driver

7
5
1

General Service

Roustabout/Laborer
Technician
Driver
Public Relations

15
5
3
1

Pipeline Service

Pipeline laborer

1

Transport Service

Transloader (laborer)

1

Waste Service

Technician

5

Laborer

1

Technician

4

Driver

3

Security Guard

1

Office staff

1

Technician

4

Office staff

2

Water Service

Auxiliary Support
General Service

Other
Energy
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Table 35 (see page 215) lists specific occupations, the specific companies where
these jobs exist, and also the specific industry sectors (survey items 1B, 1C, and 1D). A
total of 28 companies from eight industry sectors hired graduates of the Fit4natural Gas
training program. Small, local companies like G. L. Parrish, which is located in
Montoursville, Pa, and Universal Well Services, which is located in Williamsport, and
Infinity Oilfield Services, which serves Pennsylvania, needed laborers and drivers.
Larger regional companies like Patterson – UTI and Canadian companies like Cudd
Energy Services needed a variety of laborers, technicians, and other personnel. And large
multinational companies like Halliburton, Chesapeake, and Shell needed everything from
laborers, drivers, operators, technicians to office staff.
The largest employer of graduates from the training program was Halliburton,
which hired ten individuals. FracTech, GDA (Gas drilling Search), Patterson-UTI,
Universal Well Services, and Newalta (a waste management service provider) each hired
four individuals. Cudd Energy Services and Infinity Oilfield Services each hired three
individuals. Five companies hired two individuals, and fifteen companies each hired one
individual. It is worth noting that roustabouts, roughnecks and general laborers are
typically hired by companies in the service sectors of the gas industry, and that only after
gaining some experience in the oil and gas fields, do these individuals find opportunities
in the energy sector. So it is not unexpected that 52 of the 60 (86.67%) individuals hired
upon completion of the Fit4Natural Gas training program were hired by companies in the
service sector. What was unexpected was that six of the graduates (10%) were hired
directly by companies in the energy sector. Finally, two individuals (3.34%) from the
program were hired into companies that provide what might be termed auxiliary support.
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Table 35
Breakdown by industry sector and occupation of companies employing members of the
experimental group working in the gas industry in the Marcellus Shale region (N=60)
Sector

Company

Occupation

Number
employed

Drilling Service

FracTech

Laborer/Equipment
operator

4

Drilling Service

GDS (Gas Search
Drilling)

Laborer/Equipment
operator

3

Drilling Service

GDS (Gas Search
Drilling)

Truck Driver

1

Nomac Drilling

Floorhand/Roughneck

1

Technical Support

Drilling Service

(Chesapeake ‘s drilling co.)

Drilling Service

Patterson Drilling UTI

Floorhand/Roughneck

4

General Service

Cudd Energy Services

Coil Tubing Operator

1

General Service

Cudd Energy Services

Public Relations

1

General Service

Cudd Energy Services

Roustabout/Laborer

1

General Service

GL Parrish Inc

Roustabout/Laborer

1

General Service

Halliburton

Driver

1

General Service

Halliburton

Operator Asst.

1

General Service

Halliburton

Roustabout/Laborer

8

General Service

J & A Services

Flow Tester

2

General Service

JW Measurements

Field Technician

1

General Service

National Oilwell Varco

Laborer

2

General Service

Tetra Technologies Inc.

Pump Operator

1

General Service

Williams

Driver

1

General Service

Universal Well Service

Laborer

3
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General Service

Universal Well Service

Driver

1

Pipeline Service

Linde Corp. Pipeline

Pipeline Laborer

1

Transport Service

IWG

Transloader

1

Waste Service at
Site

Newalta

Solids Technician

3

Waste Service at
site

Newalta

Laborer/Equipment
operator

1

Waste Service

SOS Liquid Waste
Haulers

Water Treatment
Technician

2

Water Service

Gtown Properties

Water truck operator

1

Water Service

Hydro Recovery

Water Technician

1

Water Service

Infinity Oilfield Services

CDL Driver

3

Water Service

ROE-ADA

Water Transfer
Technician

1

Service

Century Security Services

Security Guard

1

Service

T.A.W.

Office Worker

1

Energy

Chesapeake Energy

Operator Asst.

1

Energy

Columbia Gas

Gathering tech

2

Energy

Energy in Depth

Public Relations

1

Energy

Shell Appalachia

Row Agent

1

Energy

Shell Appalachia

Xray technician

1

Auxiliary Support

Other

Finally, Table 36 (see page 217) provides a summary of salary information for
graduates of the Fit4natural Gas training program (survey item 1E). The average income
among graduates within six months of finding employment was $17.35 per hour. Only
six individuals earned less than $14.00 per hour, placing them in the bottom fifth among
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salaries. Three individuals earned more than $26 per hour, placing them in the top fifth.
The majority of salaries were in third (18 individuals) and fourth (26 individuals)
quintiles. The median salary was $16 per hour.
Table 36
Breakdown of salary range for members of the experimental group working
in the gas industry in the Marcellus Shale region (N=60)
Salary levela

Number of individuals

$10-$14.00 per hour (< 20%)

6

$14.01 -$18.00 per hour (20% - 40%)

26

$18.01-$22.00 per hour (40.01% - 60%)

18

$22.01-$26.00 per hour (60.01% - 80%)

7

$26.01-$30.00 per hour (> 80%)

3

a

The average salary was $17.35. The median salary was $16.00.

Table 37 (page 218) provides summary employment data for five individuals
from the experimental group who worked in multiple companies in the gas industry
sector (one or more) prior to the company they were working for at the time of the survey
(survey items 1H, 1I, 1J, 1L, and 1M). Of course there are many good reasons why an
individual working in the gas industry would move quickly from one job to another. One
reason is the money; many individuals gain valuable experience in one job and find
another company willing to pay them more money. Another reason is the opportunity to
work for a company with greater career-path opportunity (moving from a local service
sector company to a national energy sector company, for example). For the purposes of
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this study, however, having multiple employers within the gas industry was considered a
negative retention factor and so the overall attrition rate scores of individuals was
adjusted accordingly. (See page 152 for the general scoring formula used to determine
the attrition rate score for all individuals in the experimental group; and see Appendix J:
Raw Data Follow-up Survey: Sections One: Scoring for Individuals Working for
Multiple Companies after Training on page 340.)
Table 37
Individuals from the experimental group employed by multiple companies after training program
(N=5)
Individual
record

Number of
previous
employers

Previous
Company(ies)

Previous
job(s)

Previous
salary

Current
company

Current
job

Current
salary

PEP 1

1

Hoopes Turf Farm
Inc

Water
Truck
Operator

$18 per
hour

Gtown
Properties

Water
Truck
Operator

$18 per
hour

PEP 12

1

Universal Well
Services

$15 per
hour

Infinity Oil
Service

CDL
Driver

$12 per
hour

PEP 18

1

Gas Search
Drilling

CDL
Driver/
Operator
Field
Laborer

$11 per
hour

T.A.W.

Office
worker

$12.50
per hour

PEP 27

1

Weavertown
Environmental
Group

Driver

$12.00 per
hour

Williams
Oil

Driver

$15.00
per hour

PEP 30

2

Dawn trucking

Swamper
and
welder

$12.00 per
hour

Halliburton

Operator
Assistant

$13.00
per hour

Chief

Security

$13.00 per
hour

Four of the individuals with multiple jobs in the gas industry worked for only one
other company; one individual worked for two additional companies. Starting salaries
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for four of five individuals was in the bottom fifth when measured against the entire
experimental group who found employment (N=60). Only one of these four individuals
received a large enough salary increase after moving to a second company to move up
from the bottom fifth to the fourth quintile in salary. Only one individual (PEP 1)
possessed a salary ($18 per hour) that was above the average salary for the experimental
group.
Table 38 (below) provides additional summary data about the career path
direction and attrition rate scores for the five individuals who worked for multiple
companies. (Survey items 1B and 1J.)
Table 38
Companies worked for, career path direction, and attrition rate scorea for individuals employed by
multiple companies after training program (N=5)
Individu
al record

Previous
Company(ies)

Current
company

Career
path
direction

Quantitative
attrition rate
scoreb

Qualitative
attrition rate
scorec

Overall
attrition
rate
scored

PEP 1

Hoopes Turf Farm
Inc

Gtown
Properties

lateral

6

0.18

6.18

PEP 12

Universal Well
Services

Infinity Oil
Service

negative

7

0.73

7.73

PEP 18e

Gas Search Drilling

T.A.W.

positive

7

-0.03

6.97

PEP 27f

Weavertown
Environmental
Group

Williams
Oil

positive

7

-0.33

6.67

PEP 30

Dawn trucking
Chief

Halliburton

positive

7

1.50

8.50

a

See Table 54 on pages 243-244 for a summary of all the variable scores for the experimental group.
The quantitative attrition rate score mean for individuals employed in the gas industry was 6.15.
c
The qualitative attrition rate score mean for individuals employed in the gas industry was 0.7792.
d
The overall attrition rate score mean for individuals employed in the gas industry was 6.961.
e
Individuals who were either tardy or absent or both are highlighted in blue.
f
Individuals who had committed a safety incident are highlighted in red.
b
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The attrition rate scores (see Table 54 on pages 243-244 for a summary of all the
variable scores for the experimental group) for each of the five individuals who worked
for multiple companies is near the attrition rate score mean for all individuals in the
experimental group. Partly this is because the quantitative portion of the overall attrition
rate score was given more overall weight than the qualitative portion of the overall
attrition rate score. All of the individuals who worked for multiple companies scored
either 6 or 7 on the quantitative attrition rate scale (with 7 being the maximum score
possible and a mean of 6.15 for the entire group of 60 ), which is an indication that they
were committed to working in the gas industry regardless of which company they worked
for. Only one individual was above the mean for the qualitative attrition rate score
(0.7792) for the entire group (N=60). The mean qualitative attrition rate score for all five
individuals who worked for multiple companies was 0.41. The mean qualitative attrition
rate score without PEP 30 was 0.1375.
A final word needs to be said about the career path direction of these five
individuals. Three of the five individuals advanced their career by making a move either
in terms of salary increase or securing a position with a company that provided more
career-path opportunities. One individual made a lateral move taking the same position
with a similar company. And one individual took a negative step, at least as far as salary
was concerned.
Tables 39 – 42 provide a qualitative overview of the experience of those from the
experimental group who found jobs in the gas industry. Table 39 (on page 221)
delineates by category the positive aspects of working in the gas industry (survey items
1AA and 1BB). The leading positive aspect according to 29 respondents was that
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working in the industry allowed them to make good money. Another 27 respondents
indicated that the leading positive aspect of working in the gas industry was the nature of
the work itself. These two aspects accounted for 68% of the responses. Eleven
individuals indicated that the fact that the industry was growing was a positive factor, and
seven individuals found working in the industry to be self-rewarding. At the bottom of
the list were learning new things, working close to home, having a personal stake in the
industry, and the quality of the people in the industry.
Table 39
Positive aspects of working in the gas industry by category, as reported by newly hired
individuals from experimental group in response to survey item 1BB (N=60)a
Positive aspect

Number of
individuals who
feel this way

Good money

29

Good people

1

Good work

27

Self-rewarding b/c of contribution to country

7

Growing industry

11

Close to home

2

Personal interest in the gas industry

2

Learning new things

3

a

Comments total more than 60 because some individuals reported more than one positive aspect. See
Appendix L: Raw data Follow-up Survey: Section one: Actual responses to Survey Item 1BB: Positive
Aspects of Working in the Gas Industry on page 342.
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Table 40 (pages 222-223) provides a summary of the supervisory feedback the
newly hired individuals from the experimental group received regarding their work
performance (survey item 1N). A total of eight individuals were told they were doing an
excellent job. Seven individuals were told they were doing a very good to great job. 27
individuals were doing well, were well-prepared, or were doing a good job. Eleven
individuals received satisfactory or slightly positive comments. Three individuals
received average or slightly negative comments. And six individuals received no
comments. The percentage of individuals receiving satisfactory comments or better was
83.34%.
Table 40
Supervisor feedback of work performance of newly hired individuals from experimental
group (self-reported by the individuals in response to survey item 1N) (N=60)
Supervisor comments

Number of
individuals
receiving same
comment

Excellent

7

Excellent- adapted well doing well

1

Very good

6

That I do a great job

1

Good

19

Positive/Good. Anadarko has told my employer that they want me to have
responsibility within ROE-ADA

1

Well prepared, hard working, potential to keep advancing quickly

1

That I have been doing well

4

That I am catching on quickly and doing a good job

1
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They are impressed with my skills and motivation

1

Satisfactory

5

They are satisfied and happy to have me as an employee

2

I have been thanked for my hard work and dedication and time

1

Positive from business unit manager

1

Good ratings for entry level

1

Average

1

I was laid off and they said they would call me if things picked up.

1

None

6

Table 41 (pages 223-224) summarize the career-path aspirations of individuals in
the experimental group (survey item 1Q). A majority (33 out of 60) of those who took
the survey did not respond to this item. Of those who did respond, 20 out of 27 (74.07%)
indicated their career-path goal was to become a supervisor or manager or otherwise take
on some supervisory responsibilities. The remaining seven respondents were
comfortable in non-supervisory roles.
Table 41
Career path aspirations of newly hired individuals from experimental group (self-reported
by the individuals in response to survey item 1Q) (N=60)
Career path aspiration

Number of
individuals
receiving same
comment

Supervisor

15

Management

1

Foreman

1
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Department head for Public Relations

1

Crew Leader

1

Coil Tubing Supervisor (technical)

1

FracWater Coordinator

1

Water Treatment Specialist

1

Derrickhand or driller

2

Doing more drafting work

1

Different jobs involving different trucks for rigging, hauling, well pad
development, pipeline drip

1

Moving up within the new facility and possibly in a different range of
the field

1

None

33

Table 42 (below) summarizes the data with respect to negative experiences
working in the gas industry (survey item 1CC). There were only two categories of
responses: a) long hours, and b) hard work. Nine individuals responded to this item.
Table 42
Negative aspects of working in the gas industry as reported by newly hired individuals from
experimental group in response to survey item 1CC (N=60)a
Negative aspect

Number of
individuals who
feel this way

Long hours

4

Hard work

5

a

51 individuals left this item blank.
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Table 43 (pages 225-226) provides summary employment data for the 10
individuals from the experimental group who did not find employment in the gas industry
(survey items in section two of the survey). One fact that stands out immediately is that
40% of the individuals in this subgroup were women, compared to 8.7% (6 out of 69) for
the entire experimental group. It is also worth noting that the two women who did find
and retain jobs in the gas industry did so as truck drivers earning $15 and $16 per hour,
which is to say they were not hired for some of the more physically demanding positions
and their salaries were in the fourth quintile below the median.
Table 43
Individuals from the experimental group not employed by companies in the gas industry after training
program (Survey section two) (N=10)a
Individual
record

Months
since
training
program

Current
Company

Current job

Current
salary

PEP 4

12 months

None

None

$0

No comment

PEP 8

12 months

Construction

Owner

No comment

PEP 9

12 months

None

None

$25 per
hour
$0

PEP 10

12 months

Construction

Carpenter

$22.00
per hour

Can’t even count the number of
applications put into the industry. Can say
my resume was honestly best with
experience in construction, tower rigging,
welding, pipe fitting, but my age has not
got me a single interview and I scored
gold in work keys with 2 platinums and 1
gold.

PEP 16

11 months

Logistics

Driver

$13.50
per hour

Having a hard time getting hired by a
company (female)

PEP 17

11 months

None

None

$0
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Reason for not working in the gas
industry

I was hospitalized in August, 2010 and
had a stent put in the right side of my
heart. I’m under a doctor’s care until
August 2011

No comment

PEP 22

11 months

Stanley
Steamer

Carpet
technician

$8.00
per hour

PEP 24

11 months

None

None

$0

PEP 28

10 months

Construction

Sheet metal
mechanic

$46
per hour

PEP 29

10 months

None

None

$0

a

None of the gas companies would hire me
(female)
Did not want a job as a laborer
Was offered a job in the gas industry but
declined
Applied but no one would hire me

Individuals who are female are highlighted in yellow.

