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Abstract

This research explored the relationship of NASA Goddard Space Flight Center's

senior management initiatives and the changes, if any, in the organizational culture of

GSFC civil service employees over a five-year period.  GSFC’s senior management was

challenged with adapting its workforce culture to meet federal government reform

initiatives to be more performance driven, results oriented, and competitive.  The

research quantitatively evaluated subclass organizational cultures based on three

workforce attributes (age, occupational discipline, and supervisory responsibility). These

attributes were further decomposed into the following subclasses: 1) age - 35 years or

younger, 36 to 50 years, 51 years and older; 2) occupational discipline -Engineer,

Scientist, Professional Administrative; 3) supervisory responsibility - Supervisor, Group

Leader, none (Employee).

The findings showed a positive relationship between the senior management

initiatives and changes in the subclass cultures as measured by the Competing Values

Framework’s four cultural types of clan, adhocracy, market, and hierarchy.  A key finding

from this longitudinal study found a dominant market culture type in all subclasses.  This

showed that even as the population was examined at the smaller subclass levels, the

market culture type was found to be dominant in all cases.  Senior management could

view this as a clear, positive indication that the market culture type had taken hold at all

levels within the population. Additional key findings indicated that over the five-year

period of study some of the subclasses within an attribute became less statistically

significantly different, while others showed greater differences.  With the attribute of age,

the 36 to 50 years subclass was found to have moved to the lowest cultural strength.  On
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the other hand, the attribute of occupational discipline found less statistically significant

differences between the subclass cultures of Engineer and Scientist.  In the third attribute

of the supervisory responsibility, a clear cultural difference emerged with the Supervisor

subclass.  By 2002, Supervisor subclass showed statistically significant differences than

the Group Leader and Employee subclasses.

Potentially, management could use these findings to attempt to more fully

understand the relationship between management initiatives and organizational culture.

This new understanding showed the variance that existed among subclasses with respect

to senior management’s initiatives and has indicated the subclasses most at variance with

the initiatives, particularly the 35 to 50 years, Group Leader, and Employee subclasses.

Based on these findings, senior management could tailor a more effective approach

toward the different attributes for future initiatives.
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Chapter 1 - Introduction

Since the National Aeronautics and Space Administration’s (NASA) success of

landing astronauts on the Moon, to 35 years later, with the Vision for Space Exploration

initiative, NASA has been an organization with changing goals (McCurdy 2003,

Feldstein 2003, Borenstein 2004, Carreau 2006).  The NASA field centers, such as

Goddard Space Flight Center (GSFC), have been trying to adapt accordingly.  One useful

and beneficial method of measuring the organizational change can be based on the theory

of organizational culture.  Research over the last several decades has pointed to the

importance of organizational culture in relationship to the performance and change of an

organization (Cameron and Quinn 1999, Schein 2004). This research presented an

expanded understanding of organizational culture change under conditions of a dynamic

external environment.  More specifically, this case study explored the relationship of

GSFC senior management initiatives and the changes in organizational culture of GSFC

civil service employees at three points of time: 1997, 1999, and 2002.  It evaluated the

degree that there were significant differences in the way the culture changed within the

civil servant workforce based on three attributes of the population.  The attributes were

age, occupational discipline, and supervisory responsibility.  These attributes were further

decomposed into the following subclasses: 1) age - 35 years or younger, 36 to 50 years,

51 years or older; 2) occupational discipline - Engineer, Scientist, Professional

Administrative; 3) supervisory responsibility - Supervisor, Group Leader, none

(Employee).  The organizational culture surveys performed in 1997, 1999, and 2002 were

used to abstract relevant responses in order to assess each person’s culture type by use of

the Competing Values Framework (CVF) (Cameron and Quinn 1999).  Under the CVF,
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there are four cultural types: clan, adhocracy, market, and hierarchy.  Additional

information on the CVF is given in Chapter 2, Literature Review.  In addition to a culture

associated with each respondent were attributes of age, occupational discipline, and

organizational level (supervisory responsibility) for each year.  As described above there

were three subclasses for each of the three attributes or 27 different combinations

potentially associated with the attributes of the respondents. This allowed assessing for

each year the cultural orientation of the respondents and their attributes.

