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Abstract of Praxis

How Individual Information Technology Line Managers Can Improve Employee
Engagement With Statistical Analysis

This praxis seeks to determine the employee engagement drivers line managers
can impact. By focusing on drivers that are linked to employee engagement, IT line
managers can increase employee engagement. The existing literature on employee
engagement is sourced from academia, industry, internal organizations, and third parties.
The literature is categorized, and the merits of each source are discussed. The statistical
methods utilized to perform the statistical analysis are an analysis of correlations and
linear regression with some prerequisite analysis and data cleansing performed. The
results of the statistical analysis are discussed and contextualized with the existing
literature. Increases in innovation correspond with increases in engagement.
Additionally, a smaller but still statistically significant correlation is found with “soft
skills.” Based on the statistical findings performed in the research of this praxis, the
author recommends implementing a cycle of the following actions: gather preliminary
metrics, provide an environment conducive to innovation, evaluate metrics delta, work on

soft skills, evaluate metrics.
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Chapter 1: Introduction

Employee Engagement has direct and indirect impacts on the goals of managers at all
levels in all sectors, but research shows that lack of employee engagement or actively
disengaged employees are particularly prevalent in the Information Technology (IT)
industry (Noble 2015; Gallup 2017b). Gallup, a polling organization and employee
engagement service provider, estimates that "actively disengaged employees cost the U.S.
$483 billion to $605 billion each year in lost productivity” (Gallup 2017b; O’Boyle and

Hartner 2010; Jim Hartner and Rigoni 2016).

1.1 Problem Summary

Lack of employee engagement, or active disengagement, causes unnecessary Costs,
schedule slippage, and decreases in innovation, especially in the Information Technology
(IT) field (Wang 2016; Kruse 2011; Partnership for Public Service 2016; O’Boyle and
Hartner 2010; Jim Hartner and Rigoni 2016). The Partnership for Public Service has a
breakdown of the Federal Employee Viewpoint Survey results, showing the index scores
for each Mission Critical Occupation (MCO) breakdown. Information Technology was

the lowest scored each year, as seen in Figure 1-1 (Partnership For Public Service 2017).



COccupation | Change {2015-16) 2016 2015

T Specialist 0.6 @ 568 5.2
HR Specialist 05 @ B1.1 B0.6
Economist 138 594 5.1
Contract Specialist 16 @ g84 BB3
Auditor 25 Q B5.3 62.8
Al Employees 130 594 58.1

Figure 1-1 Government-wide Index Scores by Occupation (out of 100)

There are real-world costs to go with lower engagement scores. Information Technology
line managers can estimate the cost of employee disengagement by utilizing a calculator
for the “cost of disengagement.” LinkedIn, a professional networking company, has an
automated engagement calculator on their LinkedIn Learning site which is based on
Gallup’s calculations (LinkedIn Learning 2017; LinkedIn 2017). A search on
glassdoor.com, a recruitment site which shows user and company submitted salaries for
different positions, for the average salary of an IT professional will show a salary of
approximately $85,000, though if an individual line manager were utilizing this, they
could utilize known figures for their specialization and locality (Glassdoor 2017b;
Glassdoor 2017a). This praxis focuses on the differences that IT line managers can make
by reducing disengagement, so the number of employees utilized in the calculation can be
a small amount and still show the importance of employee engagement. Setting the
calculation for five employees, as seen in figure 1-2 (below), indicates that there is an
annual cost of $24,854 to the bottom line of that individual IT line manager’s budget
(LinkedIn Learning 2017). The annual cost is higher than the total cost because other

employees will have to burn productivity time to compensate for a disengaged employee.



Additional effort is required to compensate, which is further stress on the manager’s

team.

Headcount

5
Gallup estimates 17.2% of the U.S.

workforce is actively disengaged.

Disengagement rate
x17.2%
# disengapged employess

=1

Median annual salary

$85,000

Gallup % cost of disengagement
X 34%

Annual cost per
disengaged employee

= $28,900

oisencacenent 924,854

That's a big cost per year!

Figure 1-2 Calculating the Cost of Employee Attrition and Disengagement

While some of the $24,854 cost in Figure 1-2 can be attributed to costs associated with
turnover and replacing a disengaged employee if they leave, there are also less easily
attributable costs. While still at their organization, unengaged or disengaged employees
are more likely to perform the bare minimum for their function (O’Boyle and Hartner
2010). The fact that this is a $24,854 cost per employee who is not engaged is
problematic, but because the disengagement rate is at an average of 17.2% for the entirety
of the U.S. workforce, the problem is exponentially worse. Additionally, the IT sector has

a higher rate of disengagement, or lack of engagement. This is also a long-standing issue



as consistently low levels of employee engagement indicate that incorrect or insufficient
measures are being implemented to keep employees engaged in their work (O’Boyle and
Hartner 2010; Jim Hartner and Rigoni 2016).

While many organizations and companies have performed research to improve
employee engagement, these programs are usually targeted at the higher echelon of an
organizational structure such as vice presidents, senior leaders, or the “C-Suite” (Chief
Executive Officer, et al.). There is very little statistically validated research that is
targeted at line managers on how to improve employee engagement. As the IT sector is
one of the hardest hit regarding employee engagement, and there are few freely available
resources for IT line managers to utilize to help them resolve this issue, this praxis
intends to consolidate resources accessible to the public, and perform statistical analysis
to provide actionable guidance for IT line managers which may lead to an increase
employee engagement.

This praxis is not made to replace an existing functioning employee engagement
program, but rather it will aid to support existing engagement programs by providing
quantitative data and analysis that can be used by line managers to potentially improve

those programs.

1.2 Significance

A significant source of difficulty in addressing the problem of employee engagement
is the myriad of definitions that are used depending on which type of literary resource or
field of study is addressing the issue. The types of resources (discussed in the literature
review) vary from broad characterizations of employee engagement to direct

measurements of the effects.



The U.S. Office of Personnel Management defines employee engagement as: “An
employee’s sense of purpose that is evident in their display of dedication, persistence,
and effort in their work or overall attachment to their organization and its mission” (OPM
2016a). This description is difficult to utilize in quantifying employee engagement, as it
can be difficult to quantify and track how dedicated an employee is, or how persistent
they are. Gallup describes employee engagement as: "employees' emotional engagement,
which ties directly to their level of discretionary effort — their willingness to go the extra
mile for their company” (O’Boyle and Hartner 2010). Gallup's description homes in on
what we can use to measure employee engagement: an increase or decrease in actions
completed to further the organization's agenda. This praxis utilizes the calculable amount
of discretionary effort that an employee will voluntarily expend as the measure of their
engagement. By measuring the increase or decrease in the number or types of activities
that employees are performing by the number of tickets completed, projects completed,
systems built, etc. against a pre-established baseline, IT line managers can determine
whether their efforts to improve employee engagement are making a difference.

There needs to be a means of communicating, in a broad sense, a scale where
engagement levels for different employees can be evaluated. Part of the problem is that
while an employee may be engaged initially, their engagement can change over time,
either due to burnout, loss of interest, or external factors in the employee’s life. It is
worth noting that burnout has been described in the Journal of Happiness Studies as: “an
erosion of engagement with the job” (Schaufeli et al. 2002). If an employee starts out as
an engaged employee, a taxonomy is needed for describing their status as engagement

levels erode. Gallup has chosen to use a three-category system: “engaged, not engaged,



and actively disengaged” (O’Boyle and Hartner 2010). The subject of burnout is not
within the scope of this praxis, but its tieback to the topic of employee engagement
implies the breadth of the topic of employee engagement, and shows the necessity of
defining the varying degrees of employee engagement. Regarding this praxis, it is critical
for IT line managers to understand whether their employees are engaged, unengaged, or
actively disengaged so that they can adequately plan for either how to attempt to improve
the employee’s level of engagement or mitigation of possible damage that a disengaged
employee can inflict.

Other than employees’ well-being and happiness, there are financial incentives for
maintaining or increasing employee engagement. Organizations that have a holistic, top-
down implementation of an employee engagement plan, such as SAS Institute Inc, have
saved millions. “A Stanford University professor estimated that SAS is saving
approximately $100 million annually in recruitment and training costs (SAS has an
average annual turnover of about 3%, compared to the industry average of more than
15%)” (Heath 2015). Gallup exhibits the flip-side of the coin in their 2010 estimation of
the costs of failing to invest properly in employee engagement: “Gallup research also
shows that these managers from hell are creating active disengagement costing the U.S.
an estimated $450 billion to $550 billion annually” (O’Boyle and Hartner 2010). In 2016,
Gallup also determined that workers’ engagement is a second order effect: managers who
are “not engaged—or worse, are actively disengaged—and through their impact, Gallup
estimates that these managers cost the U.S. economy $319 billion to $398 billion
annually” (Jim Hartner and Rigoni 2016). Though both the SAS and Gallup figures are

striking, neither of the companies’ methods for improving employee engagement, nor



measuring the effects of engagement or disengagement are public. In SAS' case, the data
is the result of an external entity (the university professor) creating an estimate with
unknown data based on self-reporting of internal research on SAS' part about their
turnover rate. In Gallup's case, the data and algorithms are proprietary, and only the meta-
analysis is publicly available. There is a definite need for an "open-source" approach that
an individual Information Technology line manager can utilize to improve employee
engagement with confidence in the assertions of the model being independent of their
organization.

1.3 Scope of Research

This praxis takes existing literature, research materials, and raw data and provides a
statistically backed model for Information Technology line managers to utilize to
improve employee engagement in their teams.

By utilizing statistical analysis, this praxis seeks to address the following hypotheses:

HO: Employee engagement will increase without an employee engagement program.

H1: There are employee engagement drivers that line managers can affect.

H2: By focusing on drivers that are linked to employee engagement, IT line managers
can increase employee engagement.

By statistically validating that there is a problem with employee engagement, the null
hypothesis, HO, can be refuted and the statistical findings show how to potentially

improve employee engagement.

1.4 Organization of Research

This research began by studying how individual IT line managers can improve

outputs for their organizations. By researching this topic, employee engagement came to
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the fore in publications from various sectors, as discussed in the Literature Review.
Focusing on employee engagement, this praxis analyzes publicly available data as
discussed in the Methodology section. In the Findings section, the statistical analysis
provides the basis for the model and its proposed usage. The Conclusion section presents
the statistically validated model along with usage instructions, and additional areas for

analysis and research for practitioners, scholars, or individual IT line managers.



Chapter 2: Literature Review

The existing literature can be broken into five primary categories: academic research,
sales reports (reports utilized to showcase products or services), internal research,
derivative guidance in the form of web pages, blogs, or slick sheets, and practical
methods. Table 2-1 shows a framework of the different types of literature and their
general uses. It was created by analyzing the various sources of information and creating
groupings based on where the publication originated and how it was accessed. The
column "Original Audience" was determined based on the explicit or implicit audience of
each type of research. Sections 2.1-2.5 will go into detail on how this was determined.
The "Praxis Use" column was determined by how the pertinent information can be
utilized in the praxis to inform IT line managers and support the assertions and

conclusions made in this praxis.

Table 2-1 Types of Literature for Employee Engagement

Types of Literature for Employee Engagement

Type Original Audience Praxis Use

Academic Research Academics or Senior Inform background and provide
Leaders context to managers

Sales Reports Senior Leaders/People Use as illustration of best practices
with funding in action and their benefits

Internal Research Senior/Organizational Utilize raw data and associated
Leaders reports to create a model to inform

and advise managers’ decisions.

Derivative Guidance | Senior Leaders Utilize derivative guidance as a
“sanity check” on model’s
recommendations

Practical Methods Any Researcher Utilize guidance to provide




instructions on implementation

Despite the wealth of information about employee engagement, there is little in the
way of direct guidance for line management on how to increase employee engagement, as
can be seen by looking at the “Original Audience” column in Table 2-1 (above).

In general, the lack of targeted guidance is illustrated particularly well when looking
for specific guidance on how line managers can improve employee engagement. When
focusing on the three questions with a high statistical correlation in the Federal Employee
Viewpoint Survey (FEVS) dataset questions, it becomes more difficult. Despite a
consistent lack of direct guidance, the literature does support the statistical findings from
the FEVS datasets. The questions that are in the "Statistical Analysis" section as having

statistically significant moderate to strong correlations in Table 2-2 are:

Table 2-2 FEVS Questions Breakout

5. I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

Reviewing the literature with the results of the statistical analysis in hand shows that
each of the identified types of literature contains sections that either provide further
context or support to the praxis or demonstrate the need for the praxis due to a lack of
focus on the praxis’ target audience. Each of the following sections begins with a broad
overview of how the literature applies to the focus of this praxis regarding usability and
applicability, and ends with examples of how each type of research specifically relates to

the findings of this praxis.
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2.1 Academic Research

The general objective of academic research of employee engagement revolves around
the following areas: how to define it, how to present it, and how employee engagement
fits into the existing body of knowledge. There is an offshoot of academic research that
focuses some on practical implementation, but there are limits to how line managers can
use academic research. There are also issues surrounding the use of academic research in
the business realm in applicability, prerequisite knowledge, and even access to the
material. Finally, academic research about employee engagement does not focus
specifically on the Information Technology field. This praxis utilizes academic research
to inform the decisions made regarding what definitions to utilize, and to validate, some
of the assertions that are made by authors for sales reports internal research, or derivative
guidance.

Academic Research about employee engagement is heavy on definition, but light on
material that individual managers can implement. In academic terms, there does not seem
to be a consensus on the definition of employee engagement, depending on the source
and author, it varies, though there is an agreement in its effects. As an example of this
diversity in terminology and definitions of employee engagement in the academic field,
Shuck and Reio state in their article in Advances in Developing Human Resources, "The
Employee Engagement Landscape and HRD:" "as editors, we have encouraged each
author in this issue to present their own scholarly perspective of engagement as a
foundation for reflection, dialogue, and future scholarly inquiry around the construct and,
in particular, the use of employee engagement in practice as a method for linking HRD

theory and scholarship” (Shuck and Reio 2011). Shuck and Reio’s article is emblematic

11



of the problems facing IT line managers in a search for a consolidated open source means
of getting statistically backed information that has actionable guidance in a few ways: its
source, its content, and its audience. As it is an article in the Advances in Developing
Human Resources Journal, IT line managers would either have to subscribe to the said
journal, or have access to an online database with rights to that article (usually through an
organizational affiliation or a university). Access is a problem for IT line managers who
would want to research employee engagement. Regarding content, the Shuck and Reio
article is targeted at academics looking to discuss the topic or add to the body of
knowledge, they even focus on the areas of "theory and scholarship,” which is not what
an IT manager would be looking for to implement a solution. Additionally, if IT line
managers are attempting to communicate their questions or findings regarding employee
engagement, utilizing a set of non-standard terms that they acquired from a specific
subset of academic information could be counterproductive. With those caveats, though,
academic research has been beneficial to the development of this praxis because it is not
targeted at meeting a sales goal, or working on issues that may be unique to an
organization or field like internal research reports may be.

This praxis is not unique in utilizing academic research to validate information in
sales reports. Medlin and Green go into detail on how the Gallup Q12 has been used by
organizations and scholars to research employee engagement in their 2014 article in the
Academy of Strategic Management Journal (Medlin and Green 2014). It is also not
unheard of to utilize the published survey results from Gallup’s sales reports in academic
research. Al Mehzri and Singh, authors of the academic article "Competing through

employee engagement: A proposed framework™ in the June 2016 edition of the

12



International Journal of Productivity and Performance Management, utilize Gallup data
to buttress their arguments (Al Mehrzi and Singh 2016). Academic research alone is
insufficient as a sole source to study the topic of employee engagement, but it is of
critical importance because its biases are more manageable.

When looking specifically at how academic research impacts the findings of this

praxis, the questions on the FEVS questionnaire to remember in Table 2-3 are:

Table 2-3 FEVS Questions Breakout

5. I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

Looking at question 5, there are multiple sources from academic research that support
a correlation between people who “like the kind of work [they] do”” and employee
engagement. Macey and Schneider, in the Journal of Industrial and Organizational
Psychology, 2008, stated: “the relevance of satisfaction is clear in that people invest more
time in roles they find enjoyable” (Macey and Schneider 2008). While this may seem like
common sense, it is adding support for the statistical correlations found in performing the
research for this praxis. Additionally, though Peters et al. were working on "New Ways to
Work" (NWW) and focusing on employee empowerment rather than employee
engagement, their findings on the importance of employees enjoying their work is
relevant. Peters et al.'s discussion about workflow and increases in productivity and
output have a direct correlation with work enjoyment and intrinsic motivation, which
they describe as: "employees' evaluation regarding the quality of their working life...the

desire to perform an activity to experience satisfaction due to the inherent pleasure of the

13



work activity itself" (Peters et al. 2017). Though the focus is different than that of this
praxis, this is further academic evidence that employees’ enjoyment of their work
contributes to increases in productivity. Peters et al. also utilize other works on employee
engagement like Saks’ 2006 article as references in their NWW study.

One of the key facets to this praxis is binding the questions in the FEVS to employee
engagement. Academic research assists in this conclusion by showing that the definitions
or descriptions used for employee engagement concur with the assertions of this praxis.
In SCMS Journal of Indian Management, Bhuvanaiah et al. describe the levels of
engagement in employees and specifically describe engaged employees as: “The
Engaged—Highly productive and happiest employees characterized with discretionary
effort and commitment” (Bhuvanaiah, Tejaswi; Raya 2014). Other sources in academic
research that utilize the phrase "discretionary effort" to describe engaged employees
include Saks in 2006, Macey and Schneider in 2008, Shuck and Reio in 2011, Al Mehzri
and Singh in 2016 (Saks 2006; Macey and Schneider 2008; Shuck and Reio 2011; Al
Mehrzi and Singh 2016). Though other aspects of defining employee engagement may
not be useful to IT line managers, and other definitions are inconsistent, having a "third
party confirmation" from a group that is not attempting to sell a product or service and is
not "internal research" is invaluable in confirming a firm direction. By confirming that
question 7 is an indicator of improved employee engagement, academic research
confirms that the correlations in answers to questions 5, 8, or 13 to question 7 show that
there is a correlation to improved employee engagement among respondents to those

questions.

14



Looking at question 8, academic research shows definitions of innovation that
enhances the links made in sales reports and internal research between innovation and
employee engagement. Dr. Kathleen Allen describes incremental innovation as:
“innovations that build on existing technology but in a substantially new way”(Allen
2010). Additionally, Dr. Allen goes on to state: “successful incremental innovation comes
only after intense questioning of existing products and patterns, and going beyond the
limits of existing capabilities” (Allen 2010). While Dr. Allen is focused on the
marketability of products, this also applies to practices. Dr. Schilling, however, takes
processes and procedures into account with her definition: "incremental innovation is an
innovation that makes a relatively minor change from (or adjustment to) existing
practices™ (Schilling 2013). This definition describes the individuals who are developing
new processes or procedures to continue performing their jobs with fewer resources due
to gaps in staffing, leveraging new technologies to perform their functions more
efficiently, or repurposing older technologies in ways that were not anticipated to ensure
that their jobs get done. The above actions fit in perfectly with Question 8, "I am
constantly looking for ways to do my job better."”