Five individuals from this group found employment elsewhere; three in the
construction industry, one in logistics (CDL driver), and one found a position working for
Stanley Steamer. Here, too, the more demanding and better paying positions favored the
men. The three individuals who found employment in the construction industry were all
men and were making an average of $31 per hour. The two women (a CDL driver and a
Stanely Steamer technician) were making $13.50 and $8.50 respectively. Of the two
women who did not find a job in the gas industry and did not find employment anywhere,
one did not want a job as a laborer and the other had no comment. Of the three men who
did not find a job in the gas industry and did not find employment anywhere, two had no
comment and the third had undergone heart surgery.
Tables 44 – 49 provide a qualitative overview of the training program experience
for those in the experimental group. Table 44 (pages 227-229) delineates by category the
positive aspects of the Fit4Natural Gas training program as reported by participants in the
program (survey item 3A). In categorical terms, individuals indicated that the program
provided them a) an opportunity to acquire skills (11 responses); b) an opportunity to
gain experience (3 responses); c) an opportunity to learn about the gas industry (28
responses); d) an opportunity to network (8 responses); and e) with economic opportunity
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(3 responses). Not every individual responded with a comment. One individual wrote
only that the program was somewhat positive but that he already had a CDL.

Table 44
Positive aspects of Fit4Natural Gas Training Program (self-reported in response to
survey item 3A) (N=60)a
Provided opportunity to acquire skills
Got me safety classes that I needed and I also know what's going on in the
industry from fracking to drilling
Safety, defensive driving awareness of my surroundings- overall names of
well and drilling equipment and parts
It showed my employer that I was ready to go to work in the field. It gave me
a good of idea of what to expect at work
OSHA Training, classes and other topics such as heavy equipment and
forklift operations, safety classes, CPR training
I now know how a Christmas tree works and part of my job is to install
pressure transmitters on them
Helped with the equipment training
To a certain degree. It would help more though if it focused more on the
specific jobs and stages available
I know how they fracked and what they used
Got me safety training
It helped me on what to do when working around the job sites
Good program- fundamentals
Provided opportunity to gain experience
Went out on a rig for a few hours
Prepares people to transition into the industry
Current employer hired me due to my experience with my previous employer
Provided opportunity to learn about gas industry
It gave me a 30,000 foot view at what to expect and helped position me for
more opportunities
Help understand what is required in the industry
All of the training and the knowledge of how everything worked
With the telehandler course and the basic overview of the natural gas drilling
and extraction process
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Understand the type of work
Becoming familiar with some of the terminology plus the industry itself
insight on the statistics of the industry, explanation of process
Gave me the basic terminology and many of the required certifications
What exactly the industry is doing and how it's done and about which jobs are
available
How the entire gas industry is structured-highly practical information
Prepared me for the work expectations of the industry
Gave me understanding of industry and what you need to succeed in the field
Helped me look at the industry as a whole and then drill down into segments
Basic knowledge
It helps you learn about the dangers in the industry
Better understanding of the industry
Helped prepare me for the expectations of the work
Understand long work days
I have a better understanding than before the program
Provides a great overview
Good program.
Know what to expect about work environment
Helps you understand the gas industry
Good information about industry
So I understand what's out there
Great preparation for work in the industry
Provides background and sets stage for work expectations and drives those
hard
Covers the broad spectrum of information on the Marcellus Shale Play
Provided opportunity to network
It put me in contact with the correct people to help me get my job
Networking
Networking
Info network sessions with employers
Set a foundation so my employer knew that I understand the industry
Good overview of gas in PA and what opportunities are out there
Networking event and overview of industry
Learned which companies are out there
Provides economic opportunity
Opportunities for jobs
Good background
Found out how to network with companies to find a job
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Other
Somewhat but I had a CDL
a

Not every individual responded with a comment.

Table 45 (below) delineates by category the negative aspects of the Fit4Natural
Gas training program as reported by participants in the program (survey item 3B). In
categorical terms, individuals indicated that the program a) did not meet their
expectations (5 responses); and b) did not provide them an opportunity to get a job (5
responses).
Table 45
Negative aspects of Fit4Natural Gas Training Program (self-reported in response
to survey item 3B) (N=60)a
Training program did not meet expectations
Because current job has nothing to do with natural gas
Because what I had in class was not what I ended up with
Given that I am a floorhand the course did not prepare me for what I
experienced on the rig
Not a whole heck of a lot of similarities in carpet cleaning and gas drilling
It is more toward roustabout positions and there is many many more
opportunities in this field

Did not provide opportunity to get a job
Did not get interviewed for any job
I think my age is a factor, I tried all around and my son works for
Chesapeake, and he said that I would never be able to do the work- too
physical
Because I worked in construction before and now I own my own business in
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construction
I have not found a job
Still unemployed (female)

Table 46 (below) provides a categorical summary of what the training program
participants felt were the most important take-aways of the Fit4Natural Gas program
(survey item 4). The top two categories were learning how to operate equipment, with 17
responses, and understanding the nature of the work in the industry (and also the value of
work ethic), also with 17 responses. As a point of comparison, in responding to survey
item 3A (see Table 44 on page 227), the top two categories of positive aspects of the
Table 46
Most important take-away from the Fit4Natural Gas training program, list of responses by
category as reported by newly hired individuals from experimental group in response to
survey item 4 (N=60)a
Take-away category

Learned how to operate equipment

Number of
individuals who
feel this way
17

Acquisition of safety skills/understanding the importance of safety

15

Acquisition of other skills and certifications

14

Understanding the nature of the work in the gas industry and the
value of a good work ethic

17

Providing a foundation for economic success

10

Helped broaden work network

4

None
a

Comments total more than 60 because some individuals did not respond and some reported more than
one important take-away. See Appendix M: Table 77: Raw Data Follow-up Survey: Section Three:
Actual Responses to Survey Item 3A: Most Important Take-Aways from the Fit4natural Gas Training
Program on page 344.
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Fit4Natural Gas program were that it provided participants with a) an opportunity to learn
about the gas industry (28 responses); and b) an opportunity to acquire skills (11
responses). Participants also felt that the acquisition of safety skills (15 responses) and
the ability to acquire additional skills and certifications (14 responses) were also
important take-aways.
Finally, while there was some consistency between how the individuals answered
survey items 3A and 4, as noted above, this was not always the case. In response to item
3A, only 3 individuals indicated that one of the positive aspects of the training program
was that it provided them with an opportunity for economic success; yet in response to
item 4, 10 individuals indicated that the most important take-away of the program was
that it provided a foundation for economic success. Similarly, in response to item 3A, 8
individuals indicated that networking was a positive aspect; yet in response to item 4,
only 4 individuals indicated it was the most important take-away.
Survey item 5A gave individuals in the program an opportunity to express why
people should enroll in the Fit4Natural gas training program. Table 47 (page 232)
summarizes these responses by category. Most of the reasons given were similar to the
positive aspects cited in response to survey item 3A or the take-aways cited for item 4.
For example, 29 individuals indicated that people should enroll in the program because it
would give you a good understanding of the gas industry. This answer is consistent with
similar statements made in response to survey items 3A and 4, as noted above. And nine
individuals indicated that people should enroll in the program because it provided a
foundation for economic success (ten individuals indicated the same in response to
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Table 47
Reasons why someone should enroll in the Fit4Natural Gas training program by category,
as reported by newly hired individuals from experimental group in response to survey item
5A (N=60)a
Reason for enrolling

Number of
individuals who
feel this way

The strength of the curriculum and the teachers

19

Provides you with safety skills/understanding the importance of
safety

2

Training gives you a good understanding of the nature of the work in
the gas industry and the value of a good work ethic

29

Providing a foundation for economic success

9

Provides networking opportunities

2

None

7

a

Comments total more than 60 because some individuals did not respond and some reported more than
one important take-away. See Appendix N: Table 78: Raw Data Follow-up Survey: Section Three:
Actual Responses to Survey Item 5A: Reasons Why Someone Should Enroll in the Fit4Natural Gas
Training Program on page 347.

survey item 4). But not all of the responses were a regurgitation of earlier responses.
Indeed, 19 individuals indicated that people should enroll in the program because of the
quality of the instructors, the second largest grouping of responses by category.
Table 48 (page 233) delineates by category reasons why someone should not
enroll in the Fit4Natural Gas training program as reported by participants in the program
(survey item 5B). There were only two responses. One individual indicated that people
should not enroll in the program because you had to take OSHA 10 (a ten-hour safety
training component) over again. A second individual indicated that he did not need the
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program. Both responses reflected the personal experiences of the individuals who made
them rather than a reflection about the value of the program to a larger participant
population who might need such training.
Table 48
Reasons why someone should not enroll in the Fit4Natural Gas training program, as
reported by newly hired individuals from experimental group in response to survey item 5B
(N=60)
Category of response
Value of training
Value of training

Reason for not enrolling
Had to take OSHA 10 hour over again
Don't need it

Item 6 on the survey provided participants with additional opportunity to
comment on the value of the Fit4Natural Gas training program. These comments were
critical in nature because the question was designed to elicit constructive criticism so that
the program might be improved. Table 49 (page 233-234) summarizes their responses,
which were grouped into five categories: a) the value of the hands-on-approach; b)
placement assistance; c) the pace of the program and the details of the curriculum; d) the
ability to acquire credentials; and e) the quality of the instructors. 37 individuals did not
have any additional comments.
Table 49
Additional comments about the Fit4Natural Gas Training Program by category, as reported
by newly hired individuals from experimental group in response to survey item 6 (N=69)a
Comment category

Value of the hands-on approach

Number of
individuals
5
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Placement assistance

4

Pace of program/ details of curriculum

13

Credentials

3

Quality of
the instructors

8

No comments

37

a

Comments total less than 69 because some individuals did not respond. Some individuals also
responded with more than one comment.

Table 50 (pages 235-236) delineates the actual responses. Of the five comments
grouped in the value of the hands-on approach category, one individual indicated the
approach was positive. Four individuals indicated the approach needed to be expanded.
Of the four comments grouped in the placement assistance category, all four comments
reflected a frustration at not being able to find a job. Two individuals felt there needed to
be more interaction with the companies from the gas industry. The thirteen comments
grouped in the pace of the program/details of the curriculum category covered a wide
range of topics. Some individuals suggested additional technical areas the training
program could cover (or cover in greater depth). Some individuals commented on areas
they felt were a waste of time. Some just added an additional positive comment on the
overall value of the program. Of the three comments grouped in the credentials category,
two individuals stressed the value of getting a CDL license and one was concerned about
receiving the certifications he had earned in the program. In the last category, the quality
of the instructors, all eight comments were positive.
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Table 50
Additional comments about the Fit4Natural Gas Training Program by individual response,
as reported by newly hired individuals from experimental group in response to survey item
6 (N=69)a
Comment
category

Comment

Value of the
hands-on
approach
Need more time on the equipment
More hands-on would be beneficial
It gave me confidence
I think there is a need for more hands-on training with some sort of co-op
program. If an employer could see my work I would be employed right now
More hands-on would be good
Placement
assistance
I thought it was a good training class, but I was unable to find a job
I feel the industry should allow everyone who meets minimum
qualifications an opportunity to work including and especially people with
criminal backgrounds. They need the opportunity to change and to be
productive
More cooperation from companies in the industry to hire grads from the
program. I found it difficult to get hired. I am willing to work any job, any
place but they want 3-5 years experience
Need to have a better list of companies and what they do and where they are
at. Not just drilling companies and support companies but other companies
in support of the industry as well
Pace of
program/
details of
curriculum
It was good training but not needed in the gas industry at all
The information was good for what it was but my age was against me
The work keys part to me was kind of a nonsense subject as working on a
drill rig does not have a need for this- it has no value. Other types of
training would be more valuable
You should talk more about fire resistant clothing
I thought it was a great program but being in the field it seems as though
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there is a lot more jobs in the frack phase of natural gas drilling. I think
people would benefit more if you explained a little more about this part of
the industry
Learned the most from GTI- oil and gasfield concepts
More training in the field would be profitable
Maybe more on other jobs in industry
Good basic program for people to learn about the industry
It was a good program
There could be more time spent on some areas. Some sections seemed
rushed. It was a lot of material covered in a short period of time
More focus on drilling and fracking
Need to have time on a dozer it is used everywhere on the job
Credentials
I plan to attend truck CDL driving school when I am released by my doctor
This class was good, but getting my CDL really helped with getting
employed in this field quickly. It has given me the upper hand in
negotiating with prospective employers
I enjoyed the program but still have not received my certifications for the
classes.
Quality of
the instructors
Mr. XXXX was one of the best instructors. Really concerned about program
I thought that XXX was a very good instructor- hard, but very good
Good instructors
All of the personnel were polite and to the point of keeping some of the
students in line when they needed it
Very good instructors
Good topics and instructors are knowledgeable
Good instructors
All instructors were knowledgeable
a

Not everyone responded with a comment.
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Survey item 7 gave individuals an opportunity to express their opinion about the
overall value of the training program in terms of its relevance to their current position.
The item asked participants to rate the value on a scale of 1 to 5, with 1 being not
valuable at all and 5 being very valuable. Table 51 (page 238) provides a frequency
distribution of their responses both in aggregate and by cohort. (As noted on page 95, the
experimental group contained nine classes or cohorts; the first of the three-week training
classes began in February 2010 and the last of the three-week training classes were
concluded by November 2010.) The purpose of breaking down the responses by cohort
was to determine if any one cohort perceived the training as more or less valuable than
the experimental group as a whole, as part of a general comparison of the cohorts (see
Chapter Five).
88% of the individuals in the experimental group indicated that the training to be
valuable, moderately valuable, or very valuable. The average response based on a 5piont Likert scale was 3.69. Four cohorts (4, 5, 6, and 9) had an average mean of 4.11 or
higher. The cohorts with lowest average mean were the 2nd (with a mean of 3) and the 3rd
(with a mean of 2.42). The cohort with the greatest variance (SD = 1.56) was the 2nd
cohort. The cohort with both the greatest range (all five values) and variance of scores
(SD = 1.39) was the 7th cohort. The cohort with the least variance (SD = 0.49) was the 1st
cohort. The cohort with the greatest percentage of “very valuable” responses (44.44%)
was the 4th cohort. The cohort with the greatest percentage of “moderately valuable”
responses (88.89%) was the 6th cohort.
A total of seven individuals indicated that the training was not valuable at all, and
one indicated that the training was somewhat valuable. It is worth pointing out that three
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Table 51
Frequency distribution of responses to survey item 7(experimental group - N=69) by cohorta
Scale measurement
(in % of members of experimental group by cohort)
Cohort

nb

1
Not
Valuable

2
Somewhat
Valuable

3
Valuable

4
Moderately
valuable

5
Very
Valuable

Sum

Response
average
(mean)

SD

1st Cohort (PEP
1 thru PEP 7)

7

0

0

42.85

57.15

0

25

3.57

0.49

2nd Cohort
(PEP 8 thru
PEP 16)

9

33.34

0

22.22

22.22

22.22

27

3

1.56

3rd Cohort
(PEP 17 thru
PEP 24)

8

37.5

0

37.5

0

25

17

2.42

1.39

4th Cohort (PEP
25 thru PEP
33)

9

0

0

22.22

33.34

44.44

38

4.23

0.78

5th Cohort (PEP
34 thru PEP
41)

8

0

0

11.5

50

37.5

34

4.25

0.66

6th Cohort (PEP
42 thru PEP
50)

9

0

0

0

88.89

11.11

37

4.11

0.31

7th Cohort (PEP
51 thru PEP
57)

7

14.28

14.28

14.28

28.575

28.575

24

3.42

1.39

8th Cohort (PEP
58 thru PEP
64)

7

0

0

28.57

57.15

14.28

27

3.85

0.63

9th Cohort (PEP
65 thru PEP
69)