1.1 Statement of the Problem

In the early 90’s, the White House and Congress focused on improving outcomes

by the federal government departments and agencies through a more performance-driven,

results-oriented and competitive orientation (White 2003).  As a consequence, NASA

Headquarters (HQ) received mandates and initiatives that subsequently flowed down to

the field centers such as GSFC.  In most cases, implementing organizational change is

challenging (Cameron and Quinn 1999, Schein 2004).  There are assumptions, values,

beliefs, and artifacts that are engrained in an organization’s culture that may be difficult

to assess and change (Schein 2004).  GSFC’s senior management was faced with the

challenge of adapting GSFC’s organizational culture in efforts to meet the requirements

of the reform initiatives from the White House, Congress, and NASA HQ.  The objective

of these reform initiatives was to prove to the American public that the federal

government agencies were performing at a high level and obtaining results.

1.2 Background

NASA was initially formed in 1958 from the National Advisory Committee for

Aeronautics (NACA), by President Eisenhower to unify America’s space program during
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the time of the Soviet Union’s launch of Sputnik into space.  NASA’s historical culture

had its genesis from several organizations that were later made a part of NASA, such as

the Army Ballistic Missile Agency, the Naval Research Laboratory, and the U.S. Air

Force’s intercontinental ballistic missile program (McCurdy 1993).

From its birth, NASA has been driven by political factors.  As a key milestone in

the Cold War, NASA was given a focused mission by President Kennedy to send a

human to the moon with safe return to Earth.  After meeting the challenges of the Moon

race with the Apollo program, NASA entered a phase of decline and unclear direction.

McCurdy (1993) wrote “During its first decade, NASA exhibited many of the

characteristics scholars associate with organizations that perform very well.  It balanced

technical discretion with central control.  It developed a tradition of open communication

and flexibility when faced with new challenges.  It had a clear sense of mission and a

strong organizational culture.”  The Apollo program was the foundation for the

unification of the agency.

As NASA lost its high profile spotlight, it grew from a high performance, driven

organization into a more typical government bureaucracy.  McCurdy (1993) stated:

“In government, it appears, characteristics such as these are hard to sustain.  They
do not persist for extended periods of time.  The NASA experience suggests that three
forces work against the maintenance of a high performance culture in government: a
volatile political environment, the long-term trend toward a increasing administrative
burden in the government as a whole, and the natural process of aging, fed by the
inevitable expansion and contraction cycle that government bureaus go through.  None of
these turn out to be forces over which the managers of affected agencies can exercise
much control.”

“Life cycle theorists observe that government agencies become more concerned
with survival as they mature and they predict that agencies will transform their methods
of doing business as a result.  NASA officials had to balance the importance of missions
against the needs of embattled field centers to gain a fair share of new programs and
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protect themselves against outside control.  The management of NASA changed as a
result.”

After the success of the Apollo program, NASA was left without a clear overall goal and

over time developed a divided, less unified field center oriented agenda.

GSFC, located in Greenbelt, Maryland, is one of ten NASA field centers.  It was

focused on the advancement of space science and Earth science.  It also had the objective

of developing unmanned satellites, scientific instruments, and related technologies.  All

of this development was focused on the end goal of delivering state of the art systems to

enable world-class space and Earth science.

“Since its inception in 1959, Goddard has established an outstanding record of
excellence in science and technology.  Goddard scientists, often in collaboration with
external partners, increased the depth and breath of scientific knowledge in both the space
and Earth sciences in 1997” (GSFC 1997).

Over the period of study from 1997 through 2002, GSFC was influenced by policy

initiatives and budgetary mandates from the White House, Congress, and NASA HQ.

The following sections will address these initiatives and mandates.

1.2.1 The White House and Congress

For years there have been efforts to modify the agencies and departments of the

federal government.  Both the White House and Congress have mandated initiatives to

make agencies and departments more results oriented and market driven.  Some of the

federal government initiatives included the National Performance Review (NPR) of 1993,

later renamed the National Partnership for Reinventing Government, Government

Performance and Results Act (GPRA) of 1993, Government Management and Reform

Act of 1994, Federal Activities Inventory Reform (FAIR) Act of 1998, and the
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President’s Management Agenda (PMA) of 2001.  More details on these government-

wide initiatives are provided in Appendix A Legislation and NASA HQ.