When Medlin and Green are describing optimism, their definition expands to include
attaining the goals of their organization (Medlin and Green 2008). This ties in with how
individuals answer to question number 13 on the FEVS questionnaire: “The work I do is
important.” While Medlin and Green’s audience is not IT line managers, and the topic of
optimism/goal setting does not have the strongest correlation with question 7, it still lends
credence to the argument for having line managers expend effort in ensuring that their

employees know and understand that the work they do is important; that setting goals or
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meeting organizational goals is important, and the converse that there is a negative
impact if the goals are not met. In an IT context, this would be something like ensuring
that the servers remain online so that the users can work, setting that as a goal for the
workers, and utilizing that as the context for the importance of meeting the terms of a
Service Level Agreement rather than emphasizing how many tickets need to be addressed
per day, or other metric just as a metric. IT line managers, by providing context to their
employees on how their mission is important, can make their employees see how the
work they do is important, which has a statistically significant link with increased
employee engagement (as displayed in the “Results” section).

In summary, academic research provides definitions for employee engagement and
innovation that support the findings in this praxis. Where academic research falls short is

in direct academic guidance for IT line managers to improve employee engagement.

2.2 Sales Reports

The next major body of work on employee engagement can be labeled as Sales
Reports, which are reports utilized to showcase products or services. These documents
provide compelling financial motives for their target audience to invest their money in a
product or service provided by the company. Sales Reports cover a broad range of topics
to ensure individuals of various backgrounds and viewpoints are included in their
targeted message (Human Resources, Operations, Executive Officers, etc.). They present
a depiction of the workforce as their data shows it to be, and uses diction and statistics to
encourage their reader to view the reader’s company as the kind that desperately needs

the seller’s wares. Despite the inherent biases of these articles, they are useful sources of
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processed data because they are based on the surveys that their customers take, and the
reports and analysis are readily available to anyone who goes looking for them.

Gallup uses a very high dollar figure to ensure that they have their audience's
attention about adverse impacts of a lack of employee engagement in their latest “State of
the American Workforce:” "Gallup estimates that actively disengaged employees cost the
U.S. $483 billion to $605 billion each year in lost productivity" (Gallup 2017b; O’Boyle
and Hartner 2010; Jim Hartner and Rigoni 2016). These figures come from Gallup's
estimates of how efficiency is lost due to a lack of engagement and second-order effects
such as turnover, spin-up time, and employee recruitment. If you are in an upper-level
management position, the high dollar amount in costs to your organization should grab
your attention. By the same token, if you are a line manager thinking about implementing
an employee engagement program, the annual costs associated with a lack of engagement
are a clear reason for supporting these programs. As stated in the introduction, utilizing a
calculator based on of Gallup's research, a manager with only five employees with one
disengaged employee has an estimated cost of ~$24,854 per year due to disengagement.
This praxis is not a precursor to a sale. It is intended to be utilized by any individual line
manager, but sales reports are tailored to show the necessity of employee engagement
programs, and do an excellent job of describing the need.

To a line manager, these sales reports can show a clear validation for the reasons to
implement an employee engagement program at their level. Gallup relates the threats that
disengaged employees pose to a line manager by describing actively disengaged
employees as: “out to damage their company. They monopolize managers’ time; have

more on-the-job accidents; account for more quality defects; contribute to ‘shrinkage,’ as
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theft is called; are sicker; miss more days; and quit at a higher rate than engaged
employees” (O’Boyle and Hartner 2010). These threats directly impact line managers’
objectives and their livelihoods. By preventing employees from becoming actively
disengaged, line managers can reduce the risk of this threat to their teams and objectives.
The main drawbacks to a line manager utilizing sales reports are that line managers
are not the target audience, and these texts are made with sales in mind. Gallup’s latest
text begins with a forward titled: “From the Chairman and CEO,” including statements
like: “Require all 25,000 employees to take the world-renowned CliftonStrengths
assessment, so your organization recognizes each individual by their God-given
strengths” (Gallup 2017b). Looking at Gallup’s services page, we can see that this is a
costly survey to administer at price points of $15, $74, and $89 per individual (Gallup
2017a). Gallup has a clear motive and biases. They want sales, and this report is geared to
generate them. Though not as direct in their sales approach, TINYpulse also continually
mentions their access to resources and their existing customer base: “With access to
survey responses from employees at over 500 organizations worldwide, TINYpulse was
uniquely poised to review what factors are driving engagement and which issues really
bring employees down” (Likavec and Troyani 2015). Sales Reports either directly
advertise or imply the value of their services to their audience, and contact information is
provided for purchasing their services (either website or e-mail addresses of the authors).
Additionally, contact information must be provided by an individual before downloading
these reports, and both Gallup and TIN Ypulse will e-mail or call you after you download
the report. These reports also, in some cases, take the opportunity to promote their brand

over their competitors’: "Engagement products have become increasingly commoditized
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and transactional in nature. They help organizations gather information, but cannot
provide the necessary insights and advice on how to apply data to improve performance”
(Gallup 2017b). The competitiveness and bias inherent in sales reports serve as a
reminder that these sources can be used as sources of data, but must be utilized with
caveats. As such, this praxis limits its use of sales reports to describing their benefits and
drawbacks and utilizing them only as confirmation of academic information and
statistical findings.

When looking specifically how sales reports impact the findings of this praxis, the

questions on the FEVS questionnaire to remember are:

Table 2-4 FEVS Questions Breakout

5. I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

TINYpulse’s questionnaire includes questions that determine whether their
customers’ employees like the kind of work that they do. In TINYpulse’s “Era of Peer
Accountability” sales document, they state: “When we broke down why 75% of all
employees see lackluster opportunities (or no opportunities), we found three main
culprits: 1. Feel too siloed and or not given new projects 2. No open discussion of career
opportunities 3. Have background/skills not being used” (Likavec and Troyani 2015).
TINYpulse’s document points out that one of the top demotivators in their survey was
that people are not utilizing the background or skills that they possess. The TINY pulse
example does not utilize the same wording as the FEV'S survey, but their competitor

does. Gallup's analysis of their engagement survey, the Q12, shows that these companies
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do not necessarily need to use the same wording to get at the underlying psychological
factors that they are targeting. Gallup describes their third question on the Q12:
“Opportunity to do what I do best. Helping people get into roles where they can most
fully use their inherent talents is the ongoing work of great managers. Learning about
individual differences through experience and assessment can help the manager position
people efficiently, within and across roles” (Harter et al. 2006). Sales reports are
examples of the conclusions that the companies offering them can draw, but do not show
managers how to evaluate and analyze survey results to improve employee engagement.
These questions show that the soft skills that a manager utilizes in acquiring this
information are critical to two of the three questions (questions 5 and 13) that have a
statistically significant impact on employee engagement. That sales report requires a
payment for this information, but this praxis provides all information for the reader to
benefit from the conclusions, and if desirable, validate the research for themselves.

Sales Reports have direct correlations with Question 7 on the FEVS questionnaire. In
their “State of the American Workplace,” Gallup claims: “The Q12 measures employees’
emotional engagement, which ties directly to their level of discretionary effort — their
willingness to go the extra mile for their company” (O’Boyle and Hartner 2010; Gallup
2017b). The fact that the sales reports are in agreement with academic research shows
that this praxis is targeting the right area for improving employee engagement.

Sales reports tie directly to question 8 on the FEVS, and point specifically at

99 ¢¢

innovation. Gallup states in their 2010 “State of the American Workplace:” “engaged
employees are the ones who are the most likely to drive the innovation, growth, and

revenue that their companies desperately need” (O’Boyle and Hartner 2010). The
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academic research tie-in between innovation and engagement is confirmed in the sales
report assessment of the correlation between increased engagement and increased
innovation. Though the FEVS does not focus on growth and revenue specifically, sales
reports are targeted publications that are meant primarily as sales tools, and the idea of
increased revenue and growth are targets for their customers. Another sales report from
Deloitte has more of an HR focus, and treats engagement as a separate topic from culture
(of which innovation is a subcomponent) (Pelster et al. 2016). Despite the difference
from Gallup’s approach, some of Deloitte’s statements relating innovation to engagement
are markedly similar: “When engagement is poor, employees feel uneasy or
uncommitted, resulting in high turnover, low performance, and low levels of innovation
and customer service” (Pelster et al. 2016). Regardless of the focus or audience, sales
reports show a consistent link between engagement and innovation. This existing
research shows that there has been a statistical link between these two topics, though the
actual statistical models are proprietary and not disclosed (O’Boyle and Hartner 2010;
Gallup 2017b; Jim Hartner and Rigoni 2016; Pelster et al. 2016; Likavec and Troyani
2015). This praxis is focused on IT line management, and as such, focuses on what
individual line managers can do to increase engagement and increase innovation.

Gallup’s literature relates directly to question 13 on the FEVS. In Gallup’s Q12, their
question 8 asks respondents to agree or disagree with the statement: “Q08. The mission
or purpose of my company makes me feel my job is important” (Harter et al. 2006).
Gallup’s analysis of this question leads its customers to make decisions on investing in
their personnel. Though this praxis did not find a linear relationship between the

respondents to FEVS question 13 and question 7, it did find a moderate and statistically
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significant correlation. As such, it confirms the importance of including it in the research
and proposed framework and helps to set it as a secondary priority under innovation for
IT line managers to stress in their efforts. The importance of the mission is also
something that a line manager is capable of communicating with their employees and is
part of soft skills. Though Gallup does not tie soft skills directly to this specific question,
they do speak to the importance of soft skills: “The best project leaders also have people,
or ‘soft,” skills” (Gallup 2017b). While Gallup is speaking more to factors under the
second FEVS heading of “My Work Experience,” which focuses on how employees
perceive their managers, it is important to consider the manager’s role in communicating
the importance of what the employee is doing in the context of the organization, instead
of relying on someone above the line manager to provide this information or assuming

that it is known (OPM 2015d).

2.3 Internal Research

Internal research is conducted by an organization to determine how to improve
employee engagement or other metrics that concern the organization. This praxis utilizes
some of the findings from internal research best practices and methods. Many internal
research reports are provided to employees of a company to raise awareness, but the
results can be “cherry picked” to only show what a company wants to show their
employees. This is not best practices for internal research, but it is a factor in analyzing
and utilizing internal research. Susan Walker, a partner at the international research firm
MORI, provides this caveat in presenting the results of internal research: “do not be
tempted to be selective in what is communicated. It can appear tempting to only

communicate the upside and sweep issues you would rather not face under the carpet.
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Unfortunately, they have a way of creeping out — to the detriment of the research’s
credibility” (Walker 2012; KoganPage 2017). Internal research is usually not made
available outside of the company, but some reports are either made available or leaked to
external sources. Those that are made deliberately available are usually from public
organizations that are performing internal research but are choosing to make their
progress reports available (or would be required to make said reports available due to
regulatory reasons or Freedom of Information Act requests, etc.). While sales reports are
useful to this praxis because they can show the impact of employee engagement in a
dollar amount, internal research that has been made available is useful to this praxis

because it clearly shows how an organization is making changes to address shortfalls.

The next area of internal research comes in the form of Progress Reports from
organizations who either have implemented, or are in the process of implementing, an
employee engagement program. These documents can, in some cases, be publicly
available. The details of the program can be completely transparent, and the status of the
implementation can be illuminating for line managers. The caveat to using to these
documents is that these programs are top-down implementations that have the full
support of the organizations' management in their design and implementation.

Progress Reports from organizations that have implemented an employee engagement
program offer a view on how the implementation progresses, and where it is falling short.
From memorandums, such as the United States Office of Personnel Management’s
(OPM) “Strengthening Employee Engagement and Organizational Performance,” we see
levels of engagement being measured and compared within the organization, and a

reaffirmation from the highest levels (presidential) to continue to increase employee
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engagement (Donovan et al. 2014). The measures that have been implemented and have a
corresponding change in engagement levels can provide a possible roadmap for managers
in other organizations. The drawback in utilizing these is that they come from
organizations that do have the kinds of leadership and mandate that were prerequisites to
the utilization of commercially available services or programs designed "in-house" to
mimic or replace said services. An analysis of what is and is not working in increasing
employee engagement can still be gathered by comparing the overall results to breakouts,
and while the same percentages will not apply, correlations can still be identified and
incorporated into a model for line managers to utilize (OPM 2016¢; OPM 2016d).
Reports from organizations like SAS that already have a fully implemented employee
engagement program are also useful as they provide a view of the desired end state and
the benefits of achieving that state (as the information about their perks and programs and
how their timeframes for implementation coincide with reduction and consistency in low
turnover and yearly increases in productivity and profits) (Heath 2015; Kruse 2011).

As far as transparency goes, when the progress reports come from public institutions,
their data can, in some cases, be made available as part of the progress reports. The
Federal Employee Viewpoint Survey (FEVS) is one example of this, as the U.S.
Government makes it available for anyone to download in full (all data points), trend
(yearly trends), or “lesbian, gay, bisexual, transgender” (LGBT) extract (LGBT
respondents only) datasets (OPM 2015a). The FEVS data is useful because it provides
raw data from an organization that has large, medium, and small component
organizations, including some highly technical component organizations (Army

Networking Command, National Institute of Standards and Technology, et al.). This
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praxis uses this data for statistical analysis to show how engagement impacts technical
organizations. As this data is compiled and maintained by the U.S. Government, it is
publicly available for all the years that the survey was administered. While the data in
raw form is not useful for line managers, the data can be analyzed and structured to
provide line managers with useful guidance. Utilizing U.S. Government data also
provides an alternative source of large raw datasets to attempting to either gain access to
a private dataset maintained by a company like Gallup or TINYpulse, or by developing
and running a survey privately for your company or institution. For this reason, the praxis
presents the statistical analysis that was performed against the FEVS datasets (discussed
further in Chapter 4). Additionally, some of the questions are very similar to those
included in one of the Gallup products, the Q12 survey (see Appendix A-6) (Harter et al.
2006). While consulting companies may be more results-driven than the federal
government in terms of the driving level of engagement (to ensure consistency in getting
paid and capturing new business), the fact that this data is publicly available and has
many similarities means that it can be a viable source especially since many of the
questions are analogs. Having the raw FEVS data also allows the researcher the ability to
perform statistical analysis past the point of descriptive statistics that many companies
provide. Having the data can afford researchers more opportunities for data exploitation,
which allow for more alternatives to be identified, thus providing line managers with
more options for improvement, as this praxis does.

The usefulness of progress reports will also depend greatly on knowing the context of
the reports. The individual agency or component reports are useful because their

meanings are transparent. The FEVS was administered by a separate component
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organization, the questions are publicly available, and the results are published for the
whole government and for the specific component (OPM 2016¢; OPM 2015e; OPM
2016d). Additionally, the methods for calculating scores are also available, including
statistical methods and assumptions used as shown in OPM's "Engaging the Federal
Workforce: How to Do It & Prove It" (OPM 2015b). Were a manager to receive a
progress report on the implementation of an employee engagement program from a
source where none of these contextual items were known, the report may be of little use.
Despite the statistical validity of the FEVS datasets and the value of the survey, the
FEVS survey and subsequent reports have some drawbacks. Looking at progress reports
from OPM delivered to some of the FEVS organizations, it clearly shows that the
audience is at a much higher rank or position than line management, as step 1 for “Taking
Action” is to “Identify and Establish a FEVS Action Team...composed of leadership,
employees, or a combination” (OPM 2016b). Progress reports show a snapshot in time of
an organization with a defined plan. For line managers looking to create a plan, progress
reports are not the place to start. It is, however, a great component in developing this
praxis because it has readily available data, usually pre and post views on before a plan
was implemented, current status, and desired outcomes; and what actions need to be
continued, what corrective actions need to be made, or what external factors are
disruptive (losing contracts, or economic recessions, etc.). The combination of raw data
and context allows this section of the literature to be an especially useful component in
creating an employee engagement effort. This level of transparency is not limited to the
U.S. Government; the United Kingdom also publishes its Civil Service People Survey

results utilizing similar questions, scoring metrics and publication distributions: “This
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report shows the engagement index and theme scores from the 2016 Civil Service People
Survey” (Cabinet Office 2016). Progress reports for public organizations may not be
widely disseminated outside of their respective organizations, but western governments
make data like this publicly available if a researcher knows how to request it.

Recommendations in the progress reports can be utilized as evidence to confirm
assertions in other sources of research such as derivative guidance or sales reports that
make assertions about what to improve. These recommendations, especially those from
OPM in their progress reports, are backed by transparent data that can be analyzed for
additional confirmation. Though these reports are not useful in and of themselves to line
management, they can be a useful tool in creating products or guidance that is actionable
by those without having the context required to interpret individual progress reports. For
those who do have the ability or inclination to utilize these reports with their overarching
context and data, these are an invaluable source free from many of the biases of sales
reports. Though no source can be free of biases, the OPM progress reports are created and
disseminated by an organization that does not derive its funding from the agencies it is
reporting on, and as such is a relatively impartial third-party reporting on what it
observes. As such, its data can be viewed as relatively impartial. The analysis of the data
may have political leanings regarding what is emphasized or made to look better, but
since the factors being considered in this research have to do with drivers under "intrinsic
work experience" rather than leadership functions, this is mitigated.

The only caveats remaining are the arguments against yearly surveys being the best
tool to utilize for employee engagement (Likavec and Troyani 2015). OPM does state that

these surveys are not designed to be all-inclusive, as OPM utilizes their measurement and
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encourages agencies to define their own, “as well as agency-created examples such as
NASA's Innovation Index" (Donovan et al. 2014). Additionally, as each agency does not
have to make the results of their agency-created surveys publicly available, the
availability factor for the FEVS data makes it ideal for analysis.

Regarding specific impacts of internal research on this praxis, the FEVS dataset and
questionnaire is classified by this praxis as internal research. When looking specifically at
how other internal research impacts this praxis, the questions on the FEVS questionnaire

to remember are:

Table 2-5 FEVS Questions Breakout

5. I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

OPM utilizes question 5 in their “Job Satisfaction Index” of scores for determining
levels of employee engagement (OPM 2015c; OPM 2016d). This Praxis is focused on
engagement rather than satisfaction, but there is a statistically significant correlation
between engagement and job satisfaction as we will demonstrate in chapter 4.