5

0

0

20

40

40

21

4.2

0.74

Total

69

7

1

15

29

17

255

3.69

1.15

a

The experimental group contained 69 individuals. Each of these 69 individuals belonged to one of
nine cohorts.
b
n = the number of individuals in each cohort who responded to the survey.
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of the individuals who indicated that the training was not valuable were from the 2nd
cohort. Of the nine individuals in this cohort, four (PEP 8, PEP 9, PEP 10, PEP 16) were
unable to find employment in the gas industry and one (PEP 9) was unable to find
employment at all. Similarly, another group of three individuals who indicated that the
training was not valuable were also from the 3rd cohort. Of the eight individuals who
participated in the training in the 3rd cohort, three (PEP 17, PEP 22, and PEP 24) were
unable to find employment in the gas industry or had lasted only a few months. Two of
these individuals (PEP 17 and PEP 24) were still unemployed.
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The Results of Comparing the Data Sets across Groups
Since this was a mixed method study, the researcher used both quantitative and
qualitative measures. The selection and determination of the precise nature of the
variables, as noted on page 106, was achieved through a scaling process that might be
defined as a variation of the Thurstone Scale or model. Two of the variables, the
independent variable and the safety incident score, represented nominal values. The
other two variables, the attrition rate score and the work ethic score, reflected both
quantitative and qualitative data that might be termed variable components. These
variable components possessed relative weight in terms of the significance or value of the
overall “score.” Thus, both the attrition rate score and the work ethic score as variables
were multi-dimensional in attributes, reflected the attitudes of industry experts as to the
value of these attributes, and so represented an overall interpretation of the data with an
inherent ratio structure. The calculations used to determine the variable scores are found
on pages 107-110. The determination of the overall variable scores are the end result of
an interpretive scaling process designed to ensure consistency between data sets.
The variable scores for the control group. Table 52 (page 241) provides a
summary of the variable scores by individual record for the control group, including the
score of the confounding variable L (Legacy knowledge). There were only two
representative scores for the safety incident score (y1): positive 3 for no safety incidents
and negative 4 for those involved in a safety incident. The quantitative attrition rate
score raged from positive 2 to positive 7 and the qualitative attrition rate score ranged
from negative 4 to positive 4. The overall attrition rate score (y2) ranged from negative
1.33 to positive 10. The mean was 6.35.
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Table 52
Variable scores by individuals of the control group
Dependent Variables
Attrition Ratea

Safety
Incidents
Individ.
Record

Safety
incident
score

(y1)

Confounding
Variableb

Quant.
attr.
rate
score

Qual.
attr.
rate
score

(v1 or
v2)

(v3)

Work Ethic

Attrition
rate score

(y2)

Quant.
Work
ethic
score

Qual.
Work
ethic
score

(w1 and
w2)

(w3)

Legacy
Knowledge
Work
ethic
score

(y3)

Legacy
knowledge
score
(L)

ROC1

3

2

-3.33

-1.33

-1

-3.66

-4.66

50

ROC2

3

7

1.33

8.33

3

3.00

6.00

46.6

ROC3

3

7

4.00

11.00

-1

4.66

3.66

54.2

ROC4

3

3

-4.00

-1.00

-6

-5.00

-11.00

159.53

ROC5

3

7

3.00

10.00

-3

2.66

-0.34

42.2

ROC6b

3

5

2.66

7.66

-1

2.33

1.33

52.52

ROC7

-4

7

0.33

7.33

-1

1.00

0

13.2

ROC8

-4

7

3.00

10.00

3

3.00

6.00

53.03

ROC9

3

7

3.00

10.00

3

3.00

6.00

133.6

ROC10

3

7

2.66

9.66

3

3.00

6.00

170

ROC11

3

5

-2.66

2.33

3

-2.66

0.34

280.6

ROC12

3

7

2.00

9.00

3

3.33

6.33

96.8

ROC13

-4

3

-3.33

-0.33

3

-3.00

0

117.6

1.38

5.69

0.66

6.36

0.615

0.89

1.51

97.68

Mean
a

Records of those individuals who are no longer employed by ROC prior to six months employment
are highlighted in yellow.
b
Records of those individuals who are no longer employed by ROC after six months employment are
highlighted in blue.
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The quantitative work ethic score raged from negative 6 to positive 3 and the
qualitative work ethic score ranged from negative 5 to positive 3.33. The overall work
ethic score (y3) ranged from negative 11 to positive 6.33. The mean was 1.61.
Table 53 (below) provides a summary of the variable scores for the control group
broken down into three cohorts. The first cohort is the entire control group (N = 13).
The second cohort is the entire control group minus the four individuals who were
terminated or left employment prior to the six-month point (N = 9). The third cohort is
the four individuals who were terminated or left employment prior to the six-month point
(N = 4).
Table 53
Means, standard deviations, and covariance of variable scores of the control group
Dependent Variables

Calculation

Confounding Variable

Safety score

Attrition rate score

Work ethic score

(y1)

(y2)

(y3)

Legacy knowledge score
(L)

Na

13

9b

4c

13

9c

4c

13

9c

4c

13

9c

4c

Sum

18

27

-9

82.66

83.0

-0.34

21.00

35.0

-14

1269.8

662.15

607.7

Mean

1.38

3

-2.25

6.35

9.222

-0.08

1.51

3.88

-3.8

97.68

73.57

151.9

SD

2.94

0

3.03

4.47

1.154

1.44

4.9

2.65

4.58

70.83

47.18

83.9

CV

-1.83

na

-1.35

0.70

0.125

-18

3.028

0.68

-1.2

0.72

0.64

0.55

a

N=13 reflects the variable scores at the 3-month point for the entire cohort of individuals in the
control group. At this point, all the individuals in the cohort were employed by ROC. N=9 reflects the
variable scores at the 6-month point for those individuals from the cohort still employed. At this point
four individuals were no longer employed by ROC.
b
Score calculated using only the records of those individuals who were still employed by ROC at the
six-month point.
c
Score calculated using the records of those individuals who were no longer employed by ROC at the
six-point point.
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The variable scores for the experimental group. Table 54 (pages 243-245)
provides a summary of the variable scores by all individual records for the experimental
group. The safety incident score (y1) ranges from a positive 3 for no safety incidents to a
negative -30 for those involved in one or more safety incidents. The overall mean for the
safety incident score was 1.08 (N=60), compared to 1.38 for the control group.
Table 54
Variable scores by individuals of the experimental group
Dependent variables
Attrition Ratea

Safety
incidents
Indivd.
record

PEP 1
PEP 2
PEP 3
PEP 4
PEP 5
PEP 6
PEP 7g
PEP 8
PEP 9
PEP 10
PEP 11
PEP 12
PEP 13h
PEP 14
PEP 15
PEP 16
PEP 17
PEP 18
PEP 19
PEP 20
PEP 21
PEP 22
PEP 23i
PEP 24
PEP 25

Work ethic

Safety
incident

Quant. attr. rate
score

Qual. attr.
rate scored

Attrition rate
score

Quant. Work
ethic score

Qual. Work
ethic scoref

Work ethic
score

score (y1)b

(v1 or v2)c

(v3)

(y2)

(w1 and w2)e

(w3)

(y3)

3
3
3
0
3
3
3
0
0
0
3
3
-4
3
3
0
0
3
3
3
3
0
-4
3
3

6
7
7
0
6
4
4
0
0
0
5
7
7
6
5
0
0
7
4
7
5
0
7
4
7

0.18
0.32
2.81
-0.48
1.75
0.64
0.30
-0.48
-0.39
-0.35
1.15
0.73
1.61
1.26
1.10
-0.33
-0.12
-0.03
0.23
0.89
0.39
-0.39
1.42
0.25
1.41

6.18
7.32
9.81
-0.48
7.75
4.64
4.30
-0.48
-0.39
-0.35
6.15
7.73
8.61
7.26
6.10
-0.33
-0.12
6.96
4.23
7.89
5.39
-0.39
8.42
4.25
8.41

3
3
3
0
3
3
-3
0
0
0
3
3
-3
3
3
0
0
-1
-7
3
3
0
3
3
-1

-0.07
-1.20
0.55
-0.45
-0.51
-0.07
0.27
-0.45
-0.45
-0.39
0.60
-0.67
0.99
0.46
-0.80
-0.39
-0.33
1.14
0.63
-1.20
-0.80
-0.51
-0.14
-0.98
0.79

2.92
1.79
3.55
-0.45
2.48
2.92
-2.72
-0.45
-0.45
-0.39
3.60
2.32
2.00
3.46
2.19
-0.39
-0.33
0.14
-6.36
1.79
2.19
-0.51
2.85
2.01
-0.20
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PEP 26
PEP 27
PEP 28
PEP 29
PEP 30
PEP 31
PEP 32
PEP 33
PEP 34
PEP 35
PEP 36
PEP 37
PEP 38
PEP 39
PEP 40
PEP 41
PEP 42
PEP 43
PEP 44
PEP 45
PEP 46
PEP 47
PEP 48
PEP 49
PEP 50
PEP 51
PEP 52
PEP 53
PEP 54
PEP 55
PEP 56
PEP 57
PEP 58
PEP 59
PEP 60
PEP 61
PEP 62
PEP 63
PEP 64
PEP 65
PEP 66
PEP 67
PEP 68
PEP 69
Mean

-8
-30
0
0
3
-8
3
3
3
-5
3
3
-8
-4
3
3
3
3
3
-10
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
-4
3
3
3
3
3

7
7
0
0
7
5
7
7
7
7
7
7
6
7
7
7
7
7
7
7
6
7
4
7
4
5
4
7
4
5
6
6
7
7
7
7
6
7
7
5
4
7
6
6

1.39
-0.33
-0.24
-0.29
1.50
1.61
1.00
-4.58
0.81
0.60
1.64
1.35
1.53
2.00
2.00
2.67
0.92
0.92
0.04
2.67
0.14
0.11
0.17
0.65
-0.05
1.94
0.11
2.00
0.17
0.87
1.09
-0.008
2.10
0.67
-0.16
2.04
0.32
0.52
0.27
-0.03
-0.11
-0.10
0.83
2.08

8.13
6.67
-0.24
-0.29
8.50
6.61
8.00
2.41
7.81
7.60
7.64
8.35
7.53
9.00
9.00
9.67
7.92
7.92
7.04
9.67
6.14
7.11
4.17
7.65
3.94
6.94
4.11
9.00
4.17
5.87
7.09
5.99
9.10
7.67
6.83
9.04
6.32
7.52
7.27
4.96
3.88
6.89
6.83
8.08

-9
3
0
0
3
0
3
3
3
-1
3
3
1
1
3
3
3
3
3
3
-3
3
3
3
3
3
3
3
3
3
3
3
3
-1
3
3
3
3
-3
3
3
3
3
3

2.03
-0.14
-0.30
-0.33
0.91
0.84
0.08
0.61
-0.61
0.55
-0.50
-0.08
0.31
0.20
-0.50
0.44
-0.26
-0.26
-0.67
0.20
0.75
-0.32
-0.16
-0.26
-0.27
0.29
-0.07
0.02
-0.16
-0.05
-1.59
-1.25
-0.97
0.73
-0.32
0.029
-0.41
0.20
0.67
-0.33
-0.25
-0.14
0.75
0.90

-6.96
2.85
-0.30
-0.33
3.91
0.84
3.08
3.61
2.38
-0.44
2.4
2.91
1.31
1.20
2.49
3.44
2.73
2.73
2.32
3.20
-2.40
2.67
2.38
2.73
2.72
3.29
2.92
3.02
2.83
2.94
1.40
1.74
2.02
-0.26
2.67
3.02
2.58
3.20
-2.32
2.66
2.74
2.85
3.75
3.90

1.08 N=60
0.94 N=69

6.15 (N=60)
5.34 (N=69)

0.81 (N=60)
0.66 (N=69)

6.96 (N=60)
6.00 (N=69)

1.8 (N=60)
1.56 (N=69)

0.10 (N=60)
0.04 (N=69)

1.9 (N=60)
1.6 (N=69)

See page 239 for footnotes to Table 54.
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a

Records of those individuals who were not yet employed in the gas industry when this survey was
taken are highlighted in yellow.
b
Individuals who were not yet employed in the gas industry when this survey was taken (records
highlighted in yellow) were each given a safety incident score of 0 to ensure that their scores did not
skew the results of the entire group.
c
Individuals who were not yet employed in the gas industry when this survey was taken (records
highlighted in yellow) were each given a quantitative attrition rate score of 0 to ensure that their scores
did not skew the results of the entire group.
d
For individuals who were not yet employed in the gas industry when this survey was taken (records
highlighted in yellow), qualitative attrition rate scores were based on how they answered a variety of
questions which measured workplace behaviors beyond the scope of the gas industry.
e
Individuals who were not yet employed in the gas industry when this survey was taken (records
highlighted in yellow) were each given a quantitative work ethic score of 0 to ensure that their scores
did not skew the results of the entire group.
f
For individuals who were not yet employed in the gas industry when this survey was taken (records
highlighted in yellow), qualitative work ethic scores were based on how they answered a variety of
questions which measured workplace behaviors beyond the scope of the gas industry. See Appendix
C: Scored Data Follow-up Survey: Sections One and Three: Rescored Work Ethic Questions for the
rescored work ethic data for all the individuals in the experimental group on page 326. See Appendix
D: Scored Data Follow-up Survey: Sections One and Three: Work Ethic Scores (Unadjusted and
Adjusted) for the variable calculations for the work ethic score for all the individuals in the
experimental group on page 328.
g
The records of individuals who were either tardy or absent or both are highlighted in blue.
h
The records of individuals who had committed a safety incident and were also either tardy or absent
or both are highlighted in purple.
i
The records of individuals who had committed a safety incident are highlighted in red.

The quantitative attrition rate score ranged from 0 to positive 7 (those who did not
find employment in the gas industry were given a 0, in contrast with the control group,
where everyone by definition had been employed). The qualitative attrition rate score
ranged from negative 4.58 to positive 2.81. The overall attrition rate score (y2) ranged
from negative 0.48 to positive 9.81. The mean for the overall attrition rate score was 6.96
(with N=60), compared to 6.35 for the control group. See Appendix H: Scored Data
Follow-up Survey: Sections One and Three: Rescored Retention Questions (page 336) for
the rescored retention data for all the individuals in the experimental group. See
Appendix I: Scored Data Follow-up Survey: Sections One and Three: Attrition Rate
Scores (Unadjusted and Adjusted) on page 338 for the variable calculations for the
attrition rate score for all the individuals in the experimental group.
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The quantitative work ethic score ranged from negative 9 to positive 3 (those who
did not find employment in the gas industry were given a 0, in contrast with the control
group, where everyone by definition had been employed). The qualitative work ethic
score ranged from negative 1.59 to positive 2.03. The overall work ethic score (y3)
ranged from negative 6.36 to positive 3.90. The mean for the overall work ethic score
was 1.90 (with N=60), compared to 1.51 for the control group. See Appendix C: Scored
Data Follow-up Survey: Sections One and Three: Rescored Work Ethic Questions (page
326) for the rescored work ethic data for all the individuals in the experimental group.
See Appendix D: Scored Data Follow-up Survey: Sections One and Three: Work Ethic
Scores (Unadjusted and Adjusted) on page 328 for the variable calculations for the work
ethic score for all the individuals in the experimental group.
Table 55 (page 247) provides summary information for the variable scores for the
experimental group and two subgroups. The first subgroup (N=60) is made up of only
those individuals who found employment in the gas industry. (This group is the group
used in the comparative analysis between the experimental group and the control group.)
The second subgroup is made up only of those individuals who have demonstrated
negative behavior relative to the specific variable. In other words, an individual who had
been late to work or absent from work be included in this subgroup for the work ethic
score, but not for the safety incident score. As mentioned in the notes to Table 55, the
number of individuals in the second subgroup for the safety incident score is 10; for the
attrition rate score the number is 9; and for the work ethic score the number is 11. It is
worth noting that for each variable score, the mean for the first subgroup stands in an
inverse relationship with the mean for the second subgroup. Of course this would make
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Table 55
Means, standard deviations, and covariance of variable scores of the experimental group
Dependent Variables

Calculation

Safety incident score

Attrition rate score

(y1)

(y2)

Na

N=69

N=60 b

N=10

Sum

65

65

Mean

0.94

SD

4.91

CV

5.22

Work ethic score (y3)

N=69

N=60

N=9

N=69

N=60

-85

414.59

417.69

-3.20

110.64

114.30

-18.71

-8.5

6.00

6.96

-0.33

1.60

1.90

-1.7

5.26

7.47

2.91

1.67

0.106

2.14

2.14

2.71

4.87

-0.87

0.48

0.24

-0.31

1.33

1.12

-1.59

1.08

N=11

a

N=There are three groups being measured relative to the variables. The first group is the entire
experimental group: N=69. The second group is only those who found employment in the gas
industry: N=60. The third group is made up of only those who have demonstrated negative behavior
relative to the variable being measured and so is actually three separate groups. For the safety incident
score variable, N=10. For the attrition rate score variable, N=9. For the work ethic score variable,
N=11.
b
This number includes individual record PEP 27, who recorded a negative 30 on the safety incident
score measure. A safety incident score of negative 30 is three times greater than the safety incident
score of any other member of the experimental group and so skews the overall Mean for this measure.
The safety incident score mean of the experimental group without PEP 27 is 1.61, which is higher than
the safety incident mean (1.38) for the control group

sense since the individuals in the first subgroup (N=60) are exhibiting positive behavior
relative to the variable while the individuals reflected in the second subgroup are
exhibiting negative behavior relative to the same variable.
There was no legacy knowledge variable for the experimental group since it was
assumed that individuals taking the Fit4Natural Gas training program would have little or
no legacy knowledge.
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Comparing the data from the control group to the data from the
experimental group. The proper comparison of variable scores between the control
group and the experimental group is to compare the scores for those 60 members of the
experimental group who found employment in the gas industry to all 13 members of the
control group, who by definition were employed in the gas industry. Table 56 (below)
provides a comparison of the mean, standard deviation, and standard error for all three
dependent variables between the control group and the experimental group.