From the highest levels of the federal government there was a policy push to

focus on performance, results, and competition to create a market-based business like

environment for federal government agencies.  These policies flowed down, and

consequently, NASA HQ responded accordingly.

1.2.2 NASA Headquarters

The executive management of NASA HQ responded to the government-wide

initiatives by instituting their own set of initiatives for the NASA field centers:  Faster,

Better, Cheaper (FBC), Full Cost Accounting (FCA), International Organization of

Standardization ISO 9000, Workforce Transformation and Restructuring Initiatives, One

NASA, Integrated Financial Management Program (IFMP).  These initiatives had the

objective of meeting policy requirements that came from the White House and Congress.

More details on these NASA HQ initiatives are provided in Appendix A Legislation and

NASA HQ.

Burke (2002) made a theoretical case for organization change by providing a

historical summary of the dynamic external environment and approaches to corporate

survival.  In order to keep up with the dynamic external environment, corporations are

forced into a state of discontinuity to adapt.  Burke explained that government agencies

are exposed to many, if not more, external environmental forces for change than

corporations.

“Government agencies are also having to deal with changes in their external
environments.  Take, for example, the National Aeronautics and Space Agency (NASA).
The external environment for NASA is just as complex as a corporation’s, if not more so.
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On a daily basis, NASA deals with the public at large, the U.S. Congress, the president
and his administration, contractors, vendors and consultants, the scientific community,
and various ‘watchdog’ organizations that constantly monitor how taxpayer dollars are
spent.  Dan Goldin, the administrator of NASA for about a decade, has significantly
affected the organization as a change leader.  His mantra of ‘faster, better, cheaper’ has
permeated the agency.  Goldin is quite clear about whom he and NASA serve: the
American public through it elected representatives, such as the president and Congress.
His response to this critical part of NASA’s external environment, under the banner of
faster, better, cheaper, has driven and continues to drive the changes at this federal
agency” (Burke 2002).

Under the pressure of the workforce transformation initiate, NASA’s budget and

workyears declined from 1997 to 2000.  Workyear is defined as a Full Time Equivalent

(FTE) employee which “means the total number of straight-time hours worked by

employees divided by the number of compensable hours applicable to each fiscal year”

(OMB 2002).

Table 1-1: The NASA Budget and Workforce for 1997-2002

FY 1997 1998 1999 2000 2001 2002
Budget
($Million)

13.71 13.64 13.66 13.60 14.25 14.90

Civil
Service
Workyears

20,699 19,562 18,755 18,623 18,954 19,005

1.2.3 NASA Field Center, Goddard Space Flight Center

As one of ten NASA field centers, GSFC was struggling to conform to the

numerous White House, Congressional, and NASA HQ directions.  GSFC’s senior

management had the responsibility to implement organizational initiatives to lead the

adaptation to the changing environment.  GSFC’s senior management was committed to

responding to the policy initiatives from the White House, Congress and NASA HQ (see



7

Appendix A for more details).  It also responded by creating and implementing their own

set of initiatives.  Such initiatives included: Project Goddard, Tools for Navigating

Change Program, buyout/early out options, and reorganizations.  Furthermore, several

senior management changes occurred over the period of study.  A timeline of relevant

events is provided in Appendix B GSFC Timeline.