In relation to question 7 on the FEVS questionnaire, the U.S. Army Corps of
Engineers states in their "USACE Human Capital Strategic Plan 2012-2017" about
discretionary effort: “Expecting employees to voluntarily give discretionary effort, to go
the ‘extra mile,” is more difficult when faced with significant, long-term challenges that
are often outside of the organization’s purview to effect” (USACE 2012). What that
means concerning this praxis is that it is further confirmation that discretionary effort is a

measurement of employee engagement. Furthermore, it in some ways shows that there
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are many other factors that are outside of the control of an organization, let alone line
managers, to impact employee engagement. There is value in knowing what has a
statistically proven link to improving employee engagement, and this praxis displays
these statistical findings in the “Results” section.

In regards to question 8, OPM states in their publication “Engaging the Federal
Workforce: How To Do It & Prove It” that “Employee engagement is related to many
important individual and organizational outcomes including higher retention, increased
innovation and productivity, and decreased absenteeism” (OPM 2015b). OPM guidance
like this shows that there is a clear link between innovation and engagement. NASA also
utilizes an “Innovation Index” of survey scores to gauge their employee engagement and
innovation (Donovan et al. 2014). While the statistical findings in the analysis of
correlations do not imply causation, there is a definite link between the two, which is
reinforced by the existing literature.

OPM’s definition of employee engagement goes towards question 13 in the FEVS:
“Engagement is defined as: An employee’s sense of purpose that is evident in their
display of dedication, persistence, and effort in their work or overall attachment to their

organization and its mission” (OPM 2016a).

2.4 Derivative Guidance

Derivative guidance was utilized in this praxis to garner further context about
employee engagement, and attempt to gain some sense of how to implement an employee
engagement program. The derivative guidance section of literature is a catch-all for
documents that either directly or indirectly reference more consolidated evidentiary based

works. These works consist of web pages or blogs by authors ranging from individuals
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who may or may not have management experience, credentials, or bona-fides to authors
or managing editors of books or reports categorized as Sales Reports or Progress reports
(Jim Hartner and Mann 2016). Derivative guidance is useful because it can contain a
wealth of information, the target audience can include line management, and most
importantly these documents reference their primary sources of information. Availability
of these documents is also a critical factor in their importance for research. Additionally,
because these sources are frequently individuals’ thoughts or impressions, their phrasing
can be much more visceral and eye-catching. Take Jim Clifton, CEO for Gallup, for
example, who states in an opinion piece titled “Employee Satisfaction Doesn't Matter:”
"Fortune 1000 executives often come up to me and say, ‘Our company culture is robust --
our employees have an 85% satisfaction rate.” Good for you. You have ruined your
workplace" (Clifton 2014). This quote can do more to differentiate employee engagement
from other topics like employee satisfaction/enjoyment than many statistics or different
definitions provided in other contexts. Though at times less polished than the more
formal reports that organizations can give, derivative guidance documents can be more
impactful to a reader than just raw statistics and quotes, and they can pique the interest of
the reader. The basis for this praxis was generated by such documents and then tuned
through the use of other more scholarly sources.

Derivative guidance documents usually reference the reports from vendors or
progress reports to prove their points (Bariso 2015; Bersin 2014; Kruse 2011; Rosales
2016). Unfortunately, this form of literature generally lacks detailed statistical evidence,
generally just focusing on the information derived from other sources. These documents

are useful, however, because they come close to actionable guidance that a manager can
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utilize to improve engagement in their organization. The problem is that they are to be
treated more like general advice than defined instructions for managers to implement
improvements, such as stating that increased communication is needed, that perks help
engagement, or that changing an employee’s role can help their engagement levels
(Bersin 2014; Bariso 2015). This is much like the reports utilized to showcase products or
services, but where those are understandably vague to protect their proprietary
implementation components, the derivative guidance is vague because it has no access to
the source guidance, and anything new or original that the author incorporates has not
been validated with the same rigor that the original reports were (Pelster et al. 2016). That
said, if the author is advising an individual in a line management position on how the
guidance in a Sales Report can be utilized by someone in their position and the original
document was not targeted for their use, then derivative guidance could be directly
applicable. This is helpful to this praxis as it gives a starting point for how to guide the
target audience (IT line managers) with the statistical findings of this praxis.

A subset of the Derivative Guidance literature can be identified as derivatives by
individual contributors. Dr. James “Jim” Hartner, for example, works for Gallup and has
had other publications that provide guidance based on his knowledge and experience
utilizing Gallup’s data (Jim Hartner and Mann 2016; James Hartner and Adkins 2015).
Hartner and Mann have posted their recommendations for leaders to follow on Gallup’s
Business Journal, and Hartner and Adkins have also published externally to the Harvard
Business Review, but both publications, like other subsidiaries from competitor Deloitte,

usually carry similar refrains from the meta reports that their companies create.
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Derivative guidance can be used to gather ideas for sections of employee engagement
or informal examples of individual success stories. One issue with this category is that
some authors are referencing external reports that they have been involved in (Bersin, or
Hartner for example), but without the evidence of a statistical backing like survey results.
These sources are, at best, lists of better resources to research, and at worst, possibly
flawed anecdotal "evidence" from individual contributors posted to forums or blogs.
Authors that are not involved in these works and who are utilizing Sales Reports or
progress reports to prove a point do not have much "value add" to a researcher. If there is
no hard data and no new information, then the known qualities of a Gallup, or Deloitte, or
TINYpulse resource would be preferable to an un-vetted source (whether for academic or
business use). With all those caveats stated, though, the available anecdotal evidence that
these sources are providing can be consistent with the findings of this praxis, thus
offering further support from yet another quarter.

Availability of derivative guidance is a critical factor in support of its use. While
Academic research requires the active subscription to journals from multiple fields or a
targeted search through databases, progress reports require either a free membership in an
organization or knowledge of a document's availability and a willingness to acquire them;
derivative guidance is e-mailed to you via LinkedIn, or other social networking sites.
Opting into any communications from any engagement service providers will get
derivative guidance sent to you, usually from a source that is fairly reputable.
Additionally, instead of going through academic portals requiring an active membership
with a university or subscription to a service, researchers or managers can utilize a search

engine of their choice, and be presented with this derivative guidance. Should they need
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to leverage additional tools to perform more targeted research based off of the citations in
the derivative guidance, they will have a starting point, and based on their results from
searching for these documents through publicly available resources, can then explore
other options as needed. It should be pointed out that derivative guidance should not be
relied upon as a predominant source of research material, as derivative guidance
generated from one geographic or political region often overlooks others. While one
researcher may be utilizing resources pointed predominantly at research from the U.S.,
they may miss primary and secondary resources from the E.U. or other areas. Susan
Walker, for example, publishes her work about employee engagement based off of studies
and research carried out in the United Kingdom, and as such, predominantly references
data sources and research materials originating in Europe (Walker 2012).

Though not always directly applicable, the availability, dissemination, and ease of
access to the information provided in derivative guidance make it a critical component of
any research into employee engagement. Though other sources have more in the way of
evidence, validation of results, and statistical backing, these resources allow anyone with
interest to begin their research on the subject of employee engagement, making derivative
guidance invaluable. While this praxis is designed to be a self-contained body of work to
allow IT line managers to improve employee engagement in their organization, should
any reader want to perform their own research into employee engagement, derivative
guidance would be the easiest place to start.

When looking specifically how derivative guidance impacts the findings of this

praxis, the questions on the FEVS questionnaire to remember are:
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Table 2-6 FEVS Questions Breakout

5. | I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

Jim Clifton’s opinion piece and others like it, speak to question 5 on the FEVS:
"Human beings are not looking for company-bought goodies -- they are looking for
meaningful, fulfilling work" (Clifton 2014). In discussing the differences between
employee satisfaction and employee engagement, Jim Clifton hits one of the areas that
has a statistically significant correlation with the results of the FEVS survey. In addition,
this is from a source that was instrumental in defining some of the tests that Gallup uses
in their research, the “Clifton StrengthsFinder” (O’Boyle and Hartner 2010; Jim Hartner
and Rigoni 2016).

Kevin Kruse, in his article on the definition of employee engagement, defines
employee engagement in a way that lines up perfectly with FEVS question 7: “When
we’re engaged, when we’re emotionally committed, it means we’re going to give
discretionary effort. We’re going to go the extra mile. That’s the secret sauce. That’s why
engagement is so important and so powerful. When we are engaged, we give
discretionary effort” (Kruse 2015).

In regard to question 8, Jim Hartner and Amy Adkins discuss innovation and
improvements and the environment requisite to do either in a post to the Harvard
Business Review blog post titled “What Great Managers Do to Engage Employees.”
Among other assertions, Hartner and Adkins state: “A productive workplace is one in

which people feel safe — safe enough to experiment, to challenge, to share information,
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and to support one another. In this type of workplace, team members are prepared to give
the manager and their organization the benefit of the doubt” (James Hartner and Adkins
2015). If an environment is conducive to innovation or experimentation, employees will
be able to implement approved changes to their work without fear of their manager taking
punitive action for unintended consequences. That is not to state that every innovative
idea will be approved, or that no consequences will come from the actions of the
employees, but that the environment is conducive to innovation. This ties into the
correlations identified in the Results section of this praxis.

Derivative guidance ties into question 13 on the FEVS, primarily in relation to how
the importance of the work is tied to the manager. Hartner and Adkins state in their
Harvard Business Review post “What Great Managers do to Engage Employees:”
“Communication is often the basis of any healthy relationship, including the one between
an employee and his or her manager”(James Hartner and Adkins 2015). This is important
because it links management's ability to communicate with the engagement levels of
employees. This is especially critical because if a manager is only focused on the metrics
and not on the softer skills that involve informing their employees of how performing
their technical function relates to the organization's mission, the manager misses the
opportunity to capitalize on the correlation between an employee's sense of mission and
increased engagement. An example of this would be a helpdesk technician resetting
passwords for a website; a password reset can either be looked at as a ticket in the queue
or a user needing access to their medical profile. Only the scenario where context is

provided correlates with increased discretionary effort.
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2.5 Practical Methods

This section of the literature is comprised of works that provide guidance on how to
effectively implement and measure an employee engagement program. There is some
guidance on metrics that is directly applicable to line managers in the IT field that ties
into employee engagement. This guidance is targeted appropriately, and is available from
sources in the popular press. It centers on finding what metrics are appropriate to measure
for the specific site, and ensuring that proper methodologies have been followed. One
important message early in Douglas Hubbard’s text “How to Measure Anything,” is on
what is important to capture in terms of metrics: “don’t confuse the proposition that
anything can be measured with everything should be measured” (Hubbard 2014). The
important note here is that while a plethora of data can be gathered, not all of it is
important. Line managers will need to determine what data is available, and what subset

of that data is important in decision-making.

The benefit of the literature that provides guidance on metrics is that it is usually in
the popular press, and is part of the decision analysis field (Hubbard 2014). As a popular
press publication, it is accessible to anyone who can pay for it or get it from a library, and
the case studies that it utilizes are in enough general areas of expertise that they can be
applied in each manager’s specific scenarios. In this regard, practical methods like this
are useful in providing IT line managers with actionable guidance for their organizations
with a source that they can acquire if they need more specific examples than provided in
this praxis. Additionally, should a manager desire to perform additional research on
decision analysis, which is outside the scope of this praxis, Hubbard’s text is a good start

to this.
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If there can be said to be any drawbacks, it is that the field of practical methods or
decision analysis requires a lot of work on the part of the reader or researcher. Practical
methods provide case studies and examples of how to perform calculations, but because
each environment provides specific challenges, it does not go into depth on how each
manager needs to specifically measure certain aspects. These lead into Hubbard or others
pitching their services, or alluding to the fact that their company has been doing this as a
service for many years. This “soft sell” shows that there is some inherent bias from the
author, but it is such a "soft sell" that it should not skew the interpretation of the fact and

statistic backed research material that this group provides.

When looking specifically at how practical methods impact the findings of this

praxis, the questions on the FEVS questionnaire to remember are:

Table 2-7 FEVS Questions Breakout

5. I like the kind of work I do.

7. | When needed I am willing to put in the extra effort to get a job done.

8. | I am constantly looking for ways to do my job better.

13. | The work I do is important.

Questions 5 and 13, while possible to measure indirectly through surveys, are not
necessarily measurable given existing data. Since these are not directly measurable,

practical methods can be addressed utilizing the measurements to questions 7 and 8.

In regard to question 7, IT line managers have many tools available to them to track
what gets done. Between ticketing systems, time cards, deliverable dates, project

schedules, lines of code, etc. managers have a litany of measurements that they can
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utilize. By tracking these and interpreting the results, line management can determine if

discretionary effort is being utilized.

Likewise, regarding question 8, IT line managers can utilize existing change
management procedures to determine if innovations have been made in processes, or if
new tools have been added by their groups. Measurement and tracking of this information
will allow IT line managers to determine whether an increase in innovation or

engagement has occurred.

2.6 Statistical Analysis

Statistical analysis of surveys has been performed by practitioners of academic
research, internal research, and sales reports, but the analysis is not targeted to the same
audience that this praxis is. In the case of academic research, the analysis is geared
towards defining frameworks like Medlin and Green’s (Medlin and Green 2008). In the
case of internal research, such as OPM's guidance, the Employee Engagement Index is
utilized by upper-level management, but said index does not even include FEVS question
7, which is the most direct measurement of employee engagement (OPM 2015b). In the
case of sales reports, while Gallup or TINY pulse et al. are surely performing statistical
analysis, their sales reports to not publicly disclose their statistical models (Likavec and
Troyani 2015; Gallup 2017b). This praxis utilizes publicly available information, and
provides all of the statistical tests and models to the reader. The statistical methods
utilized to build a model for managers to utilize are the analysis of correlations (both
Spearman's Rho and Kendall's Tau-b) and linear regression. To utilize these statistical

methods, some prerequisite tests such as the Durbin-Watson D test needed to be run.
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Additionally, OPM performed some statistical analysis before publication of the FEVS

Public Release Data File in the form of their postwt data column.
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Chapter 3: Methodology
3.1 Data
The data used in this praxis comes from the United States Office of Personnel
Management (U.S. O.P.M.) from the Federal Employee Viewpoint Survey (FEVS or
EVS) from the years of 2006, 2008, 2010, 2011, 2012, 2013, 2014, and 2015. Each
respondent is recorded with their agency designations and ordinal responses (on a scale

of one through five).

The questions that were asked and the responses were presented in the following format:

Table 3-1 FEVS "My Work Experience" questions

Iem Humber and Text Data Yalue and Label

My Work Experience 5 L 3 2 1 X
11 i | munity to i kills i Meither A;
arn g.lver.w 3 real opportunity to improve my skills in my Strangly Agree sgree el gr gree nor Disagree Strongly Disagree
organization Disagree
21h b inf 1 tod bwell. Meither A;
AvE EnAugh Infarmatian t da my job we strangly Agree Agree &l ?r £ree nar Disagree strongly Disagree
Disagree
3| feel dt ith d bett i Meither A;
PTE en.cnurage 0 COME LUP wi REw an etter ways of Strongly Agree Agree el ?f Zree nor Disagree Strong\y Disagree
doing things. Disagree
4 i k teeli i3 | lish 14 Meither A;
'y wwork gives e afeeling of personal accormplishmen Strangly Agree sgree el gr gree nor Disagree Strongly Disagree
Disagree
51 like the kind of k1 do. Meither A,
fke me kind ofwor ° strangly Agree Agree &l ?r £ree nar Disagree strongly Disagree
Disagree
61k hati cted of the job Meither A;
nosewnatls BXpECTED O me nn me n Strongly &gree Agzree = ?r EreE nor Disagree Strongly Disagree
Disagree
ER ded| ill T tin the ext o T T Meither A;
. en needed [ amwilling to putinthe exra ermarta ge Strongly Agree Agzree &l ?r £ree nor Disagree Strongly Disagree
ajob done Disagree
8 I ar constantly looking for ways to do my job better. Meither Agree nar
¥ £ ¥ 1 strangly Agree Agree . £ Disagree strongly Disagree
Disagree
9 | have sufficient resources (for example, people Weither Agree nor
| t P, PEDRIE, Strongly &gree Agzree | i Disagree Strongly Disagree Do Mot Know
tnaterials, budget) to get my job done. Disagree
10 niy weorkload is reasonable. Meither Agree nor
¥ Strongly Agree Agzree | £ Disagree Strongly Disagree Do Mot Know
Disagree
11 ny talents are usedwell inthe workplace. Meither Agree nar
¥ P strangly Agree Agree . £ Disagree Strongly Disagree Do Mot Knosw
Disagree
12 | know how my work relates to the agency's goals and Weither Agree nor
. ¥ EENGYs 8 sStrongly dgree Agree | i Disagree Strongly Disagree Do Mot Know
priorities. Disagree
153 The work | dois important Meither Agree nor
P Strongly Agree Agzree bi £ Disagree Strongly Disagree Do Mot Know
Isagree

The data in the Public Release Data File (PRDF) is shown in a comma-separated value

(CSV) with the following information for each question:

Table 3-2 Extract of evs2015-PRDF

POSTWT agency PLEVEL1 PLEVEL2 Q1 Q2 Q3 Q4

17.35904 AR ARAT 3 2 2 2
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10.88246 AR ARAT 2 5 5 5

As can be seen in Table 3-2 above, each respondent is given a weight (postwt), their
agency is recorded (agency), what part of their agency (subelem/plevell), and, where
applicable, what subcomponent of their agency (plevel2). Though survey data is available
for the 2004 survey, and code has been generated to parse it, the AGYSUB7 (precursor to
SUBELEM/PLEVELJ1) codes do not include any of those identified as having an IT
focus as their primary responsibility. Between the years of 2004-2008, the name of the
survey was called the Federal Human Capital Survey (FHCS), but the substantive
questions remained the same. The survey is conducted against multiple components of
the government by OPM (OPM 2015g). The following SUBELEM/PLEVELL1 codes
were chosen because their missions explicitly state an IT nature: AF17, AF1S, ARAT,
ARG6, CMO08, DD04. AF17, the United States Air Force Installation and Mission
Support organization have the mission to "Deliver globally integrated combat support and
shape the foundation of America's Air, Space and Cyberspace power” ((U.S.A.F.)
2017a). AF1S, the United States Head Quarters Air Force Space Command has the
mission to “Provide Resilient and Affordable Space and Cyberspace Capabilities for the
Joint Force and the Nation” ((U.S.A.F.) 2017b). ARAT, the United States Army Test and
Evaluation Center, has the mission of “developmental testing, operational testing, and
evaluation” (U.S. Army 2017a). ARG6, the United States Army Network Enterprise Tech
Command has the mission of “ensuring freedom of action in cyberspace while denying
the same to our adversaries” (U.S. Army 2017b). CMO08, the United States National
Institute of Standards and Technology has the mission of “advancing measurement
science, standards, and technology” (U.S. N.I.S.T. 2017). DD04, the United States

Defense Information Systems Agency “provides, operates, and assures command and
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control, information sharing capabilities, and a globally accessible enterprise information
infrastructure” (U.S. D.I.S.A. 2017). While many agencies have IT infrastructures that
they maintain and have IT engineering and support groups in-house, these groups are not
reflected in the FEVS data. Inquiries to OPM between Q4 2016 and Q1 2017 for Mission
Critical Occupation (MCO), of which IT is an MCO, or the GS-2210 series (IT
management) will not be released as “Until the Chief Privacy Officer completes their
review, we are not releasing data other than the public use data file” (OPM 2017b; OPM
2017a; FEVS Team 2016). Regarding data analysis, the only PLEVEL1/SUBELEM
codes that were available for all surveys between 2006-2016 were AF1S, ARAT, ARGS,
and DDO04. While the other groups were available for other runs and some shorter term
statistical analysis can be run against them, AF1S, ARAT, ARG6, and DDO04 have ten

years of survey data available for longer-term analysis.