Table 56
Comparison of means, standard deviations, and standard error of variable scores of the control
group and the experimental group
Dependent Variables

Calculation

Safety incident score

Attrition rate score

(y1)

(y2)

Work ethic score (y3)

(C)

(E)

(C)

(E)

(C)

(E)

N

N=13

N=59

N=13

N=60

N=13

N=60

Mean

1.38

1.61

6.36

6.96

1.61

1.90

SD

2.95

3.38

4.47

1.67

4.89

2.14

SE

0.85

0.45

1.29

0.21

1.41

0.27

Since the measurements tracking the number of safety incidents reflected in the
safety incident score assumed a negative proportion, the higher the safety incident score,
the less likely an individual would commit a safety violation. Similarly, since the
measurements tracking attrition reflected in the attrition rate score assumed a negative
proportion, the higher the value for the attrition rate score, the less likely the individual is
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to leave the company where he/she is employed. And since the measurements tracking
work ethic reflected in the work ethic score assumed a negative proportion, The higher
the value of the work ethic score, the greater the degree of work ethic in the individual.
C = Control group (by definition, all 13 individuals in the control group were
employed in the gas industry).
E = individuals from the experimental group who found employment in the gas
industry.
It should also be noted that for the safety incident score of the experimental
group, the researcher used N = 59 in order to measure the overall safety incident score
without the score of individual PEP 27, whose safety incident score was negative 30, a
score three times greater than the safety incident score of any other member of the
experimental group and so skews the overall mean for this measure. The safety incident
score mean of the experimental group with PEP 27 is 1.08.
The t-test results. The researcher chose to assess the differences in the means
of the control group and the experimental group relative to each dependent variable in
order to determine any statistical difference between the scores of the two groups. The
hypothesis was that the experimental group would perform better than the control group
with respect to the number of safety incidents, the attrition rate, and the degree of work
ethic exhibited by the members of each group. In all cases, the higher the variable score,
the better the performance.
The researcher conducted two t-testsa for each variable, one that assumed equal
variance and one that assumed unequal variance. Since there is always the possibility
that a training course might have a negative impact on learning transfer, p values were
a

[T-tests were conducted using an online calculator at: http://faculty.vassar.edu/lowry/VassarStats.html.]
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determined for both one-tailed and two-tailed distributions. The researcher also ran an
F-test to determine the significance of the difference between the variances for each
variable for the control group and the experimental group. Confidence intervals were
defined for each variable and a power calculation analysis was conducted for each t-test
used for each variable to gauge the probability of falsely rejecting the null hypothesis.
The t-test for the safety incident score (variable y1). Table 57 (below) provides ttest data summary for the safety incident score.
Table 57
T-test data summary for safety incident score (variable y1)
Experimental Group (E)

Control Group (C)

Total

59

13

72

X

95

18

113

X2

831

138

969

SS

678.03

113.07

791.65

Mean

1.61

1.38

1.56

n
-

Table 58 (see page 251) provides two sets of results for the t-test, one that
assumes equal variance and another that assumes unequal variance. The first set of
results, which assumes equal variance, indicates a t score of +0.22 with 70 degrees of
freedom (df). The second set of results, which assumes unequal variance, indicates a t
score of 0.24 with 19.66 degrees of freedom (df). [It should be noted here that
understanding the df value in relation to the t score is critical in determining whether or
not there is any statistical significance in the difference between the means. Indeed,
according to Lowry (2011), “the smaller the number of degrees of freedom, the greater
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the difference between the corresponding t-distribution and the unit normal distribution.
Conversely, the larger the number of degrees of freedom, the more closely the
corresponding t-distribution will approximate the unit normal distribution” (Lowry, 2011,
“Intro to Procedures Involving Sample Means,” para. 10).]
Table 58
T-test results for safety incident score (variable y1)
Results assuming equal
variances

Results assuming unequal
variances

Mean (E) – Mean (C)

0.225

0.225

t

+0.22

0.24

df

70

19.66

p (one-tailed)

0.409

0.409

p (two-tailed)

0.818

0.818

The results for both tests suggest that the there is little significant variation
between the t-distribution and the normal unit distribution with respect to the safety
incident scores between the control group and the experimental group. The p values,
both for the one-tailed and two-tailed distribution, are well above the range that suggests
a moderate significance level (where p < 0.05). Thus, the probability that we cannot
reject the null hypothesis as far as the safety incident score is concerned is quite high.
In order to determine the precision of the results of the t-test, the researcher
determined the confidence intervals for the observed data (the mean) of each group as
well as the difference between the means. Table 59 (below) summarizes the confidence
intervals at the .95 and .99 levels for the safety incident score mean of the experimental
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group (E), the safety incident score mean for the control group (C), and for the difference
between the two means when equal variances are assumed and when unequal variances
are assumed.

Table 59
Confidence intervals for means for safety incident score (variable y1)
Confidence Intervals
Observed

0.95

0.99

Mean (E)

1.61

± 0.89

± 1.18

Mean (C)

1.38

± 1.85

± 2.59

Mean (E) – Mean (C)
[Assuming equal
sample variances]

0.23

± 2.05

± 2.72

Mean (E) – Mean (C)
[Assuming unequal
sample variances]

0.23

± 1.85

± 2.46

Independent Samples
The observed mean of 1.61 for the experimental group is not within the
confidence interval (CI) parameters for both 0.95 and 0.99, which suggests that the p
value for the variation among the means of the experimental group was statistically
significant. Of course this value is in line with the observed variation in safety incident
scores among the experimental group (SD = 5.26). The observed mean of the control
group was 1.38, which falls within the CI parameters; the variation here is not statistically
significant. So too, the observed difference in means (0.23) between the experimental
and control groups falls within the CI parameters at both the 0.95 and 0.99 levels, which
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suggests that the p value for the difference between the means of the two groups is not
statistically significant. In other words, the CI analysis of the difference between the
means for the safety incident score of the experimental and the control groups confirms
the results of the t-test. Thus, there is no statistically significant difference between the
means of the two groups.
In addition, an F-test was conducted in order to determine the significance of the
variance of the safety incident scores between the experimental and control groups. The
Table 60
F-test for the Significance of the Difference between the Variances of the safety incident score
(variable y1)for the Control Group and the Experimental Group
df (E)

df (C)

Fa

P

58

12

1.32

.31

Bottom of Form
P>.05 indicates no significant difference detected
between the variances of the two samples.
a

According to Choudhury (2010), the closer the value of F is to 1, the less variance there is between
two populations and thus less significance; conversely, the larger the value of F, the greater the
variance and the greater the significance.

results are summarized in Table 60 (above). The F value is 1.32, which confirms the null
hypothesis of equal variances. Thus, the appropriate t-test results for the safety incident
score are those that assume an equal variance.
Finally, given that the t-test results indicated that the null hypothesis with respect
to the safety incident score was true, the researcher conducted a power calculation
analysis (see Table 61 on page 254) to examine two aspects of the test: a) the strength of
the effect (using Cohen’s d to calculate effect size); b) the statistical power of the test (the
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probability that the test would find that the differences between the means was
statistically significant) relative to the sample size.
Table 61
Power calculation analysis for safety incident score (variable y1) - two sample method
Actual t-test

Modified t-test

Optimum t-test

One-sided

Two-sided

One-sided

Two-sided

One-sided

Two-sided

Observed
effect size
(Cohen’s d)

0.052

0.052

-- a

-- a

-- a

-- a

Statistical
powerb

29.53%

19.36%

90%

90%

98.7%

98.7%

Alpha

.05

.05

.05

.05

.05

.05

Allocation
ratio

4.53

4.53

2.84

2.84

1.17

1.17

Sample size
(E)

59

59

284

340

291

340

Sample size
(C)

13

13

100

120

248

291

Total sample
size

72

72

384

460

539

631

a

As the modified test results and the optimum test results are hypothetical, there is no observed effect
size.
b
Power calculations were done using an online power calculator at
http://www.cs.uiowa.edu/~rlenth/Power/.

It should be noted here that the results of any study, however slight, and assuming
they move in a positive direction, would become statistically significant with a large
enough sample size. Moreover, according to Hoenig and Heisey (2001), “for any test the
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observed power is a 1:1 function of the p value” (Hoenig & Heisey, 2001, p. 2). In other
words, if a test reveals a non-significant p value, then the observed power of the test will
also be low. So the value of examining the statistical power of the test relative to the
sample size is not to interpret the observed data, but rather to determine what sample size
would be sufficient to maximize the probability that the finding of a difference between
the means of the two groups would be significant. Using the basic parameters for the
actual test results, a set of modified test result values and optimum test result values for
expected statistical power and sample size for both the experimental group and the
control group were calculated.
The statistical power of the actual t-test for the safety incident score was 29.53%
for a one-sided test and 19.36% for a two-sided test. In other words, the probability that
the test would have yielded significant results was low, which is in keeping with the nonsignificant p value that the test generated. Moreover, the observed effect size (Cohen’s d)
was also quite low (0.052). Based on Cohen’s standard, the practical importance of the
observed difference in means was not that important (Cohen, 1969). Another way of
looking at the effect size value is to compare that value to the corresponding degree of
non-overlap between the means of the two groups. In this case, using a table developed
by Carson (2004), the degree of non-overlap between the means of two groups where the
effect size is equal to or less than 0.1 is only 7.7%. (By way of contrast, an effect size of
0.8, which Cohen considered to be the threshold indicator of a large effect, has a nonoverlap percentage of 47.4%.)
In order to obtain p values that would be considered statistically relevant for this
variable, the sample size would need to be increased. As the sample size increased, the p
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value would trend towards significance and the statistical power of the test would
increase. (See the hypothetical results for a modified t-test and an optimum t-test in
Table 61.) For a two-sided test with an alpha of 0.05 and a power of 98.7%, the optimum
samples size of the control group would be 291 and the optimum size of the experimental
group would be 341. The total optimum sample size would thus be 631.
The t-test for the attrition rate score (variable y2). Table 62 (below) provides ttest data summary for the attrition rate score.

Table 62
T-test data summary for attrition rate score (variable y2)
Experimental Group (E)

Control Group (C)

Total

59

13

72

X

417.45

82.65

500.1

X2

3073.11

785.41

3858.53

SS

168.85

259.95

432.64

Mean

6.96

6.36

6.85

n
-

Table 63 (page 257) provides two sets of results for the t-test, one that assumes
equal variance and another that assumes unequal variance. The first set of results, which
assumes equal variance, indicates a t score of +0.8 with 71 degrees of freedom (df). The
second set of results, which assumes unequal variance, indicates a t score of 0.48 with
12.74 degrees of freedom (df).
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Table 63
T-test results for attrition rate score (variable y2)
Results assuming equal
variances

Results assuming unequal
variances

Mean (E) – Mean (C)

0.60

0.60

t

+0.8

0.48

df

71

12.74

p (one-tailed)

0.213

0.326

p (two-tailed)

0.426

0.652

The results for both tests suggest that the there is little significant variation
between the t-distribution and the normal unit distribution with respect to the attrition rate
scores between the control group and the experimental group. The p values, both for the
one-tailed and two-tailed distribution, are well above the range that suggests even a
moderate significance level (where p < 0.05). Thus, the probability that we cannot reject
the null hypothesis as far as the attrition rate score is concerned is quite high.
In order to determine the precision of the results of the t-test, the researcher
determined the confidence intervals for the observed data (the mean) of each group as
well as the difference between the means. Table 64 (page 258) summarizes the
confidence intervals at the .95 and .99 levels for the attrition rate score mean of the
experimental group (E), the attrition rate score mean for the control group (C), and for the
difference between the two means when equal variances are assumed and when unequal
variances are assumed.
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Table 64
Confidence intervals for t-test results for attrition rate score (variable y2)
Confidence Intervals
Observed

0.95

0.99

Mean (E)

6.96

± 0.436

± 0.58

Mean (C)

6.36

± 2.81

± 3.93

Mean (E) – Mean (C)
[Assuming equal
sample variances]

0.60

± 1.49

± 1.99

Mean (E) – Mean (C)
[Assuming unequal
sample variances]

0.60

± 2.505

± 3.33

Independent Samples
The observed mean of 6.96 for the experimental group is not within the
confidence interval (CI) parameters for both 0.95 and 0.99, which suggests that the p
value for the variation among the means of the experimental group was statistically
significant. The observed variation in attrition rate scores among the experimental
group (SD = 5.26). The observed mean of the control group was 6.36, which is also not
within the CI parameters; the variation among the means of the control group was also
statistically significant. However, the observed difference in means (0.60) between the
experimental and control group does fall within the CI parameters at both the 0.95 and
0.99 levels, which indicates that the p value for the difference between the means of the
two groups is not statistically significant. In other words, the CI analysis of the
difference between the means for the attrition rate score of the experimental and the
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control groups confirms the results of the t-test. Thus, there is no statistically significant
difference between the means of the two groups.
In addition, an F-test was conducted in order to determine the significance of the
variance of the attrition rate scores between the experimental and control groups. The
results are summarized in Table 65 (below). The F value is 7.11, which rejects the null
hypothesis of equal variances. Thus, the appropriate t-test results for the attrition rate
score are those that assume an unequal variance.
Table 65
F-test for the Significance of the Difference between the Variances of the attrition rate score
(variable y2)for the Control Group and the Experimental Group
df (E)

df (C)

F

P

12

59

7.11

<.001

Bottom of Form
P>.05 indicates no significant difference detected
between the variances of the two samples.

Finally, given that the t-test results indicated that the null hypothesis with respect
to the attrition rate score was true, the researcher conducted a power calculation analysis
(see Table 66 on page 260) to examine two aspects of the test: a) the strength of the effect
(using Cohen’s d to calculate effect size); b) the statistical power of the test (the
probability that the test would find that the differences between the means was
statistically significant) relative to the sample size.
The statistical power of the actual t-test for the attrition rate score was 8.05% for a
one-sided test and 5.66% for a two-sided test. In other words, the probability that the test
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Table 66
Power calculation analysis for attrition rate score (variable y2) - two sample method
Actual t-test

Modified t-test

Optimum t-test

One-sided

Two-sided

One-sided

Two-sided

One-sided

Two-sided

Observed
effect size
(Cohen’s d)

0.094

0.094

-- a

-- a

-- a

-- a

Statistical
powerb

8.05%

5.66%

90%

90%

97.71%

97.71%

Alpha

.05

.05

.05

.05

.05

.05

Allocation
ratio

4.61

4.61

1.12

1.12

1.17

1.17

Sample size
(E)

60

60

3,189

3,800

4,918

5,808

Sample size
(C)

13

13

2,890

3,390

4,494

5,307

Total sample
size

73

73

6,079

7,190

8,912

11,115

a

As the modified test results and the optimum test results are hypothetical, there is no observed effect
size.
b
Power calculations were done using an online power calculator at
http://www.cs.uiowa.edu/~rlenth/Power/.

would have yielded significant results was very low indeed, which is in keeping with the
non-significant p value that the test generated. Moreover, the observed effect size
(Cohen’s d) was also low (0.094). Based on Cohen’s standard, the practical importance
of the observed difference in means was not that important; it was on the threshold
between a low effect and a trivial effect (Cohen, 1969). Another way of looking at the
effect size value is to compare that value to the corresponding degree of non-overlap
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between the means of the two groups. In this case, using a table developed by Carson
(2004), the degree of non-overlap between the means of two groups where the effect size
is equal to or less than 0.1 is only 7.7%. (By way of contrast, an effect size of 0.8, which
Cohen considered to be the threshold indicator of a large effect, has a non-overlap
percentage of 47.4%.)
In order to obtain p values that would be considered statistically relevant for this
variable, the sample size would need to be increased. As the sample size increased, the p
value would trend towards significance and the statistical power of the test would
increase. (See the hypothetical results for a modified t-test and an optimum t-test in
Table 66.) For a two-sided test with an alpha of 0.05 and a power of 97.71%, the
optimum samples size of the control group would be 5,307 and the optimum size of the
experimental group would be 5,808. The total optimum sample size would thus be
11,115.
The t-test for the work ethic score (variable y3). Table 67 (below) provides t-test
data summary for the work ethic score.
Table 67
T-test data summary for work ethic score (variable y3)
Experimental Group (E)