Table 1-2: The NASA GSFC Budget and Workforce for 1997-2002

FY 1997 1998 1999 2000 2001 2002
Budget
($Million)

2.77 2.74 2.67 2.63 2.47 2.58

% of NASA
Budget

20.20 20.09 19.55 19.33 17.33 17.31

Civil
Service
Workyears

3,495 3,300 3,351 3,282 3,311 3,317

% of NASA
Workforce

16.88 16.87 17.87 19.23 17.47 17.45

Started in 1996, Project Goddard was a multi-faceted initiative that focused on

aligning the Center to agency-wide mandates and responding to recommendations from

the 1997 organizational culture survey.  With a planned completion date of the Spring of

1999, Project Goddard intended to address the necessary changes to meet goals of

NASA’s strategic plans.  The GSFC 1998 Annual Report stated:

“When completed in the spring of 1999, Project Goddard will describe a well
understood future that fulfills Enterprise strategic plans and is endorsed by our customers
and sponsors.  Project Goddard will provide a clear understanding of what must change
to achieve that future state and will offer an agreed upon set of actions to ensure the
needed changes occur” (GSFC 1998).

The Project Goddard reorganization was initiated in March 1997 and officially

implemented in December 1997.  GSFC performed a major organizational restructuring,

with the objective of creating a new directorate to perform strategic implementation of
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systems, technology, and management.  Emphasis was placed on a “customer-focused

organization” (GSFC 1997).  A primary objective of the reorganization was to help place

GSFC in a more competitive position for obtaining future work.  This was in response to

the change in the way NASA field centers would receive new work.  Field centers would

have to compete with industry, academia and other fields for more of their future work.

In October 1999, GSFC won a competition for the Swift Gamma Ray Burst Explorer

mission.  NASA HQ selected this GSFC proposal from 31 others and the Center Director

communicated “this was a high priority win for the center this year” (Diaz 1999).

In 1997, GSFC competed for and was awarded the Office of Personnel

Management’s (OPM) President’s Quality Award (PQA).  Analogous to the Malcolm

Baldridge National Quality Award for private industry, the PQA showed GSFC’s desire

to become more business-like and that it was competitive on the basis of quality

management.

The GSFC 1999 Annual Report stated additional activities that helped focus the

Center toward meeting the goals of Project Goddard.

“The focus of the Project Goddard initiative defines the desired future state of
Goddard in 2003 that would fulfill Enterprise strategic plans, as well as develop a
transition strategy to get us there.  Critical to the initiative was a Center-wide core
competency and resource assessment exercise to define the core processes, core
competencies and essential services, as well as the skills, facilities and tools need to
achieve its mission.  Skills, facilities and tools that exist today were compared to those
needed to achieve the 2003 vision.  A gap analysis indicated what the Center must do or
change to achieve this vision.  Outcomes of the gap analysis highlighted the Center’s
need to: revitalize its workforce by replenishing its skills and resolving skill mix issues;
focus facilities revitalization efforts on our scientific laboratories; provide meaningful
and sustained in-house work to maintain our core competencies; maintain value-centered
management practices” (GSFC 1999).
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In June of 1998, the Center initiated a pilot project for the Tools for Navigating

Change Program.  It was based on training a select group of civil servant employees to

become “coaches” to help spread the word of change throughout the center.  The

response to the pilot project appeared to be promising, but the center-wide

implementation of training coaches did not receive much interest.  As a result, the

program was scaled back considerably, and subsequently reduced to a self-administered

training program.

The NASA HQ Workforce Transformation Plan had a direct effect on GSFC.

GSFC implemented hiring freezes, buyouts, and attrition strategies to reduce the number

of civil servants.  GSFC used buyouts in FY 1994, 1995, 1997, and 1998.  In addition,

NASA HQ was downsizing its staff by one half, and the field centers, such as GSFC,

were directed to absorb over 300 displaced HQ employees from FY 1995 to 1997.  To

communicate the need for the workforce transformation, the center director frequently

broadcasted electronic mail messages on various initiatives, budget status, and successes.

To address the supervisors directly, he started having quarterly “All-Supervisors”

meetings to discuss the changing environment.  He also employed periodic “All-Hands”

meetings as another venue to inform the employees and explain the changes that were

that were being implemented.

A direct impact to GSFC’s organizational structure was based on guidance from

one of NPR’s recommendations on Transforming Organizational Structure, “ORG01:

Reduce the Costs and Numbers or Positions Associated with Management Control by

Half” (NPR 2000).  The action recommended a government-wide goal of decreasing the

supervisor to employee ratio from one-to-seven to one-to-fifteen.  As a direct response to
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meet this recommendation, GSFC formally eliminated one entire level of management.