All the FHCS/FEVS surveys after 2004 included a column for “postwt.” OPM lists
two main reasons for including these: sample representation and biases. OPM states:
“The weights are necessary to achieve the survey objective of making unbiased
inferences regarding the perceptions of the full population of Federal employees” (OPM
2015f). This column is the calculated weighting value to guard against nonresponse bias:
“Another survey characteristic that is a source of potential bias in the 2015 FEVS
estimates is nonresponse” (OPM 2015f). This is also consistent with industry best
practices, Gallup describes their process for weighting results: “Gallup weights samples
to correct for unequal selection probability, nonresponse and double coverage of landline

and cell phone users in the two sampling frames” (Gallup 2017b).

42



3.2 Tools

The following tools and programs were utilized in performing the analysis for this
praxis: Mobaxterm/busybox (for grep), Microsoft Excel 2016, Statistical Package for the
Social Sciences (SPSS) version 24, and SAS 9.4.

Mobaxterm/busybox was utilized to perform grep operations for data cleaning and
formatting. With the PLEVEL1/SUBELEM codes identified, grep was utilized to pull the
respondents from the full public release data file and place only those organizations
identified as having a technical mission into an “extracted" subset data file. This allowed
for faster runs with SPSS and SAS. Since the Comma Separated Value counts each entry
for each respondent as on the same line until a carriage return, there is no impact to the
data. To validate that there was no change to the data, the same statistical tests were run
against both datasets, the only difference being the time that it took to run each test.
Example Busybox commands for creating the extract file(s) (full example in section A-
5.2)
grep -i arat evs2015_PRDF.csv >> extracted _evs2015 PRDF.csv

Microsoft Excel was utilized for performing initial mean analysis and as a frontend
for some of the SAS work through the Excel Data Analysis Plug-in.

SPSS was utilized to create scatterplots to visualize the correlations between the

different engagement drivers (questions 5, 7, 8, and 13).
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Figure 3-1 Unweighted 2006-2015 FEVS question 7 and 8

The ease of use of the SPSS GUI for creating visual graphs made it the tool of choice
for generating scatterplots for this praxis. The code utilized for reproducing these graphs
is provided in section A-5.1. SPSS was also utilized to check the results of the SAS runs.
Though SAS was the author’s preferred method for programmatic statistical analysis,
SPSS was utilized for confirmation of the SAS results.

In this praxis, SAS and SPSS were first utilized to provide an analysis of correlations
between all possible engagement drivers (all 72 questions from the FEVS). Based on the
scope of the research in this praxis, the analysis of correlations was then limited to the
questions that were in the “My Work Experience” section of the questionnaire (Figure 3-
1). Additionally, there were no strong correlations in the other sections, so it was not just
due to the scope of research that the number of questions that analysis focused on “My
Work Experience.”

SAS was also utilized to programmatically convert the ordinal data (Likert scale 1-5)

that was provided in the FEVS PRDF to a nominal number (percent positive) for use in
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linear regression functions. The "percent positive" value is the percentage of respondents
who answered a survey question in a positive manner (either a 4 or a five on the Likert
scale) and is what OPM utilizes when calculating their Employee Engagement Index
(EEI) scores (OPM 2015b). The nominal output from the SAS runs was utilized to
determine if there was a linear relationship between respondents’ answers to questions 5,

8, or 13 to their response to question 7.

3.3 Statistical Methods

The methods utilized for this are Mean Analysis, Frequency Analysis, Kendall's Tau-
b, Spearman’s Rank-Order Correlation, and Linear Regression (Laerd Statistics 2013b;
Laerd Statistics 2013c; Laerd Statistics 2013a). Those measures that have moderate or
strong relationships between their ordinal results and those ordinal results of their
correlating driver were converted to nominal data for use in linear regression, in this case,
questions 5, 8, and 13 were converted to percent positive to determine their linear
relationship with the percent positive of question 7.

Both Kendall’s Tau-b and the Spearman Rank-Order Correlation outputs were judged
utilizing the following guidance from Dr. Lynne M. Borden: “In the social sciences a
value of .10 is considered small whether it is a positive or a negative relationship, .30 is
considered medium, and .50 is considered large” (Borden et al. 2009). Other literature
will be quick to state that the correlation’s strength or weakness is largely determined by
the size and type of the data set, that being said, the FEVS datasets each have ~200,000
individual respondents, there are 72 questions, and the correlations differed throughout

the years that the test was administered (Price 2012; Gingrich 1992). Additionally, the
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extracted responses from the selected technical organizations had between 2,300-5,000
respondents to each yearly survey.

Kendall's Tau-b was chosen as one of the statistical tests to run against the ordinal
data as it passes the usage assumptions: that the data is ordinal, and the relationship is
monotonic (Laerd Statistics 2013b). The output of Kendall's Tau-b correlation shows a
correlation coefficient, significance, and the number of respondents for the selection.
Appendix 3.3 contains weighted and un-weighted Kendall’s Tau-b tests, Table 3-3 below

shows the un-weighted 2015 full Public Release Data File (PRDF) example.

Table 3-3 Un-weighted Full 2015 PRDF Kendall's Tau-b

Un-Weighted 2015 Correlations (PRDF)

Q5 Q7 Q8 Q13

Kendall's Tau-b Q5 Correlation Coefficient 1.000 414" 417" 498"

Sig. (2-tailed) . .000 .000 .000

N 199565 199553 199557 198936

Q7 Correlation Coefficient 414" 1.000 598" 4137

Sig. (2-tailed) .000 . .000 .000

N 199553 199618 199610 198988

Q8 Correlation Coefficient 417" 598" 1.000 412"

Sig. (2-tailed) .000 .000 . .000

N 199557 199610 199622 198991

Q13  Correlation Coefficient 498" 4137 4127 1.000
Sig. (2-tailed) .000 .000 .000

N 198936 198988 198991 199000

**_Correlation is significant at the 0.01 level (2-tailed).

It was a good starting point for analysis, and the matrix does not have to be limited to two
values, SAS and SPSS were utilized to run a Kendall Tau-b test against the entire set of
respondents to the FEVS questionnaire. A drawback of using the Kendall Tau-b test is

that it does not have breakouts by plevel/subelem; separate tests must be run to acquire
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the breakout in SAS. Kendall's Tau-b can, however, be utilized to determine a good
starting point for more in-depth analysis. Additionally, once the subelem/plevell extracts
were created utilizing grep, SAS was able to utilize those spreadsheets to provide the

correlations limited to technical organizations, as can be seen in Table 3-4 below.

Table 3-4 Un-weighted 2015 Extract

Un-weighted 2015 Extract—Correlations
Q5 Q7 Q8 Q13
Kendallstau_b [ Q5 Correlation Coefficient 1.000 384" 416" 511"
Sig. (2-tailed) .000 .000 .000
N 5685 5645 5662 5556
Q7 Correlation Coefficient 384" 1.000 605" 395"
Sig. (2-tailed) .000 .000 .000
N 5645 5757 5736 5628
08 Correlation Coefficient 416" 605" 1.000 414"
Sig. (2-tailed) .000 .000 .000
N 5662 5736 5780 5648
Q13 | cCorrelation Coefficient 5117 395" 414" 1.000
Sig. (2-tailed) .000 .000 .000
N 5556 5628 5648 5669
**_Correlation is significant at the 0.01 level (2-tailed).

Spearman's Rank-Order Correlation also meets the assumptions of nominal
monotonic data and has the benefit of being able to be used against data that is not
normally distributed, though the FEVS results are relatively normally distributed (Laerd
Statistics 2013c).

Both Kendall’s Tau-b and Spearman’s Rank-Order Correlation have benefits and
drawbacks. According to StatisticsSolutions.com, “The distribution of Kendall’s tau has
better statistical properties,” but “Spearman’s rank correlation coefficient is the more

widely used rank correlation coefficient” (statisticssolutions 2017). This praxis utilizes
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both to show those who are more familiar with the Spearman’s interpretations those
findings, and to utilize the Kendall’s Tau-b for its benefits. Whether either test was solely
utilized is irrelevant as “in most of the situations, the interpretations of Kendall’s tau and
Spearman’s rank correlation coefficient are very similar and thus invariably lead to the
same inferences” (statisticssolutions 2017).

Linear Regression allows for the results to be modeled in a clear manner that shows
the progression between increased engagement and innovation. This is because linear
regression "in fact states that each consecutive element of y equals a linear combination
of the elements of that row of X, which corresponds to the locations of the element in
question within the vector y”” (Raykov and Marcoulides 2008). This allows line managers
to see that the importance of innovation in relation to engagement is a clear linear
relationship: as one increases so does the other. This shows that while other factors have
statistically significant correlations, innovation has a directly linear relationship in

addition to the correlation, as can be seen in the results chapter 4 in Figure 4-1.

3.3.1 Prerequisite Statistical Methods

To perform some of the statistical analysis such as linear regression, some
prerequisite statistical tests needed to occur. These tests were either utilized in data
structuring or were used to validate that the data met required statistical assumptions.

Mean Analysis is not an accurate measure of determining correlations, but it is a
quick way of determining visually whether there may be a correlation between responses
if their means are similar. In performing the statistical analysis for this praxis, the author
performed a mean analysis in excel and compared possible correlations to the output of

Kendall's Tau-b test. Table 3-5 shows a summary of the mean responses to the FEVS
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questions with the highest statistically significant correlations, looking at the numbers,

they are relatively close together and for the most part relatively consistent across the

years. Table 3-6 shows the statistical correlations of the selected survey respondents.

Table 3-5 Mean Analysis (Extracted)

Question Q5 Q7 Q8 Q13
2015 4.047142 4.551329 4.335121 4.239901
2014 4.088633 4.536192 4.33564 4.246402
2013 4.050185 4.52445 4.322679 4.212469
2012 4.103798 4.593627 4.383395 4.287678
2011 4.154577 4.611998 4.386079 4.328139
2010 4.169053 4.623866 4.414022 4.34428
2008 3.85339 3.729854 3.680511 3.716535
2006 3.845066 3.747039 3.657566 3.69026
Table 3-6 Un-weighted 2015 Extract—Correlations
Un-weighted 2015 Extract—Correlations
Q5 Q7 Q8 Q13
Kendall's Tau-b | Q5 Correlation Coefficient 1.000 384" 416" 5117
Sig. (2-tailed) .000 .000 .000
N 5685 5645 5662 5556
Q7 Correlation Coefficient 384" 1.000 605" 395"
Sig. (2-tailed) .000 .000 .000
N 5645 5757 5736 5628
Q8 Correlation Coefficient 416" 605" 1.000 414"
Sig. (2-tailed) .000 .000 .000
N 5662 5736 5780 5648
Q13 | Correlation Coefficient 511" 395" 414" 1.000
Sig. (2-tailed) .000 .000 .000
N 5556 5628 5648 5669

**_Correlation is significant at the 0.01 level (2-tailed).
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Frequency Analysis is when the frequency or percentage of respondents’ answers is
tallied up for each question to an ordinal response set. In this case, the percentage of
respondents who answered with either a 4 or a 5 were calculated utilizing frequency
analysis to get the “percent positive.” While frequency analysis was not useful in and of
itself as a means of analyzing the data to provide actionable guidance, it was an integral
step to performing the linear regression.

The SAS user documentation states the need for testing assumptions before
performing statistical analysis like linear regression. In the SAS 9.3 user guide, the
following statement brings up the Durbin-Watson D test: "it is assumed that the order of
the autoregressive process is known. In practice, you need to test for the presence of
autocorrelation. The Durbin-Watson test is a widely used method of testing for
autocorrelation. Default prints the first-order Durbin-Watson statistic. This statistic can
be used to test for the first-order autocorrelation"(SAS 2011). Autocorrelation is defined
by the United States National Institute of Standards and Technology (NIST) in their
Engineering Statistics Handbook as: “Detect Non-Randomness, Time Series Modeling”
(NIST 2013). As the p value in the model summary in table 3-7 is equal to 1.815, it is
between the bounds of 1.5 < d < 2.5 to meet the assumptions for linear regression.
(StatisticsSolutions 2017) Table 3-8 displays a summary of the Durbin-Watson P-Values

for each of the variables with a statistically significant correlation.

Table 3-7 Unweighted test for Linear Regression

Model Summary®

Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .990° .980 978 1.9340 1.815
a. Predictors: (Constant), Q13, Q5, Q8
b. Dependent Variable: Q7
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Table 3-8 Summary of Durbin-Watson P-Values

Predictors: (Constant) Dependent Variable: Durbin-Watson P- Value
Qs Q7 1.749

Q13 Q7 1.016

Q5 Q7 747

Q5,Q8,Q13 Q7 1.815

Data weighting was performed by OPM before the FEVS data was made public. The
publications that were provided to the public and each agency were analyzed utilizing
weighted data. This praxis utilizes both the weighted and raw data when performing
correlations and regression. In the FEVS data, the weight provided is labeled as the
"postwt” the process that OPM performed to provide this is a three-phased approach:
base weight, weighing against non-response and raking. OPM describes the weighting
process in Appendix E of their 2015 OPM Technical Report and defines the base weight
as: "The base weight for a sampled employee in the FEVS is defined as the reciprocal of
the employee’s probability of selection into the sample” (OPM 2015f). Next, OPM states
their reasons for weighting against non-response: "Some sample members did not
respond to the survey ... The base weights were adjusted to reduce bias in survey
estimates that occurs when the respondent population and the survey population no
longer match on important characteristics” (OPM 2015f). OPM describes their statistical
method for weighting the results as: "the algorithm called CHAID (Chi-squared
Automatic Interaction Detector; Kass, 1980) was used to divide the data into smaller
cells” (OPM 2015f). Kass describes CHAID in his 1980 paper "An Exploratory

Technique for Investigating Large Quantities of Categorical Data:" “CHAID partitions

51




the data into mutually exclusive, exhaustive, subsets that best describe the dependent
variable. The subsets are constructed by using small groups of predictors. The selected
predictors may then be used in further analysis, prediction of the dependent variable, or in
place of the complete set in subsequent data collection™ (Kass 1980). With the CHAID
weighting completed for non-response bias, OPM then utilizes data raking as the final
step to providing the postwt value that this praxis utilizes: "For the final stage of
weighting, statisticians used a method called raking that incorporated available
information on the demographic characteristics of the FEVS sample population. For this
third adjustment step, the sample file was subset to include only eligible respondents and
known ineligibles" (OPM 2015f). By combining these weighting values, OPM is able to
provide the postwt value in the FEVS datasets that will allow them to provide more
accurate statistical analysis. As such, wherever possible, weighted values are utilized in

performing analysis in this praxis.

3.3.2 Methods for Validation

Goodman and Kruskal's gamma is another test with a well-defined scale for which the
FEVS data meets the ordinal and monotonic assumptions to utilize the test (Laerd
Statistics 2013a; Boston University 2017; Chava Frankfort-Nachmias and Anna Leon-
Guerrero 2011). Laerd Statistics states in their SPSS tutorial: “Goodman and Kruskal's
gamma (G or y) is a nonparametric measure of the strength and direction of association
that exists between two variables measured on an ordinal scale” (Laerd Statistics 2013a).
By utilizing the measure for the Goodman and Kruskal’s gamma, this praxis can validate
the findings of the other measures of correlation. Appendix F contains a yearly run of the

Kruskal-Wallace test. Table 3-10 below contains a summary of the P-values of Kruskal-
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Wallis Tests for each year. The P-values were consistent between weighted and un-

weighted datasets.

Table 3-9 Kruskal-Wallis Test P-values by year

Year Kruskal-Wallice p- Kruskal-Wallice p- Kruskal-Wallice p-
value for Q5 as the value for Q8 as the value for Q13 as the
IV/Q7 as DV IV/Q7 as DV IV/Q7 as DV

2015 <.0001 <.0001 <.0001

2014 <.0001 <.0001 <.0001

2013 <.0001 <.0001 <.0001

2012 <.0001 <.0001 <.0001

2011 <.0001 <.0001 <.0001

2010 <.0001 <.0001 <.0001

2008 <.0001 <.0001 <.0001

2006 <.0001 <.0001 <.0001
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Chapter 4: Results

The statistical analysis of the Federal Employee Viewpoint Survey (FEVS) found
strong correlations between innovation and employee engagement. To ensure that the
weightings against non-response bias are not disproportionately skewing the results, both
the weighted and unweighted values were tested. The SPSS syntax was captured and is
included in Appendix E.
HO—Employee Engagement will increase with no additional actions.

After calculating the “percent positive” values for the plevell/subelem groups that
have an IT or engineering focus, the results for question 7 were graphed to show how the
“percent positive” values for question 7 changed after an employee engagement program

was implemented from the top down:

FEVS Percent Positive Changes Over
Time

120.0

100.0 /___‘.,..__ -

80.0 / — - AF1S

60.0 == === ARAT
e+ ARG6

40.0
- == DD04

20.0

0.0 T T T T T T T 1
2006 2008 2010 2012 2013 2014 2015

Figure 4-1 FEVS Percent Positive Changes Over Time
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The scores for all organizations were lower in both 2006 and 2008, and increased in the
years following continued implementation and improvement of the employee

engagement programs, informed by the FEVS survey data.

4.1 Analysis of Correlations

The following table shows a summary of the correlations utilizing Kendall's Tau-b
test for questions 5, 8, and 13 and question 7. This summary table contains the results of
the other tables from Appendix A-3.3. Though the correlation coefficients change
throughout the various iterations of the survey, the overall highest correlations are
between questions 7 and 8. Additionally, the correlation remains strong between 2006-

2015.