Control Group (C)

Total

60

13

73

X

113.98

20.99

134.97

X2

491.24

344.81

836.05

SS

274.72

310.92

586.51

Mean

1.89

1.61

1.85

n
-
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Table 68 (below) provides two sets of results for the t-test, one that assumes equal
variance and another that assumes unequal variance. The first set of results, which
assumes equal variance, indicates a t score of +0.32 with 71 degrees of freedom (df). The
second set of results, which assumes unequal variance, indicates a t score of 0.21 with
13.01 degrees of freedom (df).
Table 68
T-test results for work ethic score (variable y3)
Results assuming equal
variances

Results assuming unequal
variances

Mean (E) – Mean (C)

0.285

0.285

t

+0.32

0.21

df

71

13.01

p (one-tailed)

0.375

0.423

p (two-tailed)

0.75

0.85

The results for both tests suggest that the there is little significant variation
between the t-distribution and the normal unit distribution with respect to the work ethic
scores between the control group and the experimental group. The p values, both for the
one-tailed and two-tailed distribution, are well above the range that suggests even a
moderate significance level (where p < 0.05). Thus, the probability that we cannot reject
the null hypothesis as far as the work ethic score is concerned is quite high.
In order to determine the precision of the results of the t-test, the researcher
determined the confidence intervals for the observed data (the mean) of each group as
well as the difference between the means. Table 69 (page 263) summarizes the
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confidence intervals at the .95 and .99 levels for the work ethic score mean of the
experimental group (E), the work ethic score mean for the control group (C), and for the
difference between the two means when equal variances are assumed and when unequal
variances are assumed.
Table 69
Confidence intervals for t-test results for work ethic score (variable y3)
Confidence Intervals
Observed

0.95

0.99

Mean (E)

1.90

± 0.557

± 0.74

Mean (C)

1.61

± 3.07

± 4.30

Mean (E) – Mean (C)
[Assuming equal
sample variances]

0.29

± 1.75

± 2.33

Mean (E) – Mean (C)
[Assuming unequal
sample variances]

0.29

± 2.75

± 3.66

Independent Samples
The observed mean of 1.90 for the experimental group is not within the
confidence interval (CI) parameters for both 0.95 and 0.99, which suggests that the p
value for the variation among the means of the experimental group was statistically
significant. The observed variation in work ethic scores among the experimental group
(SD = 2.14). The observed mean of the control group was 1.61, which is within the CI
parameters; the variation among the means of the control group was thus not statistically
significant. However, the observed difference in means (0.29) between the experimental
and control group does fall within the CI parameters at both the 0.95 and 0.99 levels,
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which indicates that the p value for the difference between the means of the two groups is
not statistically significant. In other words, the CI analysis of the difference between the
means for the work ethic score of the experimental and the control groups confirms the
results of the t-test. Thus, there is no statistically significant difference between the
means of the two groups.
In addition, an F-test was conducted in order to determine the significance of the
variance of the work ethic scores between the experimental and control groups. The
results are summarized in Table 70 (below). The F value is 5.22, which rejects the null
hypothesis of equal variances. Thus, the appropriate t-test results for the work ethic
score are those that assume an unequal variance.
Table 70
F-test for the Significance of the Difference between the Variances of the work ethic score
(variable y3)for the Control Group and the Experimental Group
df (E)

df (C)

F

P

12

59

5.22

<.001

Bottom of Form
P>.05 indicates no significant difference detected
between the variances of the two samples.
Finally, given that the t-test results indicated that the null hypothesis with respect
to the work ethic score was true, the researcher conducted a power calculation analysis
(see Table 71 on page 265) to examine two aspects of the test: a) the strength of the effect
(using Cohen’s d to calculate effect size); b) the statistical power of the test (the
probability that the test would find that the differences between the means was
statistically significant) relative to the sample size.
264

Table 71
Power calculation analysis for work ethic score (variable y3) - two sample method
Actual t-test

Modified t-test

Optimum t-test

One-sided

Two-sided

One-sided

Two-sided

One-sided

Two-sided

Observed
effect size
(Cohen’s d)

0.07

0.07

-- a

-- a

-- a

-- a

Statistical
powerb

24.45%

15.56%

90%

90%

99.71%

99.71%

Alpha

.05

.05

.05

.05

.05

.05

Allocation
ratio

4.61

4.61

1.55

1.55

1.18

1.18

Sample size
(E)

60

60

261

320

517

594

Sample size
(C)

13

13

168

206

435

500

Total sample
size

72

72

429

526

952

1,094

a

As the modified test results and the optimum test results are hypothetical, there is no observed effect
size.
b
Power calculations were done using an online power calculator at
http://www.cs.uiowa.edu/~rlenth/Power/.

The statistical power of the actual t-test for the work ethic score was 24.45% for a
one-sided test and 15.56% for a two-sided test. In other words, the probability that the
test would have yielded significant results was low, which is in keeping with the nonsignificant p value that the test generated. Moreover, the observed effect size (Cohen’s d)
was also quite low (0.07). Based on Cohen’s standard, the practical importance of the

265

observed difference in means was not that important (Cohen, 1969). Another way of
looking at the effect size value is to compare that value to the corresponding degree of
non-overlap between the means of the two groups. In this case, using a table developed
by Carson (2004), the degree of non-overlap between the means of two groups where the
effect size is equal to or less than 0.1 is only 7.7%. (By way of contrast, an effect size of
0.8, which Cohen considered to be the threshold indicator of a large effect, has a nonoverlap percentage of 47.4%.)
In order to obtain p values that would be considered statistically relevant for this
variable, the sample size would need to be increased. As the sample size increased, the p
value would trend towards significance and the statistical power of the test would
increase. (See the hypothetical results for a modified t-test and an optimum t-test in
Table 71.) For a two-sided test with an alpha of 0.05 and a power of 99.71%, the
optimum samples size of the control group would be 500 and the optimum size of the
experimental group would be 594. The total optimum sample size would thus be 1,094.
The Comparison of the Data within Groups
The comparison of the data within groups was limited to addressing two
questions. The first question was did the legacy knowledge of the individuals in the
control group have any significant impact on the three benchmark variables (safety
incident score, attrition rate score, and work ethic score.) An analysis of a correlation
matrix was conducted in order to determine if there was any relationship between the
legacy knowledge variable and the three dependent variables. The second question
addressed how the nine cohorts of the experimental group compared to each other
relative to each dependent variable. A sample distribution of the mean for each
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dependent variable was plotted to provide a snapshot of how the means of one cohort
compared to another. Also, the Spearman Rank Order Correlation Coefficient was
calculated between the means for each variable to determine any monotonic associations.
The relationship between the dependent variables and the confounding
variable for the control group. One of the assumptions going into this study was that
individuals in the control group were more likely to have been hired by a company in the
gas industry because of a higher degree of legacy knowledge than possessed by those in
the general population, such as those who might enroll in the Fit4Natural Gas training
program. Further, it was assumed that individuals with a higher degree of legacy
knowledge might perform better relative to the three dependent variables (number of
safety incidents, attrition rate, and demonstrated work ethic) than individuals with a lower
degree of legacy knowledge (i.e. the individuals in the training program). The degree to
which the individuals in the control group possessed legacy knowledge was captured
through the Legacy Knowledge survey (see pages 116-118 for a description of the survey
and pages 158-162 for the results). Legacy knowledge as defined in this study included:
1) specific knowledge and experience of occupations/jobs within the oil and gas industry
prior job-specific knowledge; and 2) minimum education requirements; 3) core industry
competencies; 4) core “soft-skill” competencies; and 5) prior general understanding of
the nature of work in the gas industry. (See pages 110-111.)
An analysis of a correlation matrix for the three dependent variables and the
confounding variable (legacy knowledge). An analysis of a correlation matrix for the
three dependent variables and the confounding variable (see Table 72 on page 268)
indicated that the degree of correlation between the confounding variable and the three
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dependent variables was insignificant. There was a slightly negative correlation between
the confounding variable and both the attrition rate variable and the work ethic variable,
but the value was so close to zero as to be statistically irrelevant. The confounding
variable did demonstrate a 0.282 correlation with the safety incident variable, but this
value was also so low as to be statistically insignificant. It is worth noting that the
attrition rate variable did share a high degree of correlation with the work ethic variable, a
fact that could be explored in greater depth in future studies.
Table 72
Correlation Matrix for multiple regression analysis of the means of the dependent
variables (safety incident score variable y1, attrition rate score variable y2 , work ethic
score variable y3) and the confounding variable ( legacy knowledge) of control groupa

y1
y2
y3
L

y1

y2

y3

L

1
0.085
-0.043
0.282

0.085
1
0.773
-0.34

-0.043
0.773
1
-0.064

0.282
-0.34
-0.064
1

a

The plotting of the correlation matrix calculations were done using Lowry’s online calculator at
http://faculty.vassar.edu/lowry/VassarStats.html (Lowry, 2011, Concepts & Applications of Inferential
Statistics, online calculations). For the purposes of this matrix, Y = L (legacy knowledge), x1 = y1, x2
= y2, and x3 = y3.

A comparison of the nine cohorts of the experimental group. As noted earlier,
the experimental group was made up of nine cohorts or training classes. The first of the
cohorts began training in February of 2010; the last of the cohorts began training in
November of 2010. Overall, 61.6% of the individual in the experimental group
responded to the follow-up survey (see Table 73 on page 269). The cohort with the most
respondents by percentage was the 4th cohort (75%); the cohort with the least respondents
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by percentage was the 9th cohort (45.45%). The average number of individuals who
responded in each cohort (7.67) was fairly consistent across all the cohorts.
Table 73
Percentage (by cohort) of individuals who took the Fit4natural gas Program who
responded to the follow-up survey (N=69)a
Cohort

Number of
individuals in
cohort

Number of
individuals who
responded to survey

Percentage

12

7

58.3%

2nd Cohort (PEP 8 thru
PEP 16)

14

9

64.2%

3rd Cohort (PEP 17
thru PEP 24)

12

8

66.7%

4th Cohort (PEP 25
thru PEP 33)

12

9

75%

5th Cohort (PEP 34
thru PEP 41)

13

8

61.5%

6th Cohort (PEP 42
thru PEP 50)

14

9

64.2%

7th Cohort (PEP 51
thru PEP 57)

12

7

58.3%

8th Cohort (PEP 58
thru PEP 64)

12

7

58.3%

9th Cohort (PEP 65
thru PEP 69)

11

5

45.45%

Total

112

69

61.6%

1st Cohort (PEP 1 thru
PEP 7)

a

The total number of individuals who went through the Fit4Natural Gas training program was 112. Of
these 112 individuals, 69 responded to the survey, or 61.6%. (See pages 100-102 for a more detailed
explanation.)
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Table 74 (see below) provides a comparative summary of the means and standard
deviations of the variable scores of the experimental group by cohort.
Table 74
Comparison of means and standard deviations of variable scores of the experimental group by
cohort (N=69)a
Dependent Variables
Cohort

safety incident score
(variable y1)

attrition rate score
variable y2)

work ethic score
(variable y3)

Nb

Mean

SD

N

Mean

SD

N

Mean

SD

7

2.57

1.05

7

5.64

3.05

7

1.49

2.1

2nd Cohort (PEP 8
thru PEP 16)d

9

1.0

2.34

9

4.32

3.74

9

1.32

1.63

3rd Cohort (PEP 17
thru PEP 24)e

8

1.37

2.39

8

4.57

3.14

8

0.22

2.75

4th Cohort (PEP 25
thru PEP 33)f

9

-3.78

10.19

9

5.35

3.48

9

0.72

3.17

5th Cohort (PEP 34
thru PEP 41)

8

-0.25

4.32

8

8.325

0.76

8

1.96

1.14

6th Cohort (PEP 42
thru PEP 50)

9

1.56

4.08

9

6.84

1.73

9

2.12

1.61

7th Cohort (PEP 51
thru PEP 57)

7

3

0

7

6.16

1.59

7

2.59

0.66

8th Cohort (PEP 58
thru PEP 64)

7

2

2.45

7

7.67

0.97

7

1.56

1.91

9th Cohort (PEP 65
thru PEP 69)

5

3

0

5

6.12

1.5

5

3.18

0.53

Total

69

0.94

4.95

69

6.006

2.93

69

1.59

2.15

1st Cohort (PEP 1
thru PEP 7)c
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a

The experimental group contained 69 individuals. Each of these 69 individuals belonged to one of
nine cohorts.
b
n = the number of individuals in each cohort who responded to the survey.
c
One individual (PEP 4) from the 1st cohort did not find a job within the gas industry.
d
Four individuals (PEP 8, PEP 9, PEP 10, and PEP 16) from the 2nd cohort did not find a job within
the gas industry. Also, PEP 16 was a female (one of only six in the experimental group).
e
Two individuals (PEP 17 and PEP 22) from the 3rd cohort did not find a job within the gas industry.
Also, there were three female participants in the 3rd cohort (PEP 17, PEP 22, and PEP 24).
f
Two individuals (PEP 28 and PEP 29) from the 4th cohort did not find a job within the gas industry.
Also, there were two female participants in the 4th cohort (PEP 25 and PEP 26).

The mean for the safety incident score across all cohorts was .94; yet two cohorts
posted negative means and one (cohort 4) posted a mean of -3.78 (SD = 10.19). A
sample distribution of the means of the safety incident scores (see Figure 12 below) is
negatively skewed with seven of the nine values clustering above the mean. It is worth
noting that the overall safety incident mean without the mean of cohort 4 is 1.90, almost
double what it is when you account for all nine cohorts, which would result in a more
symmetrical distribution. Finally, a comparison of the mean to the standard of deviation
for the safety incident score for each cohort using the Spearman Rank Order Correlation
Coefficient yielded an (rs) value is -0.8487, which indicates a significant negative
correlation exists between the two measures.

Critical values of the mean in tail.
C2 1.0
C3 1.37
C6 1.56
C5 -0.25
C8 2.0
C4 -3.78

C9 3.0
C1 2.57 C7 3.0

Figure 12. Sampling distribution of safety incident score means by cohort for the experimental group.
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The mean for the attrition rate score across all cohorts was 6.006. The two
cohorts that posted the highest means (cohort 5, with a mean of 8.325 and cohort 8 with a
mean of 7.67) also had the lowest variance among scores (SD of 0.76 and 0.97
respectively). In fact, when comparing the mean to the standard of deviation for the
attrition rate score by cohort, there seems to be a very strong inverse relationship between
the two values. The higher the mean, the lower the standard of deviation. The Spearman
Rank Order Correlation Coefficient (rs) is -0.9167, which indicates a significant negative
correlation exists between the two measures. Of course these results indicate that there
was less variation on the part of the individuals in the better performing cohorts, while
there was more variation on the part of the individuals in the poorer performing cohorts,
although why this might have been the case is a subject for further study. It should also
be noted, however, that all nine of the individuals who were unable to find jobs in the gas
industry were from the bottom four cohorts in terms of the attrition score. A sample
distribution of the means of the attrition rate scores (see Figure 13 below) shows a fairly
uniform distribution with four of the nine values clustering below the mean and five of
the nine values clustering above the mean.

Critical values of the mean in tail.

C9 6.12
C7 6.16

C1 5.64
C4 5.35

C6 6.84

C3 4.57
C2 432

C8 7.67

Figure 13. Sampling distribution of attrition rate score means by cohort for the experimental group.
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C5 8.33

The mean for the work ethic score across all cohorts was 1.59. Again, the two
cohorts that posted the highest means (cohort 9, with a mean of 3.18 and cohort 7 with a
mean of 2.59) also had the lowest variance among scores (SD of 0.53 and 0.66
respectively). So too, when comparing the mean to the standard of deviation for the
attrition rate score by cohort, there seems to be a very strong inverse relationship between
the two values. The Spearman Rank Order Correlation Coefficient (rs) is -0.9167, (which
is the same rs value yielded by the comparison of the means and the standard deviations
for the attrition rate score). Once again, this value indicates a significant negative
correlation exists between the two measures. Here, too, it should be noted that all nine of
the individuals who were unable to find jobs in the gas industry were from the bottom
four cohorts in terms of the work ethic score. A sample distribution of the means of the
work ethic scores (see Figure 14 below) shows an almost perfectly uniform distribution
with four of the nine values clustering below the mean, four of the nine values clustering
above the mean, and the remaining value, the median, almost precisely at the mean.