The eliminated level of management was the lowest management level called Section

Head supervisors.  Section Heads directly managed groups of employees ranging in size

from four to 20.  In some cases, the sections heads simply changed their title and formal

supervisory authority, and were given the title of “group leader”. The group leader

position retained much of the same responsibilities with the exception of doing the

employees’ performance appraisals.  This responsibility was moved to the higher level of

management (Branch Heads).  The elimination of the section level management formed

three subclasses of supervisory responsibility attribute: Supervisor, Group Leader, and

None (Employee, not a Supervisor or Group Leader).  After this action, as of September

1997, the GSFC supervisor to employee ratio increased from one supervisor to 5.3

employees to one supervisor to 9.2 employees.

In Fall 2001, GSFC underwent another reorganization.  This reorganization

attempted to address the shortfalls of the Project Goddard reorganization of 1997.  A

critical aspect of the reorganization was the formal establishment of the GSFC New

Business Office. To emphasize its importance, this office was placed at the Center

Director level.  Furthermore, it had the primary objective of bringing new work into the

center by leading GSFC efforts in open NASA HQ sponsored competitions for future

missions and research funding.

Although not directly related to any government-wide or NASA HQ initiative, in

July 2002, Goddard was given approval to settle a class action complaint of

discriminatory actions against a group of individuals.  This complaint was nearly 10 years

old and concerned opportunities for promotions.  The settlement agreement called for “a
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review of our human management system – including promotion practices, training,

individual performance plans and evaluations and alternative dispute resolution

processes” (Diaz 2002).  The actions that resulted from this settlement were widely

communicated and showed GSFC’s senior management commitment toward improving

internal personnel processes at GSFC.  As a part of the settlement, each engineer and

scientist was reviewed for promotion based on a new set of approved criteria.

In August 2002, the GSFC Center Director highlighted the importance of the

PMA in a message to all GSFC personnel “Through the President’s Management Agenda

and other government-wide activities, the federal government is taking steps to improve

the way it develops and manages employees” (Diaz 2002).  A Goddard Human Capital

Working Group was formed to develop the Goddard Human Capital Strategic Plan.  This

reference to the PMA showed how the center leadership aligned itself to the PMA’s

initiative:  Strategic Management of Human Capital.  Additionally, GSFC was resonating

with carrying out NASA’s bold new vision “To improve life here, extend life to there and

find life beyond” (GSFC 2002).  The Center Director clearly communicated the

legitimacy of his initiatives by linking them directly to initiatives from the White House

and NASA HQ.

In July 2003, the message from the Director of GSFC summarized the three key

strategies from Project Goddard:  exciting work, sustainable workload, and value-

centered management (GSFC 2003).  One of the key issues in the report was “the

Center’s ability to maintain sufficient in-house work, which is a goal that is central to

maintaining our technical competencies” (GSFC 2003).  This showed a concern that the
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future of GSFC may be unclear, and that more attention was needed to find and compete

for more in-house work.

Did the attributes of age, occupational discipline, or supervisory responsibility

have a significant relationship with the organizational culture change?  Did the GSFC

senior management initiatives have an impact in unifying GSFC’s organizational culture

of becoming more focused on performance, results, and competition?  This study

addressed these questions.

1.3 Purpose of the Study

The purpose of this quantitative case study was to determine if the culture within

the GSFC civil servant population, as examined by the three attributes of age,

occupational discipline and supervisory responsibility, changed over a five-year period

and if the existence of subcultures based on the three attributes played a role in any

changes.  These three attributes were based on three classes (age, occupational discipline,

and supervisory responsibility) and each class was decomposed into three subclasses

yielding a total of nine subclasses.  The research used raw data from surveys performed

in 1997, 1999, and 2002 to assess the subclass culture changes over the five-year period.

Figure 1-1 shows the theoretical framework of the research.

This case study was a secondary analysis to develop a new perspective using the

raw data that were produced from the three surveys.  Secondary analysis is research using

previously collected data to perform an alternative perspective or more in-depth analysis

of the original research topic.