Table 4-1 Summary of Correlations to Question 7 — Kendall’s Tau-b

Summary of Correlations to Question 7 — Technical Organizations — Kendall’s
Tau-b

Year Q5 Q5-W Q8 Q8-W Q13 Q13-W
2006 449 444 .586 584 583 .580
2008 451 437 .605 587 597 .609
2010 438 431 .610 .620 459 457
2011 391 370 579 .569 435 419
2012 383 376 599 596 404 400
2013 406 384 .603 .606 443 437
2014 412 384 .631 .628 426 406
2015 384 .380 .605 .603 395 403
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The importance of these correlations can be tested by changing the test to a Spearman
Rho test. The table below is a summary of the Spearman Rho correlations in appendix A-

3.4:

Table 4-2 Summary of Correlations to Question 7 —Spearman’s Rho.

Summary of Correlations to Question 7 — Technical Organizations — Spearman’s
Rho

Year Q5 Q5-W Q8 Q8-W Q13 Q13-W
2006 .509 .502 .654 .650 .648 .646
2008 .509 494 672 .654 .664 676
2010 463 457 .627 .640 478 478
2011 415 395 597 590 453 440
2012 408 401 .618 .615 424 420
2013 433 413 .624 .628 466 463
2014 411 411 .652 .649 449 429
2015 412 408 627 .626 416 424

It is interesting to note that question 32 in Table 4-3, which states: "creativity and

innovation are rewarded" only has a small correlation with question 8. Despite the fact
that there is only a correlation of .2 between employees innovating and being rewarded
for innovation, there is a strong correlation between employees who innovate and those

who are engaged.

56



Table 4-3 Unweighted 2015 extract - with 32

Correlations

Qs a7 Q8 Q13 Q32
Kendallstau_b @5 Correlation Goefficient 1.000 3847 ME &1 278
Sig. (2-tailed) _ .000 .000 .000 000
M 5685 5645 5662 5556 5344
a7 Correlation Coefficient 384”7 1.000 605 305 LT
Sig. (2-tailed) .000 . .000 000 .000
N 5645 5757 5736 5628 5415
Qe Correlation Coefficient 4167 605" 1.000 4147 2107
Sig. (2-tailed) .000 .000 _ .000 .000
M 5662 5736 5780 5648 5436
@13  Correlation Coefficient 5117 395" 4147 1.000 266
Sig. (2-tailed) .000 .000 .000 _ .000
M 5556 5628 5648 566D 5335
@32  Correlation Coefficient 2757 Aa7” 2107 266 1.000
Sig. (2-tailed) 000 .000 .000 000 .
N 5344 5415 5436 5335 5457

** Correlation is significant at the 0.01 level (2-tailed).

4.2 Linear Regression
Linear Regression was utilized to illustrate the correlation between the engagement

drivers and the direct output of engaged employees, expenditure of discretionary effort.

As the correlation analysis has shown Question 8 to have the highest positive
correlation with Question 7, the following is seen when utilizing the Excel data analysis
plugin to generate a scatterplot with question 5 as the Y-axis and Q7 as the X-axis for
AF1S, ARAT, ARG6, DD04 for 2006, 2008, 2010, 2011, 2012, 2013, 2014, and 2015

with a trendline designating the linear regression function in Figure 4-2:
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Question 8 and Question 7 Correlations
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Figure 4-2 "Question 8 and Question 7 Correlations"

In the previous scatterplot, data points from CMO08 and AF17 were removed as they were
not present in the prior FCHS/FEVS surveys. Including them does not significantly

modify the outputs of the chart in Figure 4-3:
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Question 8 and Question 7 Correlations
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Now that we know what the trendlines are predicted to look like, we want to be able to

quantify the correlations between each engagement driver and question 7. For this, SPSS

can be utilized to perform a stepwise linear regression function (StatisticsSolutions 2017).

Performing linear regression against the four units that were included in all of the surveys

between 2006-2015, the linear regression program in SPSS lists the Coefficients as Table

4-4 shows:

Table 4-4 Linear Regression Coefficients — All Surveys

Coefficients

Unstandardized
Coefficients

Standardized
Coefficients

Collinearity
Statistics

Model B Std. Error Beta t Sig. | Tolerance | VIF
1[(Constant)| 3.134 2.339 1.340 .190
Q8 1.019 027 989 37.137 .000 1.000( 1.000

a. Dependent Variable: Q7
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Table 4-5 Excluded variables from Linear Regression — All Surveys

Excluded Variables®

Collinearity Statistics
Beta Partial Minimum
Model In t | Sig. Correlation Tolerance| VIF Tolerance
1{Q13| .135°| .722 .476 133 021 48.441 021
Q5 | -.038° - .362 -.170 420 2.382 420
926

a. Dependent Variable: Q7
b. Predictors in the Model: (Constant), Q8

SPSS will output the above data in Table 4-5, informing the user that Question 8 will be
the only value retained for the analysis and that Questions 5 and 13 will be excluded.
Though the Durbin-Watson tests showed us that alone each of them was insufficient to
perform linear regression, when combined with Question 8 they were able to pass the
Durbin-Watson d test as seen in Table 3-7, but when utilizing a stepwise linear
regression, they were automatically removed. With that, we can utilize the previously

stated Coefficients to get the regression function:

Q7 = 3.134 + 1.019(Q8) (4.1)

Where Q7 is the Percent Positive of responses for the FEVS Question, 7 and Q8 is the

Percent Positive of responses for the FEVS Question 8.

When rerunning the SPSS linear regression program to include organizations added after

the available surveys began, the Coefficients are listed as in Table 4-6:
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Table 4-6 Linear Regression Coefficients—All Groups

Coefficient
Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Model B Std. Error Beta t Sig. | Tolerance | VIF
1| (Constant) [ 3.085 2.208 1.397 .171
Q8 1.020 026 989 39.622 .000 1.000( 1.000

a. Dependent Variable: Q7

Table 4-7 Excluded Variables Linear Regression Coefficients—All Groups

Excluded Variables®

Collinearity Statistics
Beta Partial Minimum
Model In t |Sig. Correlation Tolerance| VIF Tolerance
1{Q5 | -.034° - .372 -.156 445 2.246 445
.906

Q13| .115°| .714 .480 123 .024 40.851 .024
a. Dependent Variable: Q7
b. Predictors in the Model: (Constant), Q8
This puts the regression function at:

Q7=23.085 + 1.020(Q8) (4.2)

Where Q7 is the Percent Positive of responses for the FEVS Question, 7 and Q8 is the

Percent Positive of responses for the FEVS Question 8.

Comparing the two linear regression models:

Q7 = 3.134 + 1.019(Q8)
Q7= 3.085 + 1.020(Q8)

(4.3)

(4.4)

There is not a major difference in the equations, the B value increasing only 0.049 and

the M value increasing by .001. Though the FEVS surveys comprise more than 200,000

respondents, when utilizing frequency analysis against the extracts of 2,300-5,000

technical organization respondents to distill the percent positive, the number of data
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points in the sample sets for linear regression is reduced to 32 for the first model and 36
for the second model. Reviewing the Model Summaries generated by SPSS, the second
model is shown to be superior as it has a lower standard error, and better Durbin-Watson

P-values, as seen in tables below in tables 4-8 and 4-9.

Table 4-8 Model Summary for 2006-2015

Model Summary”
Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .990% .980 .978 1.9340 1.815
a. Predictors: (Constant), Q13, Q5, Q8
b. Dependent Variable: Q7

Table 4-9 Model Summary All Applicable Groups

Model Summary”
Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .990% .980 .978 1.9340 1.815
a. Predictors: (Constant), Q13, Q5, Q8
b. Dependent Variable: Q7
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Chapter 5: Conclusions and Further Research

The role of innovation in employee engagement discussed in the “Results” section is
well established, the challenges for IT line management come in with the
implementation. It is interesting to note that despite there being a statistically significant
correlation between questions 7 and 8 (engagement and innovation respectively), there is
not a statistically significant correlation between 7 and 32 (innovation is rewarded). It
may be that by creating an environment that allows employees to innovate, line managers
create an environment that can sustain engagement as innovation can be intrinsically
rewarding. Though correlation does not imply causation, the fact is that there is a
correlation between employees who look to innovate in their jobs and employee
engagement, but not in employees innovating in their jobs and being rewarded for their
innovations. The fact that there is a low correlation between those who perceive that
innovation and creativity are rewarded, and those who are innovating could be due to
multiple factors: either the recognition is not publicized, or the recognition is not
occurring. It may well be that the innovators are being rewarded by their line managers,
but in many cases, line managers may not be able to provide tangible benefits or
accolades that others see. It could also be that recognition and rewards are not being
provided.

The following cycle will allow line managers to utilize statistically backed guidance

to improve employee engagement:
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Information
Gathering

Primary Action Environmental
(Secondary Action) Assessment

Figure 5-1 Application Model

In the Information Gathering phase, IT line managers will need to determine what
their mission requirements are and perform a requirements analysis. This includes
Service Level Agreements, staffing requirements, and either staffing or system
availability requirements.

In the Environmental Assessment phase, IT line managers will determine what kinds
of metrics they can utilize locally for a before and after snapshot of how their efforts to
improve employee engagement are working.

In the Primary Action phase, IT line managers will attempt to make their
environments more conducive to their employees innovating, in a way that allows them
to remain compliant with the requirements generated from the Information Gathering
phase.

Ideally, an IT line manager would repeat the cycle and determine if the metrics or
requirements had changed or been incompletely captured, then re-evaluate the

environment and go to the Secondary Action phase.
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In the Secondary Action phase, questions 5 and 13 will be addressed. This is
predominantly a managerial soft skills section where employees can be informed of how
their jobs are important in the context of their organization and missions.

The manager can then utilize existing metrics to determine if there has been a
significant change in the implementation of policies or procedures encouraging further
innovation, and the use of soft skills to ensure that employees understand the value of
their contribution to the mission and that they are enjoying what they do (questions 8, 13,
and 5 respectively).

By utilizing the model and above guidance, IT Line managers can utilize statistically
validated linear regression models and analyses of correlations to attempt to improve
employee engagement in their organizations. The model was designed for IT line
managers as it follows the IT change management process: configuration backup,
evaluate existing implementation and new requirements, then make a change. While
those with a psychological academic background may find similarities with Lewin or
other Change Theory texts, this model is geared more towards a practical implementation
for a busy manager to implement quickly to see results (Kritsonis and Student 2005).

Regarding additional research, the research involved in studying “New Ways to
Work” or “Employee Empowerment” may be able to build upon the findings of this
praxis. Peters et al. state in "Enjoying New Ways to Work: An HRM-Process Approach
to Study Flow:" “the positive relationship between characteristics of empowerment as
perceived by employees and their flow perceptions could also be the result of a situation
that was created bottom-up, and deserves further attention from different management

parties in working organizations” (Peters et al. 2017). The idea that a bottom-up
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implementation of employee empowerment is right in line with the findings of this
praxis: that increases in innovation have a positive correlation with increases in

engagement, and as such, further statistical evidence may be available in this line of

inquiry.
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Appendices
Appendix A - SAS Codes

I generated the following SAS codes with the assistance of SAS Technical support.

For generating “Percent Positive” for PLEVEL1 from OPM provided data files saved as excel
workbooks, the output will be an open excel file which the user can then save for later or leverage
the SAS plugin for excel to further exploit/analyze the data.

A-1.1and A-1.2

These are based on the latest designation codes and what the SAS code was originally designed
around. The previous FHCS datasets used separate designations and as such required
modification to the code.

A-13and A-1.4

The plevell designation was implemented in the 2013 dataset and beyond. For 2012, the
designation is “SUBELEM,” and the code has been altered accordingly.

A-1.5

The “SUBELEM” entry used in 2006-2012 FHCS surveys was not in use in 2004, the
2004FHCSCodebook lists the question as: “AGYSUB7 " What is your agency sub-unit? " As
such, the code has been modified to reflect this. Additionally, none of the PLEVEL1/SUBELEM
codes were in use in 2004 that have been identified from later years as having a primary IT focus.
Additionally, there was no postwt category for the 2004 dataset, meaning that the addition of a
Weighted Least Squares was not performed for this dataset.

This means that the 2004 FHCS dataset is not weighted to account for nonresponse bias.
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Appendix A-1 FEVS 2013-2015
proc import out= work.evs2015 datafile= "C:\evs2015 PRDF_excel"
DBMS=xlsx REPLACE;
SHEET="evs2015 PRDF";
GETNAMES=YES;
run;
data work.evs2015;;
set work.evs2015;
obsnum=_N_;
run;
proc sort data=work.evs2015;
by obsnum plevell;
run;
proc format;
value respf
1-3="1-3'
4-5="4-5";
run;
proc transpose data=work.evs2015 out=work.evs2015trans name=Question;
by obsnum plevell;
var q: ;
run;
data work.evs2015trans;
set work.evs2015trans;
response=input(trim(left(coll)),?? best.);
run;
proc freq data=work.evs2015trans noprint order=data;
where plevell in ((AF17' 'AF1S''ARAT 'ARG6' 'CM08' 'DD04");
tables plevell*question*response
/ nopercent nocol outpct
out=work.evs2015freq(keep=plevell response question pct_row
where=(put(response,respf.)='4-5");
format response respf.;
run;
* proc print data=work.evs2015freq;
run;
ods excel file="temp.xIsx’;
proc tabulate data=work.evs2015freq format=8.1;
class plevell question / order=data;
var pct_row;
table plevell="",
question=""*pct_row=""*sum=""
/ box=[label="plevell' style=[vjust=B]];
run;
ods excel close;
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Appendix A-2 FEVS 2013-2015 weighted
proc import out= work.evs2015 datafile= "C:\evs2015 PRDF_excel"
DBMS=xlsx REPLACE;
SHEET="evs2015 PRDF";
GETNAMES=YES;
run;
data work.evs2015;;
set work.evs2015;
obsnum=_N_;
run;
proc sort data=work.evs2015;
by obsnum plevell postwit;
run;
proc format;
value respf
1-3="1-3'
4-5="4-5";
run;
proc transpose data=work.evs2015 out=work.evs2015trans name=Question;
by obsnum plevell postwit;
var q: ;
run;
data work.evs2015trans;
set work.evs2015trans;
response=input(trim(left(coll)),?? best.);
run;
proc freq data=work.evs2015trans noprint order=data;
where plevell in (AF17' 'AF1S''ARAT 'ARG6' 'CM08' 'DD04Y);
tables plevell*question*response
/ nopercent nocol outpct
out=work.evs2015freq(keep=plevell response question pct_row
where=(put(response,respf.)='4-5");
format response respf.;
weight postwt;
run;
* proc print data=work.evs2015freq;
run;
ods excel file="temp2015.xlsx";
proc tabulate data=work.evs2015freq format=8.1;
class plevell question / order=data;
var pct_row;
table plevell="",
question=""*pct_row=""*sum=""
/ box=[label="plevell’ style=[vjust=B]];
run;
ods excel close;
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Appendix A-3 FHCS 2006-2012
proc import out= work.evs2012 datafile= "C:\evs2012_PRDF_excel"
DBMS=xlsx REPLACE;
SHEET="evs2012_PRDF";
GETNAMES=YES;
run;
data work.evs2012;;
set work.evs2012;
obsnum=_N_;
run;
proc sort data=work.evs2012;
by obsnum SUBELEM,;
run;
proc format;
value respf
1-3="1-3'
4-5="4-5";
run;
proc transpose data=work.evs2012 out=work.evs2012trans name=Question;
by obsnum SUBELEM;
var q: ;
run;
data work.evs2012trans;
set work.evs2012trans;
response=input(trim(left(coll)),?? best.);
run;
proc freq data=work.evs2012trans noprint order=data;
where SUBELEM in (AF17''AF1S''ARAT' 'ARG6' 'CMO08' 'DD04Y;
tables SUBELEM*question*response
/ nopercent nocol outpct
out=work.evs2012freq(keep=SUBELEM response question pct_row
where=(put(response,respf.)='4-5");
format response respf.;
run;
* proc print data=work.evs2012freq;
run;
ods excel file="temp2012.xlsx";
proc tabulate data=work.evs2012freq format=8.1;
class SUBELEM question / order=data;
var pct_row;
table SUBELEM="",
question=""*pct_row=""*sum=""
/ box=[label="SUBELEM' style=[vjust=B]];
run;
ods excel close;
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Appendix A-4 FHCS 2006-2012 weighted
proc import out= work.evs2012 datafile= "C:\evs2012_PRDF_excel"
DBMS=xlIsx REPLACE;
SHEET="evs2012_ PRDF";
GETNAMES=YES;
run;
data work.evs2012;;
set work.evs2012;
obsnum=_N_;
run;
proc sort data=work.evs2012;
by obsnum SUBELEM postwit;
run;
proc format;
value respf
1-3="1-3'
4-5='4-5"
run;
proc transpose data=work.evs2012 out=work.evs2012trans name=Question;
by obsnum SUBELEM postwit;

varq: ;
run;
data work.evs2012trans;
set work.evs2012trans;
response=input(trim(left(coll)),?? best.);
run;

proc freq data=work.evs2012trans noprint order=data;
where SUBELEM in (AF17' 'AF1S' 'ARAT' 'ARG6' 'CM08' 'DD04");
tables SUBELEM*question*response
/ nopercent nocol outpct
out=work.evs2012freq(keep=SUBELEM response question pct_row
where=(put(response,respf.)="4-5");
format response respf.;
weight postwit;
run;
* proc print data=work.evs2012freq;
run;
ods excel file="temp2012.xIsx’;
proc tabulate data=work.evs2012freq format=8.1,;
class SUBELEM question / order=data;
var pct_row;
table SUBELEM="",
question=""*pct_row=""*sum=""
/ box=[label="SUBELEM' style=[vjust=B]];
run;
ods excel close;
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Appendix A-5 FHCS 2004
proc import out= work.evs2004 datafile= "C:\evs2004_PRDF_excel"
DBMS=xlsx REPLACE;
SHEET="evs2004 PRDF";
GETNAMES=YES;
run;
data work.evs2004;;
set work.evs2004;
obsnum=_N_;
run;
proc sort data=work.evs2004;
by obsnum AGYSUBY7,
run;
proc format;
value respf
1-3="1-3'
4-5="4-5";
run;
proc transpose data=work.evs2004 out=work.evs2004trans name=Question;
by obsnum AGYSUBY7,
var q: ;
run;
data work.evs2004trans;
set work.evs2004trans;
response=input(trim(left(coll)),?? best.);
run;
proc freq data=work.evs2004trans noprint order=data;
tables AGYSUB7*question*response
/ nopercent nocol outpct
out=work.evs2004freq(keep=AGYSUB7 response question pct_row
where=(put(response,respf.)='4-5");
format response respf.;
run;
* proc print data=work.evs2004freq;
run;
ods excel file="temp2004.xlsx";
proc tabulate data=work.evs2004freq format=8.1;
class AGYSUB7 question / order=data;
var pct_row;
table AGYSUB7="",
question=""*pct_row=""*sum=""
/ box=[label="AGYSUBT7' style=[vjust=B]];
run;
ods excel close;
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Appendix B - 2015 Public Release File Codebook

This is the list of questions that OPM asked on the survey, along with the possible responses from the
section “My Work Experience.” (OPM 2015a)

Appendix B- 1 2015 Public Release File Codebook

Item Number and Text Data Value and Label
My Work Experience 5 4 3 2 1 X
1 | am given a real Strongly Agree Neither Agree nor Disagree Strongly
opportunity to improve Agree Disagree Disagree

my skills in my
organization.