Critical values of the mean in tail.
C8 1.56
C1 1.49

C2 1.32

C3 0.22

C5 1.96

C6 2.12

C4 0.72

C7 2.59

Figure 14. Sampling distribution of work ethic score means by cohort for the experimental group.
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C9 3.18

Finally, the Spearman Rank Order Correlation Coefficient test was used to
determine if there were any significant correlations between the means of the three
variables in the experimental group by cohort. Table 75 (below) provides a summary of
those results.

Table 75
Spearman Rank Order comparison of the means of the dependent variable scores by cohorts
of the experimental group
Safety Incident
Score (y1)

Attrition rate score

Work ethic score (y3)

(y2)

Indv.
record

Raw
score

Rank

Raw
Score

Rank

Raw
Score

Rank

C1
C2
C3
C4
C5
C6
C7
C8
C9

2.57
1.0
1.37
-3.78
-0.25
1.56
3
2
3

7
3
4
1
2
5
8.5
6
8.5

5.64
4.32
4.57
5.35
8.325
6.84
6.16
7.67
6.12

4
1
2
3
9
7
6
8
5

1.49
1.32
0.22
0.72
1.96
2.12
2.59
1.56
3.18

4
3
1
2
6
7
8
5
9

Totals
(N=9)

0.94

6.006

Spearman Rank
Order Correlation
Coefficient (rs)

1.59

Coefficient for means of Safety Incident Score (y1) measured against means
of Attrition Rate Score (y2)
Coefficient for means of Safety Incident Score (y1) measured against means
of Work Ethic Score (y3)
Coefficient for means of Attrition Rate Score (y2) measured against means
of Work Ethic Score (y3)

0.1958
0.6625
0.6333

*According to Zar (1972), the critical value of the Spearman Rank Order Correlation Coefficient (rs) for a
two-tailed test where α = .05 and n = 9 is .700. The critical value of the Spearman Rank Order Correlation
Coefficient (rs) for a two-tailed test where is α =.01 and n = 9 is .833. For a one-tailed test the
corresponding numbers are .600 and .783.
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Cohorts 2, 3, and 4 consistently rank at the bottom in terms of performance for all
three measures. The remaining cohorts rank in the middle to the top for all three
measures. The results suggest that there is no significant correlative relationship between
the means by cohort of the safety incident score and the attrition rate score. However, the
results do indicate that there is a strong correlative relationship (0.6625) between the
means by cohort of the work ethic score and the safety incident score. The results also
indicate that there is a similarly strong correlative relationship (0.6333) between the
means by cohort of the work ethic score and the attrition rate score.
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Chapter 5
Summary, Conclusions, and Recommendations
The preceding four chapters 1) introduced the topic of this study (did the MSETC
Fit4Natural Gas training program have an impact on three specific variables); 2) provided
a review of the related literature in the context of training in general and the training
practices and culture of the gas industry in particular; 3) described the quasi-experimental
nature of the study and outlined the qualitative and quantitative instruments that were
used to collect data; and 4) presented both the quantitative and qualitative findings. The
purpose of this chapter is to summarize those findings, discuss their relative and practical
significance, and make recommendations for future research.
The purpose of this study, as noted in previous chapters, was to examine the value
of pre-employment training to the oil and gas companies working in the nine counties of
the Central Pennsylvania Workforce Investment Board region and the five counties of the
Northern Tier Workforce Investment Board region of Pennsylvania to develop the
Marcellus Shale play. The definition of value in this context was limited to the impact of
training in three critical areas: 1) safety issues; 2) attrition rates of new hires attendance;
and 3) work ethic. The overall goal of this study was to build upon previous research in
three areas. In the area of workforce development, the goal for this study was to
demonstrate a more practical approach to assessing the real world value of training. In
the context of the research on human capital investment, the goal of this study was to
expand the scope of how training is typically defined to include pre-employment training.
A third goal of this study was to examine qualitative factors such as individual
expectations, company attitudes, and prior knowledge of careers in the gas industry
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(legacy knowledge) that might impact the degree to which an appropriate work ethic
becomes a manifest reality.
To get a foundational sense of the value of the pre-employment training delivered
through the Marcellus Shale Education and Training Center (MSETC), this study
examined the following set of questions from the employer perspective:
1. Does pre-employment training help reduce the number of safety incidents on the
worksite among new hires during the probationary period? After six months?
2. Does pre-employment training help increase the number of new hires who remain
employed after the probationary period (90 days)? After six months?
3. Does pre-employment training result in an improved work ethic among new hires?
The answers to these questions serve as the foundation to assess the value of
training for the employers to better quantify the process of finding and retaining a
qualified workforce within the Marcellus Shale natural gas industry sector.
The Summary of the Findings
The summary of the findings will be presented in three sections: 1) the results of
the surveys and other data collection instruments; 2) the results of comparing the data sets
across groups with respect to the three research questions; and 3) the results of comparing
the data sets within groups.
The results of the surveys and other data collection instruments. As noted in
Chapter Four, the surveys and other instruments used to collect data for both the control
group and the experimental group were either self-reporting surveys or third-party
observation checklists. Some were developed specifically and precisely for this study.
Others were developed previously as screening tools and adapted for this study. It should
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also be noted that the findings for the Follow-up Survey administered to the experimental
group include an analysis of the validity and reliability of the survey instrument.
Summary of the results for the control group – Legacy Knowledge Survey. The
results of the Legacy Knowledge Survey reveal that individuals in the control group had
very little previous experience in the gas industry and consequently possessed very little
legacy knowledge. Seven of the thirteen individuals had experience as a Roustabout (3),
Packer (1), or Chainsaw Bucker (3), but even then, the amount of actual work experience
was very small. One individual had 30 years experience as a Chainsaw bucker; the
remaining seven individuals had 8.33 years of experience between them. Three
individuals possessed a high degree of legacy knowledge; three individuals possessed a
moderate degree of legacy knowledge; and the remaining seven individuals possessed a
low degree of legacy knowledge. All of the individuals possessed a high school diploma
or G.E.D. equivalent, but virtually no training or education beyond that. Overall, the
individuals in the control group had some experience operating heavy equipment or
working in a general labor environment, and most had experience working outdoors.
With the exception of two individuals who had criminal records, and in spite of the lack
of work experience in the gas industry or a significant degree of legacy knowledge, most
seemed to be the kind of individual that would do well in the gas industry. Finally, it
should be noted that legacy knowledge was considered a confounding variable for the
purposes of this study. As stated earlier, one of the assumptions going into this study
was that the control group would possess a higher degree of legacy knowledge than those
in the experimental group and so might perform better relative to the three dependent
variables. (It was also assumed that those in the experimental possessed no legacy
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knowledge.) An analysis of a correlation matrix for the three dependent variables and the
confounding variable indicated that the degree of correlation between the confounding
variable and the three dependent variables was insignificant.
Summary of the results for the control group –New Hire Data Sheet. The
results of the New Hire Data Sheet were used to determine the safety incident score and
also the quantitative components of the overall attrition rate score and the overall work
ethic score. Of the original thirteen individuals in the control group, four were no longer
working for ROC at the six-month point and a fifth was terminated after six months (this
fifth individual was terminated because he was in jail serving a sentence for a DUI). It is
worth noting that the overall attrition rate for the control group was 38.5%.
Three of the thirteen individuals were guilty of safety violations and so earned a
negative safety incident score; the remaining ten all had positive safety incident scores.
Six of the thirteen individuals were absent on at least one occasion (46% of the control
group) and two of these were also late on at least one occasion. The corresponding
quantitative work ethic scores for these individuals were in the negative. No individual
possessed a negative score in all three categories (safety, number of times tardy, and
number of times absent).
Summary of the results for the control group – ROC Employee Three-Month
and Six-Month Performance Reviews. According to the results of the ROC Employee
Three-Month and Six-Month Performance Reviews, most of the individuals in the control
group performed at or above the satisfactory level in all seven categories at the threemonth mark, though very few individuals performed at the excellent level. The mean of
the response average by category ranged from a low of 3.38 for communication skills to a
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high of 3.84 for work quality. The overall performance mean for the control group for all
seven categories at the three-month point was 3.65.
The performance review scores at the six-month mark demonstrate an overall
improvement. 88% of the individuals performed at the good level or better in all
categories except communication skills. It should be noted, however, that the
performance scores at the six-month mark represent only nine individuals; four
individuals were no longer employed. The area with the most dramatic improvement
was the area of attendance/punctuality which improved from a mean of 3.46 (the lowest
at the three-month mark) to a mean of 4.22 (the highest at the six month point. In
addition, the SD for the attendance/punctuality category improved from 1.008 (the largest
variance) to 0.42 (the second smallest variance). Of course given that the six-month
performance scores did not include scores for the four individuals who were no longer
employed by ROC, and since one of these individuals (ROC 4) had been terminated for
attendance issues, one would expect an increase in the overall mean of the
attendance/punctuality category.
The raw data from the ROC Employee Three-Month and Six-Month reviews was
rescored so that the data would be consistent with data obtained from the other
instruments used to collect information about the control group. Data with respect to
safety performance was used only to validate the quantitative safety incident score (s1)
determined from the ROC New Hire Data Sheet. Data with respect to work ethic and
attrition (retention) was used to determine both the qualitative work ethic score (w3) and
the qualitative retention score (v3).
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There was greater variance among the data regarding safety performance based on
the observations of the supervisors (ROC Employee Performance Review) than there was
based solely on the quantitative number of safety incidents recorded on the New Hire
Data Sheets. However, there was seemingly no relation between either safety
performance or the number of safety incidents relative to whether or not an individual
remained employed with ROC. Indeed, there was no statistically significant correlation
between the safety performance as recorded in the ROC Employee Performance Reviews
and the safety incident score as determined using data from the ROC New Hire Data
Sheet.
The work ethic scores at the three-month mark range from -1 to a positive 1.33.
The work ethic scores at the six-month mark range from -4 to a positive 3.33. The
quantitative retention scores at the three-month mark range from 0 to a positive 1.33.
The quantitative retention scores at the six-month mark range from -4 to a +2.66.
The mean for the overall work ethic score for the entire control group was 0.89
(with again a rather substantial SD of 3.11); but the mean of the overall score for the
remaining nine individuals was 2.88 with an SD of 0.81. The mean for the overall
retention score for the entire control group was 0.66 (with again a rather substantial SD of
2.81); but the mean of the overall score for the remaining nine individuals was 2.44 with
an SD of 1.01. One could say that the six-month score and the overall score for both
qualitative measures for the nine remaining individuals are a more precise reflection of
those individuals who find success working in the oil and gas industry, at least when
measured by qualitative criterion applied to work ethic and retention. But for purposes
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of making valid comparisons between groups, this study focused on the larger
comparison between the control group (N=13).
Summary of the results for the control group - the S.A.F.E. Observation
Checklist. Supervisors noted twelve safety issues of concern among those in the control
group for category 1) personal protective equipment, and for category 4) work conditions
and housekeeping. Supervisors noted ten safety issues of concern among those in the
control group for category 2) body position/body mechanics, and for category 3) tools
and equipment. Only one area of concern was noted for category 5) vehicles and mobile
equipment.
A Spearman Rank Order comparison of the tally of safety infractions noted in
S.A.F.E. Observation Checklist to the Safety Incident score (s1) by individual records
indicated a slightly inverse relationship (-0.0503) between the two sets of data. Since the
rs score is so close to zero, one can conclude that relationship between the two
distributions is so loose as to be non-existent.
One possible explanation for this is that the areas marked as areas of concern had
not yet become sufficiently troublesome to be identified as an actual safety incident. This
explanation seems obvious given that ROC intended the S.A.F.E. Observation Checklist
to be a tool to teach safety and to catch safety concerns before they became safety
incidents. A comparison between safety performance as recorded in the Employee
Performance reviews and the number of safety concerns recorded in the S.A.F.E.
Observation Checklist (see Table 25 on page 190) also yielded a slightly inverse
relationship (-0.0032). Again, one can conclude that the relationship between the two
distributions is so loose as to be non-existent.
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Summary of the results for the control group - the ROC employee termination
form.

Only two individuals were terminated from ROC (individuals ROC 4 and ROC

6). There were no safety concerns with the individual identified as ROC 4. In fact he
was one of only four individuals from the control group who scored positively on all
three safety matrices. But he performed poorly on both the quantitative and qualitative
measures for work ethic and retention. The supervisor indicated he was fired because he
was late twice and absent without leave or notice. There were some safety concerns
regarding individual ROC 6, but he had no safety incidents; his performance as far as
work ethic and the qualitative measures associated with retention were satisfactory. Had
he not been terminated because of a DUI conviction, he would in all probability still be
working in the gas industry.
Summary of the results for the control group - the ROC employee exit survey.
The employees who left ROC had a generally favorable or satisfactory experience. The
area given the highest rating was the quality of the company, with an overall mean of
2.89. The quality of the work was given the second highest categorical rating with an
overall mean of 2.78. The mean of the overall rating given to interactions with
supervisors was 2.67. The nature of the work, with an overall mean of 2.45, was seen as
the area of the greatest dissatisfaction among those who left voluntarily.
Summary of the results for the experimental group - the Follow-up survey.
The follow-up survey contained a blend of quantitative and qualitative questions
designed to gain information as to whether or not the pre-employment training delivered
through the MSETC had any impact on three benchmark variables of this study. The
survey itself was developed with the assistance of a panel of industry experts.
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The Cronbach's α. The Cronbach's α for the survey was 0.86, while the split-half
correlation was 0.88, and the Spearman-Brown formula was 0.93. These numbers are all
more than adequate to suggest that the items of the survey actually measure what they are
purported to measure. In addition, the survey measured the Cronbach's α for several
subscales that exist within the survey. The Cronbach's α for the 27 qualitative questions
in sections one and three was .85. The Cronbach's α for all work ethic questions in
sections one and three was also.85. In fact all but four of the subscales posted a
Cronbach's α of less than 70. The Cronbach’s α for the eight quantitative questions in
sections one and three was .46. However, upon further analysis it was clear that these
eight questions were measuring three dimensions. The Cronbach’s α score for four of
these separate dimensions ranged from .68 to .76. A fifth dimension, the two quantitative
questions on retention, had a Cronbach’s α of only .07, which suggests virtually no
correlation between these two items. The cause of this anomaly was most probably the
result of the fact that the first question was looking for a positive factor of retention and
the second question was looking for a negative factor of retention.
The quantitative data. The quantitative data from the follow-up survey provided
an account of the number of individuals who committed safety incidents and the number
of incidents, the number of individuals who were late to work and the number of tardies,
and the number of individuals who were absent from work and the number of absences.
This information was measured against two different numbers: a) the total experimental
group (N=69); b) the number of individuals who found work in the gas industry (N=60).
In the attrition category, the average quantitative attrition rate score for those employed in
the gas industry was 6.15, while the average rate for the entire experimental group was
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5.34. The average attrition rate score for the nine individuals who did not find
employment in the gas industry was zero; one individual (PEP 24) worked in the industry
for three months before leaving and so had an attrition rate score of 4. Of course the
attrition rate score is not the same thing as the actual attrition rate. It is worth noting,
however; that the actual attrition rate for the control group was 38.5% compared to the
actual rate of 1.67% for the experimental group.
Ten individuals were involved in safety incidents while employed in the gas
industry, which is 14.5% of all of the individuals in the experimental group (N=69) but
which is actually 16.67% (10 out of 60) when you define N as only those individuals
from the experimental group who found employment in the gas industry (N=60). It is
also worth noting here that the actual number of individuals from the control group who
were involved in safety incidents was 23.1% compared to the actual rate of 16.67% for
the experimental group.
Of the nine safety incidents recorded for individuals in the experimental group,
only two were reportable, and both of these individuals were still with their employer
when this survey was taken, a fact which is somewhat surprising. A reportable incident
is reportable because the company has to report it to its insurance carrier, and since
insurance premiums are impacted by the number of reportable incidents a company has
on record, there is always an adverse financial impact for the company. Individuals who
commit reportable safety incident violations are generally terminated. But such was not
the case here.
Six individuals were cited for being tardy while employed in the gas industry,
which is 8.69% of all of the individuals in the experimental group (N=69) but which is
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actually 10% (6 out of 60) when you define N as only those individuals from the
experimental group who found employment in the gas industry (N=60). Of the six
individuals who were late for work, five were given verbal warnings and one received no
warning at all. There were no written warnings given. The actual number of individuals
from the control group who were cited for being tardy while employed in the gas industry
was 15.4% compared to the actual rate of 10% for the experimental group.
The qualitative data. The qualitative data from the follow-up survey was used to
determine the quantitative, qualitative and overall variable scores for the safety incident
score measure, the retention score measure, and the work ethic score measure. In
addition, the qualitative data provided additional demographic information about the
individuals in the experimental group.
A total of 30 individuals were employed as roughnecks and general laborers, 18
as technicians, 7 as drivers, and 4 as office staff.