2 | have enough Strongly Agree Neither Agree nor Disagree Strongly
information to do my Agree Disagree Disagree
job well.

3 | feel encouraged to Strongly Agree Neither Agree nor Disagree Strongly
come up with new and Agree Disagree Disagree
better ways of doing
things.

4 My work gives me a Strongly Agree Neither Agree nor Disagree Strongly
feeling of personal Agree Disagree Disagree

accomplishment.

5 I like the kind of work | Strongly Agree Neither Agree nor Disagree Strongly
do. Agree Disagree Disagree

6 | know what is expected | Strongly Agree Neither Agree nor Disagree Strongly
of me on the job. Agree Disagree Disagree

7 When needed | am Strongly Agree Neither Agree nor Disagree Strongly
willing to put in the Agree Disagree Disagree
extra effort to get a job
done.

8 | am constantly looking Strongly Agree Neither Agree nor Disagree Strongly
for ways to do my job Agree Disagree Disagree
better.

9 I have sufficient Strongly Agree Neither Agree nor Disagree Strongly Do Not
resources (for example, Agree Disagree Disagree Know
people, materials,
budget) to get my job
done.

10 | My workload is Strongly Agree Neither Agree nor | Disagree Strongly Do Not
reasonable. Agree Disagree Disagree Know

11 | My talents are used well | Strongly Agree Neither Agree nor Disagree Strongly Do Not
in the workplace. Agree Disagree Disagree Know

12 | 1 know how my work Strongly Agree Neither Agree nor Disagree Strongly Do Not
relates to the agency's Agree Disagree Disagree Know

goals and priorities.

13 | The work I do is Strongly Agree Neither Agree nor Disagree Strongly Do Not
important. Agree Disagree Disagree Know

14 | Physical conditions (for Strongly Agree Neither Agree nor Disagree Strongly Do Not
example, noise level, Agree Disagree Disagree Know

temperature, lighting,
cleanliness in the
workplace) allow
employees to perform
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their jobs well.

15 | My performance Strongly Agree Neither Agree nor Disagree Strongly Do Not
appraisal is a fair Agree Disagree Disagree Know
reflection of my
performance.

16 | 1am held accountable Strongly Agree Neither Agree nor Disagree Strongly Do Not
for achieving results. Agree Disagree Disagree Know

17 | Icandisclose a Strongly Agree Neither Agree nor Disagree Strongly Do Not
suspected violation of Agree Disagree Disagree Know
any law, rule or
regulation without fear
of reprisal.

18 | My training needs are Strongly Agree Neither Agree nor Disagree Strongly Do Not
assessed. Agree Disagree Disagree Know

19 | In my most recent Strongly Agree Neither Agree nor Disagree Strongly No Basis to
performance appraisal, | | Agree Disagree Disagree Judge

understood what | had
to do to be rated at
different performance
levels (for example,
Fully Successful,
Outstanding).

Busybox commands for creating the extract file(s):

grep -i arat evs2015_PRDF.csv >> extracted_evs2015 PRDF.csv

grep -i arg6 evs2015_PRDF.csv >> extracted_evs2015 PRDF.csv

grep -i af17 evs2015_PRDF.csv >> extracted_evs2015 PRDF.csv

grep -i afls evs2015_PRDF.csv >> extracted_evs2015_PRDF.csv

grep -i cm08 evs2015_PRDF.csv >> extracted_evs2015 PRDF.csv

grep -i dd04 evs2015_PRDF.csv >> extracted_evs2015 PRDF.csv
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Appendix C - FEVS Question 7 Correlations

2015 unweighted selection
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Appendix C1 - Yearly kendall’s tau-b against question 7

Appendix C - 1 Weighted 2015 Extract— Correlations

Weighted 2015 Extract—Correlations

Q5 Q7 Q8 Q13
Kendallstau_ b | Q5 Correlation Coefficient 1.000 .380" 4107 516"
Sig. (2-tailed) .000 .000 .000
N 24206 24024 24146 23619
Q7 Correlation Coefficient 380" 1.000 603" 403"
Sig. (2-tailed) .000 .000 .000
N 24024 24429 24377 23863
Q8 Correlation Coefficient 410”7 603" 1.000 4117
Sig. (2-tailed) .000 .000 .000
N 24146 24377 24564 23970
Q13 Correlation Coefficient 516" 403" 4117 1.000

Sig. (2-tailed) .000 .000 .000
N 23619 23863 23970 24026

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 2 Un-weighted 2015 Extract—Correlations
Un-weighted 2015 Extract—Correlations
Q5 Q7 Q8 Q13

Kendallstau_b | Q5 Correlation Coefficient 1.000 384" 416" 511"
Sig. (2-tailed) .000 .000 .000
N 5685 5645 5662 5556
Q7 Correlation Coefficient 384" 1.000 605" 395"
Sig. (2-tailed) .000 .000 .000
N 5645 5757 5736 5628
Q8 Correlation Coefficient 416~ 605" 1.000 414”7
Sig. (2-tailed) .000 .000 .000
N 5662 5736 5780 5648
Q13 | Correlation Coefficient 511" 395" 414" 1.000

Sig. (2-tailed) .000 .000 .000
N 5556 5628 5648 5669

**_Correlation is significant at the 0.01 level (2-tailed).

82




Appendix C - 3 Weighted 2014 Extract—Correlations

Weighted 2014 Extract—Correlations

Q5 Q7 Q8 Q13
Kendallstau_ b | Q5 Correlation Coefficient 1.000 384" 416" 513"
Sig. (2-tailed) .000 .000 .000
N 23301 23081 23210 22721
Q7 Correlation Coefficient 384" 1.000 628" 406"
Sig. (2-tailed) .000 .000 .000
N 23081 23511 23419 22924
Q8 Correlation Coefficient 416" 628" 1.000 450"
Sig. (2-tailed) .000 .000 .000
N 23210 23419 23635 23042
Q13 Correlation Coefficient 513" 406" 450" 1.000
Sig. (2-tailed) .000 .000 .000
N 22721 22924 23042 23136
**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 4 Un-weighted 2014 Extract—Correlations
Un-weighted 2014 Extract—Correlations
Q5 Q7 Q8 Q13
Kendallstau_b | Q5 Correlation Coefficient 1.000 4127 4417 517"
Sig. (2-tailed) .000 .000 .000
N 3994 3964 3975 3893
Q7 Correlation Coefficient 412" 1.000 631" 426"
Sig. (2-tailed) .000 .000 .000
N 3964 4034 4016 3932
Q8 Correlation Coefficient 441”7 631”7 1.000 465"
Sig. (2-tailed) .000 .000 .000
N 3975 4016 4046 3942
Q13 | Correlation Coefficient 517" 426" 465" 1.000
Sig. (2-tailed) .000 .000 .000
N 3893 3932 3942 3961

**_Correlation is significant at the 0.01 level (2-tailed).




Appendix C - 5 Weighted 2013 Extract—Correlations

Weighted 2013 Extract—Correlations

Q5 Q7 Q8 Q13
Kendallstau_ b | Q5 Correlation Coefficient 1.000 384" 420" 506"
Sig. (2-tailed) .000 .000 .000
N 23795 23577 23676 23304
Q7 Correlation Coefficient 384" 1.000 606" 437"
Sig. (2-tailed) .000 .000 .000
N 23577 23999 23877 23502
Q8 Correlation Coefficient 4207 606" 1.000 428"
Sig. (2-tailed) .000 .000 .000
N 23676 23877 24103 23594
Q13 | cCorrelation Coefficient 506" 437" 428" 1.000

Sig. (2-tailed) .000 .000 .000
N 23304 23502 23594 23713

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 6 Un-Weighted 2013 Extract—Correlations
Un-Weighted 2013 Extract—Correlations
Q5 Q7 Q8 Q13

Kendallstau_b | Q5 Correlation Coefficient 1.000 406" 426 501"
Sig. (2-tailed) .000 .000 .000
N 3248 3220 3232 3174
Q7 Correlation Coefficient 406" 1.000 603" 443"
Sig. (2-tailed) .000 .000 .000
N 3220 3272 3256 3197
Q8 Correlation Coefficient 426" 603" 1.000 423"
Sig. (2-tailed) .000 .000 .000
N 3232 3256 3285 3209
Q13 | Correlation Coefficient 501" 443" 423" 1.000

Sig. (2-tailed) .000 .000 .000
N 3174 3197 3209 3224

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix C - 7 Weighted 2012 Extract—Correlations

Weighted 2012 Extract—Correlations

Q5 Q7 Q8 Q13
Kendallstau_ b | Q5 Correlation Coefficient 1.000 376 408" 502"
Sig. (2-tailed) .000 .000 .000
N 21719 21631 21613 21447
Q7 Correlation Coefficient 376" 1.000 596" 400"
Sig. (2-tailed) .000 .000 .000
N 21631 21844 21738 21571
Q8 Correlation Coefficient 408" 596" 1.000 4177
Sig. (2-tailed) .000 .000 .000
N 21613 21738 21829 21551
Q13 Correlation Coefficient 502" 400" 417" 1.000

Sig. (2-tailed) .000 .000 .000
N 21447 21571 21551 21659

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 8 Un-Weighted 2012 Extract Correlations
Un-Weighted 2012 Extract Correlations
Q5 Q7 Q8 Q13

Kendallstau_b | Q5 Correlation Coefficient 1.000 .383" 415" 503"
Sig. (2-tailed) .000 .000 .000
N 7582 7549 7546 7487
Q7 Correlation Coefficient 383" 1.000 599" 404"
Sig. (2-tailed) .000 .000 .000
N 7549 7626 7590 7531
Q8 Correlation Coefficient 415" 599~ 1.000 424"
Sig. (2-tailed) .000 .000 .000
N 7546 7590 7624 7527
Q13 Correlation Coefficient 503" 404" 424" 1.000

Sig. (2-tailed) .000 .000 .000
N 7487 7531 7527 7564

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix C - 9 Weighted 2011 Extract—Correlations

Weighted 2011 Extract—Correlations

Q5 Q7 Q8 Q13
Kendallstau_ b | Q5 Correlation Coefficient 1.000 3707 435" 501"
Sig. (2-tailed) .000 .000 .000
N 21162 21104 21105 21070
Q7 Correlation Coefficient 370" 1.000 569" 419”7
Sig. (2-tailed) .000 .000 .000
N 21104 21149 21092 21057
Q8 Correlation Coefficient 435" 569" 1.000 439”7
Sig. (2-tailed) .000 .000 .000
N 21105 21092 21150 21058
Q13 | cCorrelation Coefficient 501" 4197 439" 1.000
Sig. (2-tailed) .000 .000 .000
N 21070 21057 21058 21115
**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 10 Un-weighted 2011 Extract—Correlations
Un-weighted 2011 Extract—Correlations
Q5 Q7 Q8 Q13
Kendallstau_b | Q5 Correlation Coefficient 1.000 391" 434" 530"
Sig. (2-tailed) .000 .000 .000
N 2316 2311 2307 2304
Q7 Correlation Coefficient 391" 1.000 579" 435"
Sig. (2-tailed) .000 .000 .000
N 2311 2317 2308 2305
Q8 Correlation Coefficient 434" 579" 1.000 459"
Sig. (2-tailed) .000 .000 .000
N 2307 2308 2313 2301
Q13 | Correlation Coefficient 530" 435" 459" 1.000
Sig. (2-tailed) .000 .000 .000
N 2304 2305 2301 2310

**_Correlation is significant at the 0.01 level (2-tailed).




Appendix C - 11 Weighted 2010 Extract—Correlations

Weighted 2010 Extract—Correlations

Q5 Q7 Q8 Q13

Kendallstau_ b | Q5 Correlation Coefficient 1.000 431" 439" 5117
Sig. (2-tailed) .000 .000 .000
N 17984 17935 17954 17721
Q7 Correlation Coefficient 4317 1.000 620" 457"
Sig. (2-tailed) .000 .000 .000
N 17935 18002 17981 17739
Q8 Correlation Coefficient 439" 620" 1.000 444"
Sig. (2-tailed) .000 .000 .000
N 17954 17981 18027 17760
Q13 | Correlation Coefficient 5117 457" 444" 1.000

Sig. (2-tailed) .000 .000 .000
N 17721 17739 17760 17788

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 12 Un-weighted 2010 Extract—Correlations
Un-weighted 2010 Extract—Correlations
Q5 Q7 Q8 Q13

Kendallstau_b | Q5 Correlation Coefficient 1.000 438" 440" 5117
Sig. (2-tailed) .000 .000 .000
N 2863 2857 2857 2823
Q7 Correlation Coefficient 438" 1.000 610" 459"
Sig. (2-tailed) .000 .000 .000
N 2857 2866 2861 2826
Q8 Correlation Coefficient 440" 610" 1.000 449"
Sig. (2-tailed) .000 .000 .000
N 2857 2861 2867 2827
Q13 | Correlation Coefficient 511" 459" 449" 1.000

Sig. (2-tailed) .000 .000 .000
N 2823 2826 2827 2832

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix C - 13 Weighted 2008 Extract—Correlations

Weighted 2008 Extract—Correlations

Q5 Q7 Q8 Q13

Kendallstau_ b | Q5 Correlation Coefficient 1.000 437" 546" 430"
Sig. (2-tailed) .000 .000 .000
N 17096 17096 17096 16903
Q7 Correlation Coefficient 437" 1.000 587" 609"
Sig. (2-tailed) .000 .000 .000
N 17096 17096 17096 16903
Q8 Correlation Coefficient 546" 587" 1.000 525~
Sig. (2-tailed) .000 .000 .000
N 17096 17096 17096 16903
Q13 | Correlation Coefficient 430" 609" 525" 1.000

Sig. (2-tailed) .000 .000 .000
N 16903 16903 16903 16903

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 14 Un-weighted 2008 Extract— Correlations
Un-weighted 2008 Extract—Correlations
Q5 Q7 Q8 Q13

Kendall'stau_ b | Q5 Correlation Coefficient 1.000 451" 568" 453"
Sig. (2-tailed) .000 .000 .000
N 2817 2817 2817 2794
Q7 Correlation Coefficient 451" 1.000 605" 597"
Sig. (2-tailed) .000 .000 .000
N 2817 2817 2817 2794
Q8 Correlation Coefficient 568" 605" 1.000 534"
Sig. (2-tailed) .000 .000 .000
N 2817 2817 2817 2794
Q13 | Correlation Coefficient 453" 597" 534" 1.000

Sig. (2-tailed) .000 .000 .000
N 2794 2794 2794 2794

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix C - 15 Weighted 2006 Extract—Correlations

Weighted 2006 Extract—Correlations

Q5 Q7 Q8 Q13

Kendallstau_ b | Q5 Correlation Coefficient 1.000 444" 536" 478"
Sig. (2-tailed) .000 .000 .000
N 17101 17101 17101 16991
Q7 Correlation Coefficient 444" 1.000 584" 580"
Sig. (2-tailed) .000 .000 .000
N 17101 17101 17101 16991
Q8 Correlation Coefficient 536" 584" 1.000 544"
Sig. (2-tailed) .000 .000 .000
N 17101 17101 17101 16991
Q13 Correlation Coefficient 478" 580" 544" 1.000

Sig. (2-tailed) .000 .000 .000
N 16991 16991 16991 16991

**_Correlation is significant at the 0.01 level (2-tailed).
Appendix C - 16 Un-weighted 2006 Extract— Correlations
Un-weighted 2006 Extract—Correlations
Q5 Q7 Q8 Q13

Kendallstau_b | Q5 Correlation Coefficient 1.000 449" 544" 490"
Sig. (2-tailed) .000 .000 .000
N 3040 3040 3040 3020
Q7 Correlation Coefficient 449" 1.000 586 583"
Sig. (2-tailed) .000 .000 .000
N 3040 3040 3040 3020
Q8 Correlation Coefficient 544" 586" 1.000 544"
Sig. (2-tailed) .000 .000 .000
N 3040 3040 3040 3020
Q13 | Correlation Coefficient 490" 583" 544" 1.000

Sig. (2-tailed) .000 .000 .000
N 3020 3020 3020 3020

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix C2 - Yearly Spearman’s Rho

Weighted 2015 Extract—Spearman’s rho

Q5 Q7 08 013
Spearman'stho Q5 Correlation Coefficient 1.000 408" 445" 556"
Sig. (2-tailed) 000 .000 000
N 24206 24024 24146 23619
Q7 Correlation Coefficient 408" 1.000 626" 424"
Sig. (2-tailed) 000 000 000
N 24024 24429 24377 23863
Q8 Correlation Coefficient 445" 626" 1.000 438"
Sig. (2-tailed) 000 000 .000
N 24146 24377 24564 23970
Q13  Correlation Coefficient 556" 424" 438" 1.000
Sig. (2-tailed) 000 000 .000
N 23619 23863 23970 24026
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2015 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 412" 451" 551"
Sig. (2-tailed) 000 .000 000
N 5685 5645 5662 5556
Q7 Correlation Coefficient 412" 1.000 627" 416"
Sig. (2-tailed) .000 .000 .000
N 5645 5757 5736 5628
Q8 Correlation Coefficient 451" 627" 1.000 4417
Sig. (2-tailed) 000 000 .000
N 5662 5736 5780 5648
Q13  Correlation Coefficient 551" 416" 441" 1.000
Sig. (2-tailed) .000 .000 .000
N 5556 5628 5648 5669

**_Correlation is significant at the 0.01 level (2-tailed).
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Weighted 2014 Extract— Spearman’s rho

Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 4117 451" 553"
Sig. (2-tailed) .000 .000 .000
N 23301 23081 23210 22721
Q7 Correlation Coefficient 411" 1.000 649" 429"
Sig. (2-tailed) .000 .000 .000
N 23081 23511 23419 22924
Q8 Correlation Coefficient 451" 649" 1.000 4797
Sig. (2-tailed) .000 .000 .000
N 23210 23419 23635 23042
Q13  Correlation Coefficient 553" 429" 4797 1.000
Sig. (2-tailed) .000 .000 .000
N 22721 22924 23042 23136
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2014 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman'stho Q5 Correlation Coefficient 1.000 441" 475" 555"
Sig. (2-tailed) .000 .000 .000
N 3994 3964 3975 3893
Q7 Correlation Coefficient 4417 1.000 652" 449"
Sig. (2-tailed) .000 .000 .000
N 3964 4034 4016 3932
Q8 Correlation Coefficient 475" 652" 1.000 494"
Sig. (2-tailed) .000 .000 .000
N 3975 4016 4046 3942
Q13  Correlation Coefficient 555" 449" 494" 1.000
Sig. (2-tailed) .000 .000 .000
N 3893 3932 3942 3961

**_Correlation is significant at the 0.01 level (2-tailed).

91



Weighted 2013 Extract— Spearman’s rho

Q5 Q7 Q8 Q13
Spearman'stho Q5 Correlation Coefficient 1.000 413" 454" 548"
Sig. (2-tailed) .000 .000 .000
N 23795 23577 23676 23304
Q7 Correlation Coefficient 413" 1.000 628" 463"
Sig. (2-tailed) .000 .000 .000
N 23577 23999 23877 23502
Q8 Correlation Coefficient 454" 628" 1.000 458"
Sig. (2-tailed) .000 .000 .000
N 23676 23877 24103 23594
Q13  Correlation Coefficient 548" 463" 458" 1.000
Sig. (2-tailed) .000 .000 .000
N 23304 23502 23594 23713
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2013 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman'stho Q5 Correlation Coefficient 1.000 433" 459" 540"
Sig. (2-tailed) .000 .000 .000
N 3248 3220 3232 3174
Q7 Correlation Coefficient 433" 1.000 624" 466
Sig. (2-tailed) .000 .000 .000
N 3220 3272 3256 3197
Q8 Correlation Coefficient 459" 624" 1.000 451"
Sig. (2-tailed) .000 .000 .000
N 3232 3256 3285 3209
Q13  Correlation Coefficient 540" 466 451" 1.000
Sig. (2-tailed) .000 .000 .000
N 3174 3197 3209 3224

**_Correlation is significant at the 0.01 level (2-tailed).
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Weighted 2012 Extract— Spearman’s rho

Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 401" 440" 539"
Sig. (2-tailed) .000 .000 .000
N 21719 21631 21613 21447
Q7 Correlation Coefficient 401" 1.000 615" 420"
Sig. (2-tailed) .000 .000 .000
N 21631 21844 21738 21571
Q8 Correlation Coefficient 4407 615" 1.000 442"
Sig. (2-tailed) .000 .000 .000
N 21613 21738 21829 21551
Q13  Correlation Coefficient 539" 420”7 442" 1.000
Sig. (2-tailed) .000 .000 .000
N 21447 21571 21551 21659
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2012 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 408" 448" 540"
Sig. (2-tailed) .000 .000 .000
N 7582 7549 7546 7487
Q7 Correlation Coefficient 408" 1.000 618" 424"
Sig. (2-tailed) .000 .000 .000
N 7549 7626 7590 7531
Q8 Correlation Coefficient 448" 618" 1.000 449"
Sig. (2-tailed) .000 .000 .000
N 7546 7590 7624 7527
Q13  Correlation Coefficient 540" 424" 449" 1.000
Sig. (2-tailed) .000 .000 .000
N 7487 7531 7527 7564

**_Correlation is significant at the 0.01 level (2-tailed).
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Weighted 2011 Extract— Spearman’s rho

Q5 Q7 08 013
Spearman'stho Q5 Correlation Coefficient 1.000 395" 469" 537"
Sig. (2-tailed) 000 000 000
N 21162 21104 21105 21070
Q7 Correlation Coefficient 395" 1.000 590" 4407
Sig. (2-tailed) 000 000 000
N 21104 21149 21092 21057
Q8 Correlation Coefficient 469" 590" 1.000 467"
Sig. (2-tailed) 000 000 .000
N 21105 21092 21150 21058
Q13  Correlation Coefficient 537" 4407 467" 1.000
Sig. (2-tailed) 000 000 000
N 21070 21057 21058 21115
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2011 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 415" 465" 563"
Sig. (2-tailed) 000 000 000
N 2316 2311 2307 2304
Q7 Correlation Coefficient 415" 1.000 597" 453"
Sig. (2-tailed) 000 000 000
N 2311 2317 2308 2305
Q8 Correlation Coefficient 465" 597" 1.000 485"
Sig. (2-tailed) .000 .000 .000
N 2307 2308 2313 2301
Q13  Correlation Coefficient 563" 453" 485" 1.000
Sig. (2-tailed) 000 000 000
N 2304 2305 2301 2310

**_Correlation is significant at the 0.01 level (2-tailed).
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Weighted 2010 Extract— Spearman’s rho

Q5 Q7 Q8 Q13
Spearman'stho Q5 Correlation Coefficient 1.000 457" 470" 545"
Sig. (2-tailed) .000 .000 .000
N 17984 17935 17954 17721
Q7 Correlation Coefficient 457" 1.000 640" 478"
Sig. (2-tailed) .000 .000 .000
N 17935 18002 17981 17739
Q8 Correlation Coefficient 4707 640" 1.000 471"
Sig. (2-tailed) .000 .000 .000
N 17954 17981 18027 17760
Q13  Correlation Coefficient 545" 478" 4717 1.000
Sig. (2-tailed) .000 .000 .000
N 17721 17739 17760 17788
**_Correlation is significant at the 0.01 level (2-tailed).
Un-Weighted 2010 Extract— Spearman’s rho
Q5 Q7 Q8 Q13
Spearman's tho Q5 Correlation Coefficient 1.000 463" 470" 543"
Sig. (2-tailed) .000 .000 .000
N 2863 2857 2857 2823
Q7 Correlation Coefficient 463" 1.000 627" 478"
Sig. (2-tailed) .000 .000 .000
N 2857 2866 2861 2826
Q8 Correlation Coefficient 4707 627" 1.000 4737
Sig. (2-tailed) .000 .000 .000
N 2857 2861 2867 2827
Q13  Correlation Coefficient 543" 478" 473" 1.000
Sig. (2-tailed) .000 .000 .000
N 2823 2826 2827 2832

**_Correlation is significant at the 0.01 level (2-tailed).

95



Weighted 2008 Extract— Spearman’s rho

Q5 Q7 08 013
Spearman'stho Q5 Correlation Coefficient 1.000 494" 606~ 485"
Sig. (2-tailed) . 000 000 000
N 17096 17096 17096 16903
Q7 Correlation Coefficient 494" 1.000 654" 676"
Sig. (2-tailed) 000 . 000 000
N 17096 17096 17096 16903
Q8 Correlation Coefficient 606" 654" 1.000 590"
Sig. (2-tailed) 000 000 . .000
N 17096 17096 17096 16903
Q13  Correlation Coefficient 485" 676" 590" 1.000
Sig. (2-tailed) 000 000 000
N 16903 16903 16903 16903

**_Correlation is significant at the 0.01 level (2-tailed).

Un-Weighted 2008 Extract— Spearman’s rho

Q5 Q7 Q8 Q13

Spearman's tho Q5 Correlation Coefficient 1.000 509" 629" 508"

Sig. (2-tailed) . .000 .000 .000

N 2817 2817 2817 2794

Q7 Correlation Coefficient 509" 1.000 672" 664"

Sig. (2-tailed) .000 . .000 .000

N 2817 2817 2817 2794

Q8 Correlation Coefficient 629" 6727 1.000 599~

Sig. (2-tailed) .000 .000 . .000

N 2817 2817 2817 2794

Q13  Correlation Coefficient 508" 664" 599" 1.000
Sig. (2-tailed) .000 .000 .000

N 2794 2794 2794 2794

**_Correlation is significant at the 0.01 level (2-tailed).
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Weighted 2006 Extract— Spearman’s rho

Q5 Q7 08 013
Spearman'stho Q5 Correlation Coefficient 1.000 502" 597" 538"
Sig. (2-tailed) . 000 000 000
N 17101 17101 17101 16991
Q7 Correlation Coefficient 502" 1.000 650" 646"
Sig. (2-tailed) 000 . 000 000
N 17101 17101 17101 16991
Q8 Correlation Coefficient 597" 650" 1.000 610"
Sig. (2-tailed) 000 000 . .000
N 17101 17101 17101 16991
Q13  Correlation Coefficient 538" 646" 610" 1.000
Sig. (2-tailed) 000 000 000
N 16991 16991 16991 16991

**_Correlation is significant at the 0.01 level (2-tailed).

Un-Weighted 2006 Extract— Spearman’s rho

Q5 Q7 Q8 Q13

Spearman's tho Q5 Correlation Coefficient 1.000 509" 606" 549"

Sig. (2-tailed) . .000 .000 .000

N 3040 3040 3040 3020

Q7 Correlation Coefficient 509" 1.000 654" 648"

Sig. (2-tailed) .000 . .000 .000

N 3040 3040 3040 3020

Q8 Correlation Coefficient 606" 654" 1.000 609~

Sig. (2-tailed) .000 .000 . .000

N 3040 3040 3040 3020

Q13  Correlation Coefficient 549" 648" 609" 1.000
Sig. (2-tailed) .000 .000 .000

N 3020 3020 3020 3020

**_Correlation is significant at the 0.01 level (2-tailed).
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Appendix D - Gallup FEVS to Q12 mappings

Appendix D - 1 FEVS to Q12 question mapping

FEVS to Q12 mapping

FEVS

Q12

69 Considering everything,
how satisfied are you
with your job?

Q0o0. (Overall Satisfaction) On
a five-point scale, where
“5” is extremely satisfied
and “1” is extremely
dissatisfied, how
satisfied are you with
(your company) as a
place to work?

6 I know what is expected
of me on the job.

Qo1 I know what is expected
of me at work.

9 I have sufficient
resources (for example,
people, materials,
budget) to get my job
done.

Q02 | have the materials and
equipment | need to do
my work right

4 My work gives me a
feeling of personal
accomplishment.

11 My talents are used well
in the workplace.

Q03. At work, | have the
opportunity to do what |
do best every day

49 My supervisor treats me
with respect.

Qo04. In the last seven days, |
have received
recognition or praise for
doing good work.

QO05. My supervisor, or
someone at work, seems
to care about me as a
person.

47 Supervisors in my work
unit support employee
development.

QO06. There is someone at
work who encourages
my development.

48 My supervisor listens to
what | have to say.

QQ07. At work, my opinions
seem to count.
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12 I know how my work Qo8. The mission or purpose
relates to the agency's of my company makes
goals and priorities. me feel my job is

i important.

13 The work | do is
important.

20 The people | work with Q0o9. My associates or fellow
cooperate to get the job employees are
done. committed to doing

- - quality work.

27 The skill level in my
work unit has improved
in the past year.

50 In the last six months, Q10. I have a best friend at
my supervisor has talked work.
with me about my i
performance. Q11 In the last six months,

someone at work has
talked to me about my
progress.

18 My training needs are Q12. This last year, | have had

assessed.

opportunities at work to
learn and grow
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Appendix E - SPSS syntax for reproducing results

Appendix E-1 SPSS syntax for scatterplots
SPSS code output generated by SPSS GUI for scatterplots in section 3.4.1 (Q5, Q13, and
Q8 respectively)

* Chart Builder.
GGRAPH

IGRAPHDATASET NAME="graphdataset" VARIABLES=Q7 Q5
MISSING=LISTWISE REPORTMISSING=NO

/IGRAPHSPEC SOURCE=INLINE.

BEGIN GPL

SOURCE: s=userSource(id(""graphdataset™))
DATA: Q7=col(source(s), name("Q7"))
DATA: Q5=col(source(s), name("Q5"))
GUIDE: axis(dim(1), label("Q7"))

GUIDE: axis(dim(2), label("Q5"))
ELEMENT: point(position(Q7*Q5))

END GPL.

* Chart Builder.
GGRAPH

IGRAPHDATASET NAME="graphdataset" VARIABLES=Q7 Q8
MISSING=LISTWISE REPORTMISSING=NO

/IGRAPHSPEC SOURCE=INLINE.

BEGIN GPL

SOURCE: s=userSource(id(""graphdataset"))
DATA: Q7=col(source(s), name("Q7"))
DATA: Q8=col(source(s), name("Q8"))
GUIDE: axis(dim(1), label("Q7"))

GUIDE: axis(dim(2), label("Q8™))
ELEMENT: point(position(Q7*Q8))

END GPL.
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* Chart Builder.
GGRAPH

IGRAPHDATASET NAME="graphdataset” VARIABLES=Q7 Q13
MISSING=LISTWISE REPORTMISSING=NO

/IGRAPHSPEC SOURCE=INLINE.

BEGIN GPL

SOURCE: s=userSource(id(""graphdataset™))
DATA: Q7=col(source(s), name("Q7"))
DATA: Q13=col(source(s), name("Q13"))
GUIDE: axis(dim(1), label("Q7"))

GUIDE: axis(dim(2), label("Q13"))
ELEMENT: point(position(Q7*Q13))

END GPL.

Appendix E-2 Full Correlations
SPSS generated from 2015 extracts (weighted)

Syntax for the SPSS input for full 2015 (or other) correlations for Workplace experience
engagement drivers:

GET DATA
ITYPE=XLSX

/FILE="C:\Users\owner\Google
Drive\FEVS_Data\FEVS_data_excel_files\extracted evs2015 PRDF_excel.xIsx'

/SHEET=name 'extracted_evs2015 PRDF'
/CELLRANGE=FULL

/READNAMES=0ON

/IDATATYPEMIN PERCENTAGE=95.0

/HIDDEN IGNORE=YES.

EXECUTE.

DATASET NAME Weighted2015extract WINDOW=FRONT.
WEIGHT BY POSTWT.

CORRELATIONS
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IVARIABLES=Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18
Q19

/PRINT=TWOTAIL NOSIG
IMISSING=PAIRWISE.
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Appendix E-3 Yearly breakouts
Breakouts for each year for the highest correlations within a line manager’s control (from
the whole section from Q1-Q19), both weighted and unweighted, code repeats with minor
changes (change 2015 to 20XX where XX is the last two digits of the year), will be
provided upon request.

GET DATA
ITYPE=XLSX
[FILE="C:\Users\owner\Google
Drive\FEVS_ Data\FEVS data_excel_files\extracted evs2015 PRDF_excel.xIsx'
/SHEET=name 'extracted_evs2015 PRDF'
/CELLRANGE=FULL
/IREADNAMES=0ON
/IDATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME Weighted2015extract WINDOW=FRONT.
WEIGHT BY POSTWT.
NONPAR CORR
IVARIABLES=Q5 Q7 Q8 Q13
/PRINT=KENDALL TWOTAIL NOSIG
IMISSING=PAIRWISE.

GET DATA
ITYPE=XLSX
[FILE="C:\Users\owner\Google
Drive\FEVS_Data\FEVS data_excel_files\extracted evs2015 PRDF_excel.xIsx'
/SHEET=name 'extracted _evs2015 PRDF'
/CELLRANGE=FULL
/IREADNAMES=0N
IDATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME Unweighted2015extract WINDOW=FRONT.
NONPAR CORR
IVARIABLES=Q5 Q7 Q8 Q13
/PRINT=KENDALL TWOTAIL NOSIG
IMISSING=PAIRWISE.
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Appendix F - Kruskal-Wallis test results (yearly)

Appendix F- 1 Kruskal-Wallis test results 2006

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5

Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
4 1380 2068871.00 2098290.00 | 23017.9410 1499.18188
5 834 1748371.00 1268097.00 | 20628.0733 2096.36811
3 455 529025.50 691827.50 | 16493.3494 1162.69341
1 108 59124.00 164214.00 | 8557.8909 547.44444
2 263 216928.50 399891.50 | 12996.8678 824.82319
Average scores were used for ties.
Kruskal-Wallis Test

Chi-Square 803.5725

DF 4

Asymptotic Pr > Chi-Square <.0001

Exact Pr>= Chi-Square
Generated by SAS (‘Local', X64_7PRO) on May 23, 2017 at 4:31:42 PM
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13

Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
2 290 201678.50 438045.0 | 13481.4352 695.44310
3 560 610166.00 845880.0 | 17783.5055 | 1089.58214
5 642 1476327.50 969741.0 | 18721.0087 | 2299.57555
4 1388 2225061.50 2096574.0 | 22803.9782 | 1603.07024
1 140 48476.50 211470.0 9620.9081 346.26071

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 1288.4269
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact

Pr >= Chi-Square
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Generated by SAS (‘Local’, X64_7PRO) on May 23, 2017 at 4:32:24 PM

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7

Classified by Variable Q8

Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
2 304 236020.50 462232.00 13869.7210 776.38322
4 | 1167 1837905.00 1774423.50 22484.1877 1574.89717
5 739 1718724.00 1123649.50 19831.4018 2325.74290
3 659 741205.50 1002009.50 19050.0136 1124.74279
1 171 88465.00 260005.50 10652.1240 517.33918
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1317.3851
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Generated by SAS (‘Local', X64_7PRO) on May 23, 2017 at 4:33:14 PM
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
2 296 300620.50 450068.00 13471.9786 1015.60980
3 520 635174.50 790660.00 17111.7890 1221.48942
5 874 1851341.00 1328917.00 20567.3537 2118.23913
4 |1173 1709869.50 1783546.50 22121.5035 1457.68926
1 177 125314.50 269128.50 10641.2043 707.99153
Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 818.0463
DF 4
Pr > Chi-Square <.0001
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Generated by SAS (‘'Local’, X64_7PRO) on May 23, 2017 at 4:35:27 PM

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q8

Classified by Variable Q7

Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
2 296 217634.50 450068.00 13743.7651 735.25169
3 520 566636.50 790660.00 17457.0058 1089.68558
5 874 1955316.50 1328917.00 20982.2838 2237.20423
4 |1173 1800245.50 1783546.50 22567.7872 1534.73615
1 177 82487.00 269128.50 10855.8822 466.02825
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1308.4037
DF 4
Pr > Chi-Square <.0001
Generated by SAS ('Local’, X64_7PRO) on May 23, 2017 at 4:35:27 PM
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
2 295 214541.50 445597.50 13390.0797 727.25932
3 517 556309.50 780928.50 16988.8740 1076.03385
5 871 1888640.50 1315645.50 20432.2496 2168.35878
4 | 1169 1834284.50 1765774.50 21968.4474 1569.10565
1 168 67934.00 253764.00 10337.5661 404.36905

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 1284.3134
DF 4
Pr > Chi-Square <.0001
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8

Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
3 597 592386.50 841173.0 | 16899.8116 992.27219
4 1091 1595455.50 1537219.0 | 20144.2444 | 1462.37901
5 697 1511667.50 982073.0 | 17844.4239 | 2168.81994
2 296 205326.00 417064.0 | 12680.9120 693.66892
1 136 64317.50 191624.0 8864.1291 472.92279
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1284.5976
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Q1 Sum of Expected Std Dev Mean
3 N Scores Under HO Under HO Score
2 257 154282.50 359157.50 | 11800.9269 600.32101
3 540 504852.00 754650.00 | 16123.6425 934.91111
4 1287 1948584.50 | 1798582.50 | 20353.3183 | 1514.05167
5 598 1264665.00 835705.00 | 16747.7351 | 2114.82441
1 112 32231.00 156520.00 8009.9116 287.77679
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1243.3466
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact Pr>= Chi-Square

Nonparametric One-Way ANOVA

107




Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5
Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
4 | 1338 1880899.00 1885242.0 20650.4897 1405.75411
5 732 1427143.50 1031388.0 18135.3851 1949.64959
3 438 459839.00 617142.0 14984.8530 1049.86073
2 220 158685.50 309980.0 11095.9764 721.29773
1 89 42586.00 125401.0 7233.2820 478.49438
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 743.8917
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
5 824 1586218.00 1161016.0 18327.9801 1925.02184
2 296 293848.00 417064.0 12354.6267 992.72973
4 | 1044 1463404.50 1470996.0 19458.1688 1401.72845
1 170 106162.50 239530.0 9593.9794 624.48529
3 483 519520.00 680547.0 15185.2289 1075.61077
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 744.6462
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact  Pr>= Chi-Square

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q8

108




Classified by Variable Q7

Exact  Pr>= Chi-Square
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Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
5 824 1707964.00 1161016.0 18794.8022 2072.77184
2 296 212593.00 417064.0 12669.3047 718.21959
4 | 1044 1516345.50 1470996.0 19953.7773 1452.43822
1 170 69637.00 239530.0 9838.3424 409.62941
3 483 462613.50 680547.0 15572.0036 957.79193
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1277.9908
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
5 817 1655714.00 1141757.50 18240.5660 2026.57772
2 294 197386.50 410865.00 12304.6033 671.38265
4 | 1040 1512906.00 1453400.00 19384.5360 1454.71731
1 164 79690.50 229190.00 9425.9199 485.91768
3 479 458918.00 669402.50 15113.5748 958.07516
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1234.5085
DF 4
Asymptotic Pr > Chi-Square <.0001




Appendix F-1 Kruskal-Wallis test results 2010

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8

Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
4 | 1218 1306397.00 1742958.0 18035.9938 1072.57553
5 |1434 2646702.50 2052054.0 18238.2941 1845.67817
3 176 128134.50 251856.0 8764.4795 728.03693
1 9 2482.00 12879.0 2042.6486 275.77778
2 24 10375.00 34344.0 3326.8479 432.29167
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1130.9882
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
4 1223 141995150 | 1728710.50 | 17757.1018 | 1161.03966
5 1340 2337890.00 | 1894090.00 | 17895.9146 | 1744.69403
1 30 29538.00 42405.00 3673.0032 | 984.60000
3 188 174408.50 265738.00 8931.1712 | 927.70479
2 45 32763.00 63607.50 4486.4088 | 728.06667
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 651.1462
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5
Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
4 11300 1575728.50 | 1857700.0 | 18123.4927 1212.09885
3 296 315371.00 422984.0 | 11091.1495 1065.44257
5 | 1113 2037288.50 | 1590477.0 | 17747.8904 1830.44789
1 37 36742.00 52873.0 4114.8246 993.02703
2 111 117523.00 158619.0 7032.9523 1058.76577
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 651.186
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
4 906 876451.00 1294674.0 18866.3751 967.38521
5 |1884 3163700.50 2692236.0 19212.8857 1679.24655
1 11 7830.50 15719.0 2510.7850 711.86364
3 43 22814.50 61447.0 4936.1916 530.56977
2 13 11856.50 18577.0 2728.5518 912.03846
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 616.8508
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q8

Exact Pr>= Chi-Square
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Classified by Variable Q7
Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
4 908 745621.50 1299348.0 18356.1784 821.16905
5 | 1886 3320877.50 2698866.0 18692.2412 1760.80461
1 11 3141.00 15741.0 2440.6584 285.54545
3 43 19257.50 61533.0 4798.3613 447.84884
2 13 5193.50 18603.0 2652.3443 399.50000
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1126.9843
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
4 903 866549.50 1276390.50 18226.1164 959.63400
5 | 1859 3093166.50 2627696.50 18544.4328 1663.88731
1 10 7169.50 14135.00 2321.0097 716.95000
3 41 18064.00 57953.50 4673.7465 440.58537
2 13 9601.50 18375.50 2644.9482 738.57692
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 651.3675
DF 4
Asymptotic Pr > Chi-Square <.0001




Appendix F-2 Kruskal-Wallis test results 2011

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7

Classified by Variable Q13

Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
3 163 134853.0 187939.0 6820.6402 827.31902
4 985 908322.0 | 1135705.0 | 13162.1454 022.15431
5 1088 1550409.0 | 1254464.0 | 13282.5464 | 1425.00827
2 40 39794.0 46120.0 3474.4471 994.85000
1 29 24287.0 33437.0 2965.5601 837.48276

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 501.9675
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7

Classified by Variable Q5
Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
4 1045 1014772.50 | 1208020.0 | 13296.0399 971.07416
5 894 1309762.00 | 1033464.0 | 13010.7100 | 1465.05817
3 243 229181.50 280908.0 8194.5614 943.13374
2 94 87442.50 108664.0 5277.0850 930.23936
1 35 30357.50 40460.0 3262.6273 867.35714
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 452.8525
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8
Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
3 148 96672.50 170866.0 6526.7492 653.19257
4 | 1046 917430.00 | 1207607.0 | 13262.7844 877.08413
5 |1092 1637564.00 | 1260714.0 | 13302.0108 | 1499.60073
2 14 10470.00 16163.0 2068.7114 747.85714
1 8 2449.50 9236.0 1565.8426 306.18750
Average scores were used for ties.

Kruskal-Wallis Test
Chi-Square 831.7921
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7

Q Sum of Expected Std Dev Mean
7 N Scores Under HO Under HO Score
4 761 634417.50 879716.0 13885.6449 833.66294
5 | 1495 2006433.00 1728220.0 14121.2634 1342.09565
3 38 22104.50 43928.0 3757.5035 581.69737
2 10 5804.00 11560.0 1939.3946 580.40000
1 7 2757.00 8092.0 1623.6714 393.85714

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 399.0777
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q8
Classified by Variable Q7

Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
4 756 527487.00 872802.00 | 13445.3518 697.73413
5 | 1496 2116057.00 | 1727132.00 | 13680.7285 | 1414.47660
3 40 16538.00 46180.00 3738.6683 413.45000
2 9 3094.50 10390.50 1785.4848 343.83333
1 7 1409.50 8081.50 1575.3344 201.35714
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 824.1744
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
4 757 612734.00 872821.0 | 13559.1953 809.42404
5 | 1492 2016588.50 1720276.0 | 13795.2693 | 1351.60087
3 40 22116.00 46120.0 3770.2018 552.90000
2 10 4716.50 11530.0 1897.5440 471.65000
1 6 1510.00 6918.0 1471.1116 251.66667
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 475.9732
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
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Appendix F-3 Kruskal-Wallis test results 2012

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7

Classified by Variable Q8

Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
5 | 3653 18066718.5 13864961.5 79958.1032 4945.72091
4 | 3316 9535334.0 12585878.0 79374.2180 2875.55308
3 532 1082677.0 2019206.0 40855.5991 2035.10714
1 31 25130.0 117660.5 10206.2913 810.64516
2 58 97985.5 220139.0 13935.5493 1689.40517
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 2910.8638
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
4 3325 10291903.5 | 12521950.0 | 78475.2509 | 3095.30932
2 144 423216.5 542304.0 | 21643.0045 | 2939.00347
5 3372 15665457.0 | 12698952.0 | 78585.1519 | 4645.74644
3 578 1663618.5 2176748.0 | 42068.0409 | 2878.23270
1 112 317550.5 421792.0 | 19128.6337 | 2835.27232
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1434.2647
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square

Nonparametric One-Way ANOVA
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Exact Pr>= Chi-Square

Nonparametric One-Way ANOVA
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Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5
Q Sum of Expected Std Dev Mean
5 N Scores Under HO Under HO Score
4 | 3305 10639378.0 | 12476375.0 | 78731.3082 | 3219.17640
5 | 2848 13639221.0 | 10751200.0 | 76919.9807 | 4789.05232
3 884 2712726.0 3337100.0 | 51027.0261 | 3068.69457
2 352 1031948.0 1328800.0 | 33459.6298 | 2931.67045
1 160 474202.0 604000.0 | 22857.4023 | 2963.76250
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1422.7113
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 |4830 21182857.0 18233250.0 84329.4599 4385.68468
4 | 2485 6867092.0 9380875.0 82548.8818 2763.41730
2 38 67350.0 143450.0 12432.0237 1772.36842
1 34 50014.0 128350.0 11762.6480 1471.00000
3 162 330162.0 611550.0 25456.1491 2038.03704
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1263.7119
DF 4
Asymptotic Pr > Chi-Square <.0001




Wilcoxon Scores (Rank Sums) for Variable Q8
Classified by Variable Q7

Exact Pr>= Chi-Square

Appendix F-3 Kruskal-Wallis test results 2013
Nonparametric One-Way ANOVA
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Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 | 4854 22807981.5 18423357.0 82225.1563 4698.80130
4 | 2499 5686907.5 9484954.5 80478.7926 2275.67327
2 37 48224.0 140433.5 11927.7185 1303.35135
1 36 41466.5 136638.0 11766.2079 1151.84722
3 164 223265.5 622462.0 24899.8179 1361.37500
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 2894.9666
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 | 4823 21149812.0 18163418.0 82174.0450 4385.19842
4 | 2481 6768673.0 9343446.0 80484.2268 2728.20355
2 37 79702.5 139342.0 11973.1772 215412162
1 34 54430.0 128044.0 11479.8158 1600.88235
3 156 309128.5 587496.0 24389.0574 1981.59295
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1354.3864
DF 4
Asymptotic Pr > Chi-Square <.0001




Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8
Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
4 | 1534 1955902.00 2498119.00 23085.6843 1275.03390
3 251 212707.00 408753.50 12335.9499 847.43825
5 | 1423 3106479.50 2317355.50 22940.1991 2183.04954
2 29 19960.50 47226.50 4345.2221 688.29310
1 19 7347.00 30941.50 3522.5864 386.68421
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1274.6239
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
2 74 87266.00 118326.0 6768.0227 | 1179.27027
4 1488 2020843.00 | 2379312.0 | 22450.8325 | 1358.09341
5 1285 2627173.50 | 2054715.0 | 22067.6182 | 2044.49300
1 52 46092.00 83148.0 5693.4033 886.38462
3 298 330628.50 476502.0 | 13085.5564 | 1109.49161
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 713.6746
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square

Nonparametric One-Way ANOVA
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Exact  Pr>= Chi-Square

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5
Q Sum of Expected Std Dev Mean
5 N Scores Under HO Under HO Score
4 | 1468 2027168.00 2364214.00 22647.5912 1380.90463
5 | 1119 2360597.00 1802149.50 21653.0963 2109.55943
2 174 208922.00 280227.00 10280.9089 1200.70115
3 388 516516.50 624874.00 14803.1597 1331.22809
1 71 72606.50 114345.50 6677.4008 1022.62676
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 685.3516
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 |1911 3653085.50 3077665.50 24048.9677 1911.60937
4 | 1170 1427423.50 1884285.00 23548.6564 1220.02009
1 22 7254.50 35431.00 4033.1729 329.75000
3 85 71327.00 136892.50 7849.1840 839.14118
2 32 26719.50 51536.00 4856.5786 834.98438
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 614.6191
DF 4
Asymptotic Pr > Chi-Square <.0001

Wilcoxon Scores (Rank Sums) for Variable Q8
Classified by Variable Q7

121




Exact Pr>= Chi-Square

Appendix F-4 Kruskal-Wallis test results 2014
kw-8iv7dv-2014 Nonparametric One-Way ANOVA
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Generated by SAS (‘Local’, X64_7PRO) on May 23, 2017 at 4:48:11 PM

Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 |1932 3977636.00 3146262.00 23736.0113 2058.81781
4 | 1181 1244352.50 1923258.50 23232.4059 1053.64310
1 22 13881.50 35827.00 3958.5992 630.97727
3 88 46922.50 143308.00 7835.9943 533.21023
2 33 19603.50 53740.50 4840.0217 594.04545
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1270.047
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 |1893 3630023.50 3026907.0 23414.8892 1917.60354
4 | 1167 1380831.50 1866033.0 22938.3117 1183.23179
1 20 11546.00 31980.0 3756.6576 577.30000
3 85 64087.50 135915.0 7664.9135 753.97059
2 32 25514.50 51168.0 4742.8550 797.32813
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 698.5632
DF 4
Asymptotic Pr > Chi-Square <.0001




Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8

Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
4 1777 2749711.50 3569104.50 31222.5590 1547.38970
5 1853 4963958.00 3721750.50 31337.4536 2678.87642
3 303 312418.00 608575.50 16602.8072 1031.08251
1 34 13752.50 68289.00 5759.5403 404.48529
2 49 26296.00 98416.50 6901.2359 536.65306
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1721.2373
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
kw-13iv7dv-2014 Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
4 1741 2892357.00 | 3423676.50 | 30213.5172 | 1661.31936
2 81 107191.00 159286.50 8639.9251 | 1323.34568
5 1680 4139310.50 | 3303720.00 | 30089.8169 | 2463.87530
1 59 73809.00 116023.50 7394.8687 | 1251.00000
3 371 519610.50 729571.50 | 17780.8965 | 1400.56739
Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 807.9808
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square

Nonparametric One-Way ANOVA
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kw-5iv7dv-2014 Wilcoxon Scores (Rank Sums) for Variable Q7

Classified by Variable Q5
Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
4 | 1805 3121842.50 3578412.50 30666.2437 1729.55263
5 |1438 3674523.00 2850835.00 29606.8208 2555.30111
1 97 129397.50 192302.50 9514.1197 1333.99485
3 459 699514.00 909967.50 19703.6195 1523.99564
2 165 233353.00 327112.50 12299.0701 1414.26061
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 813.1645
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
4 | 1344 1983426.50 2664480.00 31562.4772 1475.76376
5 2431 5697252.50 4819457.50 32470.1547 2343.58392
1 36 26823.50 71370.00 6324.9601 745.09722
3 116 114565.00 229970.00 11237.4385 987.62931
2 37 36562.50 73352.50 6411.3888 988.17568
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 774.5309
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact Pr>= Chi-Square

Nonparametric One-Way ANOVA

124




Wilcoxon Scores (Rank Sums) for Variable Q8
Classified by Variable Q7

Exact  Pr>= Chi-Square

125

Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
4 | 1372 1728577.00 2755662.00 31453.4551 1259.89577
5 | 2454 6235327.00 4928859.00 32332.4319 2540.88305
1 35 9110.50 70297.50 6164.3983 260.30000
3 117 76661.00 234994.50 11153.9868 655.22222
2 38 16460.50 76323.00 6420.7353 433.17105
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1716.4612
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
4 | 1343 1945892.00 2641009.50 30835.2478 1448.91437
5 | 2409 5610844.50 4737298.50 31674.6455 2329.11768
1 32 33474.00 62928.00 5841.8541 1046.06250
3 110 111201.50 216315.00 10722.2294 1010.92273
2 38 30866.00 74727.00 6361.1141 812.26316
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 794.9264
DF 4
Asymptotic Pr > Chi-Square <.0001




Appendix F-5 Kruskal-Wallis test results 2015

Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q5

Sum of Expected Std Dev Mean
Q5 N Scores Under HO Under HO Score
3 716 1682213.50 2021268.0 | 34727.5951 2349.46020
4 2557 6268141.50 7218411.0 51944.8862 2451.36547
2 302 623403.50 852546.0 23481.9873 2064.25000
5 1953 7122025.00 5513319.0 | 49638.7409 3646.71019
1 117 240051.50 330291.0 14866.7397 2051.72222
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1079.4367
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q13
Sum of Expected Std Dev Mean
Q13 N Scores Under HO Under HO Score
4 2528 6027297.0 | 7115056.00 | 51649.9380 | 2384.21559
5 2378 8301027.0 | 6692881.00 | 51291.8104 | 3490.75988
3 511 1102603.0 | 1438209.50 | 29834.4875| 2157.73581
2 127 257134.0 35744150 | 15421.3753 | 2024.67717
1 84 151945.0 236418.00 | 12590.7522 | 1808.86905
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 1012.7034
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q7
Classified by Variable Q8
Sum of Expected Std Dev Mean
Q8 N Scores Under HO Under HO Score
4 | 2592 5741333.00 7435152.00 53205.0073 2215.02045
5 |2609 9936195.00 7483916.50 53234.6888 3808.43043
3 427 695252.50 1224849.50 28061.7040 1628.22600
2 72 65601.00 206532.00 11902.0456 911.12500
1 36 15334.50 103266.00 8442.7206 425.95833
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 2288.2518
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q5
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 | 3470 11469539.5 9795810.0 55372.2323 3305.34280
4 | 1953 4159485.5 5513319.0 54122.7222 2129.79288
3 133 188891.0 375459.0 17257.5082 1420.23308
1 44 61319.5 124212.0 10005.9145 1393.62500
2 45 56599.5 127035.0 10118.0759 1257.76667
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 962.6577
DF 4
Asymptotic Pr > Chi-Square <.0001

Exact  Pr>= Chi-Square
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Nonparametric One-Way ANOVA

Wilcoxon Scores (Rank Sums) for Variable Q8
Classified by Variable Q7

Exact  Pr>= Chi-Square
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Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 | 3525 12685821.0 10111462.5 55046.1855 3598.81447
4 | 1983 3558134.0 5688235.5 53790.2963 1794.31871
3 137 145937.5 392984.5 17269.0646 1065.23723
1 44 15108.5 126214.0 9867.6124 343.37500
2 47 48715.0 134819.5 10195.7738 1036.48936
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 2265.4127
DF 4
Asymptotic Pr > Chi-Square <.0001
Exact  Pr>= Chi-Square
Nonparametric One-Way ANOVA
Wilcoxon Scores (Rank Sums) for Variable Q13
Classified by Variable Q7
Sum of Expected Std Dev Mean
Q7 N Scores Under HO Under HO Score
5 | 3462 11399644.0 9743799.00 54135.8750 3292.79145
4 | 1949 4126895.0 5485460.50 52937.4742 2117.44228
3 132 199011.0 371514.00 16838.4740 1507.65909
1 41 40600.0 115394.50 9461.7979 990.24390
2 44 73856.0 123838.00 9799.2186 1678.54545
Average scores were used for ties.
Kruskal-Wallis Test
Chi-Square 980.9304
DF 4
Asymptotic Pr > Chi-Square <.0001