Given the nature of the training

program, one might have expected a greater number of roughnecks and laborers and
fewer technicians; however, the technical definition of technician is fluid and so may
have been simply another label for a general laborer.
A total of 28 companies from eight industry sectors hired graduates of the
Fit4natural Gas training program. The companies ranged in size from small local
companies like G. L. Parrish with 20 employees to large multinational companies like
Halliburton, Chesapeake, and Shell. 86.67% of the individuals in the experimental group
were hired by companies in the service sector. 3.34% were hired by companies outside
the gas industry (security and data services). What was unexpected was that six of the
graduates (10%) were hired directly by companies in the energy sector.
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The average income among graduates within six months of finding employment
was $17.35 per hour.
The top two benefits of working in the gas industry according to the individuals
from the experimental group were a) making good money; and b) the nature of the work
itself. Only nine individuals indicated any negative aspects of working in the gas
industry: a) long hours; and b) hard work.
Two-thirds of those employed in the gas industry indicated that their supervisors
felt they were doing a good job or better (eight individuals indicated they had received
excellent performance ratings). Approximately one-sixth of those employed were doing
satisfactory work. (The percentage of individuals receiving satisfactory comments or
better was 83.34%.) A final one-sixth were doing less than satisfactory work or did not
respond to the questions.
One-third of the individuals in the experimental group indicated they had career
aspirations of becoming a supervisor or manger of crew leader. 10% were comfortable
in non-supervisory roles. Slightly over half of the experimental group did not respond to
this question.
Ten individuals did not find work in the gas industry. 40% of the individuals in
this subgroup were women, compared to 8.7% (6 out of 69) for the entire experimental
group. Five individuals from this group found employment elsewhere; three in the
construction industry, one in logistics (CDL driver), and one found a position working for
Stanley Steamer. Here, too, the more demanding and better paying positions favored the
men. The three individuals who found employment in the construction industry were all
men and were making an average of $31 per hour. The two women (a CDL driver and a
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Stanely Steamer technician) were making $13.50 and $8.50 respectively. [It is also worth
noting that the two women who did find and retain jobs in the gas industry did so as truck
drivers earning $15 and $16 per hour, which is to say they were not hired for some of the
more physically demanding positions and their salaries were in the fourth quintile below
the median.]
The last section of the survey asked individuals to comment on their experience in
the training program itself and the overall value of the program. Eleven individuals said
the program provided them an opportunity to acquire skills. Three individuals said the
program provided them an opportunity to gain experience. 28 individuals said the
program gave them an opportunity to learn about the gas industry. Another eight said it
provided them an opportunity to network and three said it provided them with economic
opportunity. Not every individual responded with a comment.
Five individuals said the program did not meet their expectations; another five
said it did not help them get a job.
Seventeen individuals said the most important take-away from the program was
learning how to drive heavy equipment; another seventeen said the most important takeaway was understanding the nature of the work in the industry and the value of work
ethic.
29 individuals indicated that people should enroll in the program because it
provided you with a foundational understanding of the industry. 19 said people should
enroll because of the quality of the instructors. Nine individuals said people should
enroll because it provided you with a foundation for economic success.
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Only two individuals said there was no value to the training. One individual
indicated he said this because he hade to retake OSHA 10 (a ten-hour safety training
component). A second individual indicated that he did not need the program. Both
responses reflected the personal experiences of the individuals who made them rather
than a reflection about the value of the program to a larger participant population who
might need such training. 88% of the individuals in the experimental group indicated that
the training to be valuable, moderately valuable, or very valuable. Only seven
individuals indicated that the training was not valuable at all, and one indicated that the
training was somewhat valuable.
A summary of the results of comparing the data sets across groups with
respect to the three research questions. Two of the variables, the independent variable
and the safety incident score, represented nominal values. The other two variables, the
attrition rate score and the work ethic score, reflected both quantitative and qualitative
data that might be termed variable components.
The variables for the control group. There were only two representative scores
for the safety incident score (y1): positive 3 for no safety incidents and negative 4 for
those involved in a safety incident. The mean was 1.38. The overall attrition rate score
(y2) ranged from negative 1.33 to positive 10. The mean was 6.35. The overall work
ethic score (y3) ranged from negative 11 to positive 6.33. The mean was 1.61.
The variable scores for the experimental group. The safety incident score (y1)
positive 3 for no safety incidents to a negative -30 for those involved in one or more
safety incidents. The overall mean for the safety incident score was 1.08 (N=60),
compared to 1.38 for the control group. The overall attrition rate score (y2) ranged from
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negative 0.48 to positive 9.81. The mean for the overall attrition rate score was 6.96
(with N=60), compared to 6.35 for the control group. The overall work ethic score (y3)
ranged from negative 6.36 to positive 3.90. The mean for the overall work ethic score
was 1.90 (with N=60), compared to 1.51 for the control group.
Comparing the data from the control group to the data from the experimental
group. The proper comparison of variable scores between the control group and the
experimental group is to compare the scores for those 60 members of the experimental
group who found employment in the gas industry to all 13 members of the control group,
who by definition were employed in the gas industry.
Since the measurements tracking the number of safety incidents reflected in the
safety incident score assumed a negative proportion, the higher the safety incident score,
the less likely an individual would commit a safety violation. Similarly, since the
measurements tracking attrition reflected in the attrition rate score assumed a negative
proportion, the higher the value for the attrition rate score, the less likely the individual is
to leave the company where he/she is employed. And since the measurements tracking
work ethic reflected in the work ethic score assumed a negative proportion, the higher the
value of the work ethic score, the greater the degree of work ethic in the individual.
The results for the t-tests suggest that the there is little significant variation
between the t-distribution and the normal unit distribution with respect to all three
variables (safety incident score, attrition rate score, and work ethic score) between the
control group and the experimental group. The p values, both for the one-tailed and twotailed distribution, are well above the range that suggests a moderate significance level
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(where p < 0.05). Thus, the probability that we cannot reject the null hypothesis as far as
all three variables are concerned is quite high.
The F-test results for the safety incident scores (1.32) indicated that the variances
among means were equal. The corresponding t-test results indicated a p value of 0.409
for a one-tailed test and 0.818 for a two-tailed test. The F-test results for the attrition rate
scores (7.11) indicated that the variances among means were unequal. The corresponding
t-test results indicated a p value of 0.326 for a one-tailed test and 0.652 for a two-tailed
test. The F-test results for the work ethic cores (5.22) indicated that the variances among
means were equal. The corresponding t-test results indicated a p value of 0.423 for a
one-tailed test and 0.85 for a two-tailed test.
In order to determine the precision of the results of the t-test, the researcher
determined the confidence intervals for the observed data (the mean) of each group as
well as the difference between the means, which is the more relevant value. The
observed difference in safety incident score means (0.23) between the experimental and
control groups falls within the CI parameters at both the 0.95 and 0.99 levels, which
suggests that the p value for the difference between the means of the two groups is not
statistically significant. The observed difference in attrition rate score means (0.60)
between the experimental and control groups falls within the CI parameters at both the
0.95 and 0.99 levels, which suggests that the p value for the difference between the
means of the two groups is not statistically significant. The observed difference in the
work ethic score means (0.23) between the experimental and control groups falls within
the CI parameters at both the 0.95 and 0.99 levels, which suggests that the p value for the
difference between the means of the two groups is not statistically significant. In other
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words, the CI analysis of the difference between the means for the safety incident score
of the experimental and the control groups confirms the results of the t-test.
The statistical power of the actual t-test used for all three variables was low. The
power calculation for the test used for the safety incident score was 29.53% for a onesided test and 19.36% for a two-sided test. The power calculation for the test used for the
attrition rate score was 8.05% for a one-sided test and 5.66% for a two-sided test. And
the power calculation for the test used for the work ethic score was 24.45% for a onesided test and 15.56% for a two-sided test. In other words, the probability that any of the
t-tests would have yielded significant results was low, which is in keeping with the nonsignificant p value that the tests generated.
The observed effect size (Cohen’s d) was also quite low; 0.052 for the safety
incident score; 0.094 for the attrition rate score; 0.07 for the work ethic score. In other
words, the practical importance of the observed difference in means was not that
important (Cohen, 1969). The degree of non-overlap between the means of two groups
where the effect size is equal to or less than 0.1 is only 7.7%. (By way of contrast, an
effect size of 0.8, which Cohen considered to be the threshold indicator of a large effect,
has a non-overlap percentage of 47.4%.) In order to obtain p values that would be
considered statistically relevant for this variable, the sample size would need to be
increased. It should be noted, however, that the effect size for the attrition rate score
(0.94) was
For a two-sided test with an alpha of 0.05 and a power of 98.7% for the safety
incident scores, the optimum samples size of the control group would be 291 and the
optimum size of the experimental group would be 341. The total optimum sample size
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would thus be 631. For a two-sided test with an alpha of 0.05 and a power of 97.1% for
the attrition rate scores, the optimum samples size of the control group would be 5,307
and the optimum size of the experimental group would be 5,808. The total optimum
sample size would thus be 11,115. For a two-sided test with an alpha of 0.05 and a
power of 99.71% for the work ethic scores, the optimum samples size of the control
group would be 500 and the optimum size of the experimental group would be 594. The
total optimum sample size would thus be 1.094. Of course the financial costs of tracking
and examining the results of groups that large would make a study of this kind
impractical at best.
A summary of the comparison of the data within groups. The comparison of
the data within groups was limited to addressing two questions. The first question was
did the legacy knowledge of the individuals in the control group have any significant
impact on the three benchmark variables (safety incident score, attrition rate score, and
work ethic score.) The second question addressed how the nine cohorts of the
experimental group compared to each other relative to each dependent variable.
A summary of the analysis of the legacy knowledge variable. One of the
assumptions going into this study was that individuals in the control group were more
likely to have been hired by a company in the gas industry because of a higher degree of
legacy knowledge than possessed by those in the general population, such as those who
might enroll in the Fit4Natural Gas training program. Further, it was assumed that
individuals with a higher degree of legacy knowledge might perform better relative to the
three dependent variables (number of safety incidents, attrition rate, and demonstrated
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work ethic) than individuals with a lower degree of legacy knowledge (i.e. the individuals
in the training program).
An analysis of a correlation matrix for the three dependent variables and the
confounding variable indicated that the degree of correlation between the confounding
variable and the three dependent variables was insignificant. There was a slightly
negative correlation between the confounding variable and both the attrition rate variable
and the work ethic variable, but the value was so close to zero as to be statistically
irrelevant. The confounding variable did demonstrate a 0.282 correlation with the safety
incident variable, but this value was also so low as to be statistically insignificant. It is
worth noting that the attrition rate variable did share a high degree of correlation with the
work ethic variable, a fact that could be explored in greater depth in future studies.
A summary of the comparison of the nine cohorts of the experimental group.
As noted earlier, the experimental group was made up of nine cohorts or training classes.
The first of the cohorts began training in February of 2010; the last of the cohorts began
training in November of 2010. Overall, 61.6% of the individual in the experimental
group responded to the follow-up survey (see Table 73 on page 269). The cohort with
the most respondents by percentage was the 4th cohort (75%); the cohort with the least
respondents by percentage was the 9th cohort (45.45%). The average number of
individuals who responded in each cohort (7.67) was fairly consistent across all the
cohorts.
The mean for the safety incident score across all cohorts was .94; yet two cohorts
posted negative means and one (cohort 4) posted a mean of -3.78 (SD = 10.19). A
sample distribution of the means of the safety incident scores is negatively skewed with
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seven of the nine values clustering above the mean. Finally, a comparison of the mean to
the standard of deviation for the safety incident score for each cohort yielded an (rs) value
is -0.8487, which indicates a significant negative correlation.
The mean for the attrition rate score across all cohorts was 6.006. The two
cohorts that posted the highest means (cohort 5, with a mean of 8.325 and cohort 8 with a
mean of 7.67) also had the lowest variance among scores (SD of 0.76 and 0.97
respectively). A comparison of the mean to the standard of deviation for the attrition rate
score for each cohort yielded an (rs) value of -0.9167, an almost perfect negative
correlation.
The mean for the work ethic score across all cohorts was 6.006. 1.59. Again, the
two cohorts that posted the highest means (cohort 9, with a mean of 3.18 and cohort 7
with a mean of 2.59) also had the lowest variance among scores (SD of 0.53 and 0.66
respectively). A comparison of the mean to the standard of deviation for the attrition rate
score for each cohort yielded an (rs) value of -0.9167, an almost perfect negative
correlation, and identical to the (rs) value for the attrition rate score.
Cohorts 2, 3, and 4 consistently rank at the bottom in terms of performance for all
three measures. The remaining cohorts rank in the middle to the top for all three
measures. The results suggest that there is no significant correlative relationship between
the means by cohort of the safety incident score and the attrition rate score. However, the
results do indicate that there is a strong correlative relationship (0.6625) between the
means by cohort of the work ethic score and the safety incident score, and a similarly
strong correlative relationship (0.6333) between the means by cohort of the work ethic
score and the attrition rate score.
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Discussion of General Conclusions, Implications and Recommendations for Further
Study
Based on the results of the t-tests, the probability that we cannot reject the null
hypothesis as far as all three variables are concerned is quite high. In other words, there
was no statistically significant difference between the performance of the experimental
group relative to the three dependent variables (safety incident score, attrition rate score,
and work ethic score) in the work place (i.e. the gas industry) compared to the
performance of those from the control group relative to those three variables in the work
place. The degree of legacy knowledge possessed by those in the control group was a
non factor. However, the numbers do no tell the whole story. And some of the numbers
tell (or at least suggest) a quite different story that will require further research.
To begin with, based solely on the quantitative numbers, the experimental group
did demonstrate fewer safety incidents, a lower attrition rate, fewer tardies and fewer
absences (i.e. a better work ethic) than members of the control group. (See Table 76.)
Table 76
Comparison of percentages of actual occurrences by individual of quantitative components of the
dependent variables for the control group and the experimental groupa
Quantitative components of the depended variables
Number individuals
with safety incidents
Calculation

Actual attrition
rate

Number of individuals
with tardies

Number of individuals
with absences

(C)

(E)

(C)

(E)

(C)

(E)

(C)

(E)

N

N=13

N=60

N=13

N=60

N=13

N=60

N=13

N=60

Percentage

23.1%

16.67%

38.5%

1.67%

15.4%

10%

46%

16.67%

a

See pages 203 to 207 for a breakdown and analysis of these percentages.
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But this study was seeking to go beyond the quantitative numbers and address some of
the more qualitative factors that influence why one individual might be successful in the
gas industry and another not so successful. It was in this context, for example, that the
notion of work ethic was examined. In addition, since work ethic, or the lack thereof, has
become in Pennsylvania a contributing factor to whether or not companies working the
Marcellus Shale gas play are able to find and retain the right kind of people, particularly
roughnecks, roustabouts and general laborers, it seemed that trying to come to a better
understanding of work ethic in both quantitative and qualitative terms would lead to the
development of better training programs geared towards preparing entry level workers for
gas industry companies, and impact the retention rates for those companies (and so
reduce their training costs in relation to high turnover).

Finally, the gas industry itself

identified the need to reduce safety incidents, particularly reportable safety incidents,
among new hires as one of paramount importance.
The fact that the improvement in the three variable scores (safety incident score,
attrition rate score, and work ethic score) among those in the experimental group as
compared to those in the control group was statistically insignificant does not mean the
results were unimportant. Slight as the improvement was, it was still positive; and given
a sufficient sample size, the results might prove significant. (Again, this would
necessarily entail a follow-up study.) Of course some will argue here that the fact that
the effect size relative to all three variables was small indicates that the results were in
fact unimportant, at least from a practical perspective; but this view ignores the practical
benefits of having completed the Fit4Natural Gas training program in the first place.
Indeed, the program provided workers to an industry that needed workers; and it provided
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individuals with hands-on training that led to safety certifications as well as certifications
in heavy equipment operation. Moreover, the individual in the program might not have
been able to participate in this kind of training and or earn these kinds of certifications
without the Fit4Natural Gas program. It should also be noted that companies in the gas
industry service sector are less likely to hire individuals without these certifications. (It
was a flaw in the study that the researcher did not track the number of such certifications
possessed by the control group prior to those individuals being hired by ROC.) So it was
a win-win all the way around. Finally, the fact that many of the individuals who
completed the Fit4Natural Gas training program (which was 87% of the experimental
group) are now working in the gas industry, a fact that has been life-changing for these
individuals and their families, particularly when it comes to providing the kind of wages
almost unheard of before the gas industry began to develop the Marcellus Shale.
So what larger lessons did we learn?
For the most part the lessons of this study point to areas that were either not
addressed in this study or inadequately explored and so need further exploration. As
noted earlier, a follow-up study examining a larger population might yield more
significant results. And there were other process issues as well that could be addressed.
One might design a follow-up study to examine in more detail the relationship
between the number of safety incidents and the amount of formal safety training versus
informal on-the-job safety training.
A second follow-up study might focus on the value of work ethic as it is defined
by the gas industry, and the degree to which a positive work ethic reduces overall
turnover rates and increases productivity.
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A third-follow-up study could focus on better defining what legacy knowledge is
and how it impacts the individual in terms of employment opportunities and companies
within the gas industry in terms of increased performance and reduced turnover rates.
One could design a study with the singular purpose of revising and refining the
follow-up survey given to the experimental group to do a better job of targeting data
corresponding to each variable (a) safety incidents; (b) retention; and (c) work ethic. In
fact, one could develop a series of follow-up studies, each with the sole aim of creating
useful data collection instruments.
One could develop a retention study that measured the retention rates for
companies and individuals at various points in time.
There are also some interesting correlations that could be explored with greater
precision. As noted above, the results of this study indicate that within the experimental
group there is a strong correlative relationship (0.6625) between the means by cohort of
the work ethic score and the safety incident score, and a similarly strong correlative
relationship (0.6333) between the means by cohort of the work ethic score and the
attrition rate score. The precise nature of these correlations needs to be explored.
So too, there is the interesting negative correlation in the results for the
experimental group for each dependent variable when comparing the mean to the
standard of deviation. A comparison of the mean to the standard of deviation for the
safety incident score for each cohort yielded an (rs) value of -0.8487, and for both the
attrition rate scores and the work ethic scores, the (rs) value was -0.9167. One can
conclude generally that the meaning of the negative correlation is that the individuals in
the high performing cohorts demonstrated little variation in performance and the
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individuals in the low performing cohorts demonstrated a high degree of variation in
performance; but why this is so and what additional factors might account for this kind
inverse relationship is not known.
Finally, a more thoughtful study could be designed to explore the value of the
kind of training exemplified by the Fit4Natural Gas training program. The Fit4Natural
Gas training program was developed in collaboration with the industry to serve the
industry, which is to say that the industry had a stake in the outcome. With this in mind,
perhaps one can look at the training offered through this program as an example of
general training that results in improved performance in multiple companies throughout
the gas industry sector, at least as far as Becker would have defined general training
(Becker 1964), but without the limitations imposed by Becker, Leuven (2005), Stevens
(1994) and others in trying to define the value of training, and therefore who will bear the
cost, in terms of who will share in the return of the investment in the training (which both
Becker and Leuven indicate is a factor contributing to attrition rates).
The Fit4Natural Gas program was subsidized by the government, and though
individual participants still paid a somewhat substantial fee to cover the cost of
background checks, the companies did not pay any portion of the cost of the training.
(Another question an extended follow-up study might address is what outcomes specific
to the training would gas industry companies need to see to spur an investment in training
dollars by those companies?) Yet the critical issue in the gas industry in terms of the
value of the training relative to the attrition rates is not who would pay the cost of such
training; the critical issues is the degree to which the gas industry is itself a more fluid
industry than most industries, particularly because the companies themselves are in
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constant motion moving their workforce from site to site as one well pad is developed
and another one begun. So the degree of mobility in the workforce of the gas industry is
quite high regardless of whether a company invests in general training or specific
training. A more fruitful follow-up study would be to look at the reasons for workforce
mobility in the gas industry, whether or not this mobility increases competition between
companies, and what impact this mobility then has on the training needs of companies
throughout the industry.
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Appendix A
Raw Data Follow-up Survey: Sections One and Three:
All PEP (Experimental Group) Responses (1 to 1U and 1V to 7)
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Survey Items 1V to 7
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Appendix B
Raw Data Follow-up Survey: Sections One and Three:
All Qualitative Responses (PEP 1 to PEP 40 and PEP 40 to PEP 69)
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PEP 40 to PEP 69
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Appendix C
Scored Data Follow-up Survey: Sections One and Three:
Rescored Work Ethic Questions (PEP 1 to PEP 40 and PEP 40 to PEP 69)
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PEP 40 to PEP 69
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Appendix D
Scored Data Follow-up Survey: Sections One and Three:
Work Ethic Scores (Unadjusted and Adjusted)
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Appendix E
Raw Data Follow-up Survey: Sections One and Three:
Scoring for Work Ethic Questions Addressing Job/Work Experience/Performance
(PEP 1 to PEP 46 and PEP 46 to PEP 69)
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PEP 47 to PEP 69
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Appendix F
Raw Data Follow-up Survey: Sections One and Three:
Scoring for Work Ethic Questions Addressing Impact of Training to Work
Performance (PEP 1 to PEP 47 and PEP 48 to PEP 69)
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PEP 48 to PEP 69
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Appendix G
Raw Data Follow-up Survey: Sections One and Three:
Scoring for Work Ethic Questions Addressing Value of Training
(PEP 1 to PEP 46 and PEP 47 to PEP 69)

334

PEP 47 to PEP 69
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Appendix H
Scored Data Follow-up Survey: Sections One and Three:
Rescored Retention Questions
(PEP 1 to PEP 40 and PEP 41 to PEP 69)
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PEP 47 to PEP 69
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Appendix I
Scored Data Follow-up Survey: Sections One and Three:
Attrition Rate Scores
(Unadjusted and Adjusted)
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Appendix J
Raw Data Follow-up Survey: Section One:
Scoring for Individuals Working for Multiple Companies after Training
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Appendix K
Raw Data Follow-up Survey: Section Two:
Scoring for Individuals Not Working in Gas Industry after Training

341

Appendix L
Raw Data Follow-up Survey: Section One:
Actual Responses to Survey Item 1BB:
Positive Aspects of Working in the Gas Industry

Table 77
Positive aspects of working in the gas industry(actual comments), as reported by newly
hired individuals from experimental group in response to survey item 1BB (N=60)
Nice job with good money, and there are nice people working in the field
Good Money and the days go faster than sitting at a desk
Good Pay and I know what is expected of me
Self-rewarding
Growing Industry
I like the work I do and I enjoy working outside
Good pay with many opportunities
Learning
The gas industry is an interest of mine
I am excited about the natural gas boom in PA
Something different every time you go to work
Exciting field, good pay
It is a great and fun job
Money and hours
Good money for around here
Interesting work
A necessary means for our country- being able to contribute to that
Easy Money
Close to home and a decent wage
It's a different type of field of work for me
Keeping busy and because of the future opportunity
Good Money
Salary and work variety- the days go fast
Excellent Pay and I like working outside-helping the nation's energy problems
I love my job. I have good pay and benefits
the gas industry is an interest of mine
Way to earn a good living and stay in the area
Freedome to work outside- great pay but long hours
Excellent pay
Excellent benefits and pay but long hours
Wages and Benefits
Learning the industry and energy
Good industry with job stability for years to come
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Good pay
Exciting field to work
Good pay
Interesting work and lots of opportunities
Working outside and great pay and benefits and opportunities for Overtime
Variety of the work
Lots of jobs
I know what I need to do to get the job done
Working outdoors
Great way to earn a living
Good industry
Love my work
Exciting industry- many jobs available for those who want to work
Freedom or working outside and with your hands and also be able to use technology
Good job with excellent pay
Feel as though my work makes a difference plus it pays well
Good pay
Great industry with good pay
Lots of reasons- earn great money and stable work
I enjoy this work
Tough and demanding industry but good jobs
hard work but rewarding
Seems like there a lot of jobs available
There is always work
Different work experiences everyday
I feel so fortunate to have a good job with great pay. It’s hard work but worth it.
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Appendix M
Raw Data Follow-up Survey: Section Three:
Actual Responses to Survey Item 3A:
Most Important Take-Aways from the Fit4natural Gas Training Program
Table 78
Most important take-away from the Fit4Natural Gas training program, list of
responses as reported by newly hired individuals from experimental group in
response to survey item 4 (N=60)a
Learned how to operate equipment
Equipment operation
Heavy Equipment operation
Running the heavy equipment
Heavy Equipment operation and the overview of the start to finish steps on a
natural gas well pad
Running the heavy equipment
Equipment Training
Heavy equipment operation
Heavy Equipment Training
Heavy equipment
Heavy equipment training
Heavy equipment operation
Heavy Equipment
Heavy Equipment
Heavy equipment Training
Heavy Equipment training
Heavy equipment
Heavy equipment
Acquisition of safety skills/understanding the importance of safety
All of the safety training
How safety oriented everyone is and should be.
All of the safety training certifications
CPR and safety certification
Safety certifications
PEC Safeland
Safety
Safety is paramount
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Safety
Safety
Safety
Safety Training
Safety precautions and importance
Safety
Acquisition of other skills and certifications
CPR, Safeland and Rough Terrain Forklift
The certifications that I got
PEC Safeland for me because I already had my CDL
Knowledge of how it all works. The drilling itself, etc.
CPR, Safety (Safeland), and certifications
Training program
CPR, Safety (Safeland), and certifications
All of the safety training certifications
CPR and safety certification
Safety certifications
CPR
Basic info on the industry-safety certifications
CPR/Safety/ Heavy Equipment
Heavy equipment- PEC Safeland Certification
Understanding the nature of the work in the gas industry and the value of a good
work ethic
You learn that there are many different companies playing a part to make a
well get to 100% done
Knowledge of the industry
Overall very good program. I don't have any complaints about it
A good basic knowledge of the gas industry and what to expect at work and
how to act at work
Learning about companies
A sense of understanding of an industry that I didn't know much about
What the industry is like
Oil and gas overview
How to behave in the natural gas industry culture to succeed
The basic knowledge of the industry
A lot of information pressed into a short period of time
Helped prepare me for the long hours that are worked in this industry
Introduction to the new field and knowledge of the industry in our area
A boost of confidence, anyone can do it. Knowledge of the field- not being in
the dark for what the job entails
How important it is to show up on-time, work hard, and don't miss work
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The process of exploration and production
The basic understanding about Marcellus Shale
Providing a foundation for economic success
Realize how many jobs that are related to the gas industry
That if I can finally get a job with a company there are a lot of opportunities
to grow and advance
Lots of opportunities in the industry
That it is a great career opportunity for many people willing to work long
hours
Confidence in the industry
A general overall understanding of the industry and the job potential within it
Number of jobs and opportunities within this industry.
Lots of opportunities but long hours
All of the jobs that are available
Good job opportunities and room for growth and advancement
Helped broaden work network
Meeting with the representatives from the different companies involved and
learning about all of the jobs/companies really involved in the natural gas
industry
Networking
Networking with the companies
Networking
a

Not every individual responded with a comment. Some individuals had more than one comment in
different categories.
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Appendix N
Raw Data Follow-up Survey: Section Three:
Actual Responses to Survey Item 5A:
Reasons Why Someone Should Enroll in the Fit4natural Gas Training Program

Table 79
Reasons why someone should enroll in the Fit4Natural Gas training program, list
of responses as reported by newly hired individuals from experimental group in
response to survey item 5A (N=60)a
The strength of the curriculum and the teachers
Great instructors and teaching materials
Great program but tough on my age to get hired. I am 54 years old
It eliminates a lot of training
It was a great class and it helped
I learned a lot about the gas industry
It was informative and if you were a man you could employed
Very educational
Good experience
Employers likes training program
Great course and gave me what I needed
Good basic program with some hands on
Great program.
Learned a great deal about the gas industry
Great program to better understand the industry
Good program that introduces you to the terminology and work expectations
of the industry
Good approach to training- great topics with some hands-on
Good preparation to working in the industry
I think it is valuable it would be harder to work in the industry without prior
knowledge or training
Beneficial program
Provides you with safety skills/understanding the importance of safety
Prepares you to be safety concerned
Great basics and safety certifications
Training gives you a good understanding of the nature of the work in the gas
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industry and the value of a good work ethic
It gives you a good outlook to what's involved in the gas industry
This industry expects people to work different hours
Necessary to enter workplace if you haven't worked in this industry before
I think it gives a good intro/overview of the industry and the work ethic
expected to work in this industry
Know what to expect about the job and the long hours
The gas industry is different than other industries. You need to know what is
going on
So you know what to expect
Lets you know the potential of working in this industry
Provides overview of many aspects
It was a quick crash course on everything
Would help position themselves for lots of opportunities in this field
As this is a new industry to PA, I meet a lot of people in the industry that
would benefit from the overview that Fit4 gives
Beneficial for gaining your basic knowledge
Gives a basic understanding of the industry
Good Overview
This industry is different- with different expectations
So people know what kind of work is involved
It offers the basic understanding of the industry
A head start to the industry
You can find out if this industry is for you prior to employment. It's hard
because of the hours worked
Exposure to the industry
Fundamentals of industry provides good background
It helps you decide if the industry is right for you
I think it gives you the basics to succeed and to determine if the industry is
right for you
It helped to become familiar with all of the aspects of the industry to start out
with
preparation and language knowledge
Provided a very good overview- Good training
It lets people know what to expect

Providing a foundation for economic success
Realize how many jobs that are related to the gas industry
The course provided me with the opportunity to land a job I truly enjoy with a
great company in a growing industry
Helps prepare people for jobs in the industry
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Very good foundational program that gives overview of industry
If you want to be a roustabout
If they are 35 years old or younger
If indeed they can place you
If you are able to get a job as a result of the training
If you are interested in finding an operator position
Provides networking opportunities
Helps to network to companies looking for employees
Good job opportunities at network session
a

Not every individual responded with a comment. Some individuals had more than one comment in
different categories.
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Appendix O
Letter to ROC
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Appendix P
Recruitment Script

RECRUITMENT FOR RESEARCH STUDY
This verbal script will be read to each participant over the phone and then mailed along
with the informed consent and survey to each graduate of the Fit4Natural Gas Training
Program. If they choose to participate in the study they will be asked to sign the
informed consent form.
Title of Project: A Study Examining the Value of Pre-employment Training Conducted

by the Marcellus Shale Education & Training Center in Response to the Needs of the
Gas and Oil Industry
My name is Tracy Brundage, a Ph.D Candidate from the Department of Workforce
Education and Development at Penn State University. I would like to invite you to
participate in my research study to examine the value of Pre-employment Training
Conducted by the Marcellus Shale Education & Training Center in Response to the
Needs of the Gas and Oil Industry. This study is being conducted for research purposes
only and is affiliated with Penn State University.
You may participate if you are a graduate of the Fit4Natural Gas Training Program ( a
training program offered by the PA Career Link and the Marcellus Shale Education &
Training Center ( a partnership between Pennsylvania College of Technology and Penn
State Cooperative Extension) and if you are over the age of 18. Please do not participate
if you are under 18 or are not a graduate of the Fit4Natural Gas Training Program.
As a participant, you will be asked to fill out a survey as a graduate of the Fit4Natural
Gas Training Program which will take about 20-30 minutes of your time. Specifically,
you will complete a survey which will ask you questions about your work experience
after taking the training program as it relates to the gas and oil industry. Only the person
in charge of this study and her professor will know your identity. Surveys will be kept
confidential and no one will be able to link survey responses to particular individuals.
The surveys will be coded with alphanumeric identifiers and only the researcher will
know the identity of the participants based on the returned surveys.
There are no known risks to participating in this research. The benefits of this research
would be to validate the value of an appropriate pre-employment program for the gas and
oil industry. The expected benefit of the pre-employment program is to help new hires
better acclimate to the work environment and to help reduce attrition thereby benefiting
both the company and the new hires. Your survey information will be kept confidential
and there will be no way to identify who you are by the information you provide.
If you would like to participate in this research study and you are able to verbally agree to
participate today, you will be asked to sign the informed consent form today.
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Do you have any questions now? If you have questions at any point about this research
study later, please contact me (Tracy Brundage- primary research contact) on my cell
phone at 570-506-7515 or you may contact my research advisor, Dr. David Passmore, at
814-863-2583.
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