In order to gain insight into the perceptions of the workforce, center-wide

organizational culture surveys were performed in 1997, 1999, and 2002 to investigate
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employees’ views on GSFC.  The original use of the survey data applied the Burke-

Litwin model (1992) on all three surveys.  The three surveys had 89 questions in common

out of a total number of questions ranging from 150 in 1997, to 129 in 1999, and 149 in

2002 (IBM Consulting Service 2003).

Figure 1-1: Theoretical Research Framework

This case study applied the Competing Values Framework (CVF) to measure the

four culture types (clan, adhocracy, market, and hierarchy) in order to evaluate the

culture change at the three points in time.  In order to use the CVF, appropriate survey

questions were mapped from the Burke-Litwin instrument (1997) to the CVF.

1.4 Research Questions

Organizational culture change takes time and in many cases years to occur

(Bluedorn 2000 117, Sapienza 1995).  This case study investigated the organizational

culture change based on three surveys over a five-year period.  Furthermore, this research

examined any differences and interactions among attributes of the population that may

provide better insight into culture changes at GSFC.  The research was based on three

primary research questions.  These questions were used for the development of the

research hypotheses that guided the quantitative methodology of this study.

Survey Year, 
GSFC Senior Management Initiatives

Organizational Culture of 
GSFC Civil Servants

(Age, Occupational Discipline, 
Supervisory Responsibility)

Independent Variables Dependent Variable
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1) First Research Question - Over the five-year period of study, were there

significant differences among the subclass organizational cultures based on the three

attributes of age, occupational discipline, and supervisory responsibility?

2) Second Research Question - Over the five-year period of study, what was the

dominant culture type (market, adhocracy, clan, or hierarchy) of each subclass as

divided by the three attributes of age, occupational discipline, and supervisory

responsibility?

3) Third Research Question - Over the five-year period of study, were there

subclasses that were more performance-driven, results-oriented and competitive

(market culture type)?

These questions investigated the differences and changes of the subclasses’

culture based on survey year and each of the three attributes.  They also served the

purpose of a more focused investigation of the change toward a more market culture type,

which was a goal of GSFC’s senior management initiatives.  As stated previously, the

culture change was measured quantitatively using the CVF’s four culture types.  The first

question investigated the existence of subcultures by researching any significant

differences in organizational culture based on the three attributes and their decomposed

subclasses.  This led to the investigation of the existence of subcultures based on the four

culture types and the subclasses within the three attributes.  The second question served

the purpose of statistically determining whether a dominant culture type existed within

the separate subclasses.  This led to the examination of the four culture types within each

subclass.  The third question served the purpose of statistically determining whether

differences in the market culture type existed within the separate subclasses of each
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attribute.  This led to the examination of the market culture type mean values within each

attribute.

Different research hypotheses, given in Chapter 3, were developed that

investigated the research questions.  Hypotheses were evaluated with statistical methods

using a probability level of 5 percent as a rejection of the null hypothesis.  The survey

data were analyzed by applying quantitative statistical methods to determine means,

differences in the means, trends, and interactions.  More details on the analysis are

discussed Chapter 4 Methodology.

1.5 Significance

The federal government agencies were under continued scrutiny from the White

House and Congress.  In response, agencies were continually trying to adapt to perceived

shortcomings.  Under the period of study, GSFC was under numerous and, often

conflicting, mandates from the White House, Congress, and NASA HQ.  These mandates

propagated changes and affected the organization in different ways.  GSFC senior

management implemented initiatives that had the objective of making the organization

that focused more performance, results, and competition.  One can view the effectiveness

of these initiatives by studying the changes in organizational culture.  The research was

an attempt to better understand and quantify these changes.  Furthermore, this case study

quantitatively explored any differences in the way the culture changed at three points in

time based on three attributes: age, occupational discipline, and supervisory

responsibility.  Boisnier and Chatman (2003) suggested further research on the topic of

subcultures and their impacts on organizations, especially in organizations facing

dynamic environments.  This case study increased the knowledge and understanding of
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interactions and trends of culture changes within subclasses of a federal government

organization.  New knowledge was added to the discussion of initiatives and their

relationship with organizational culture change within the federal government.  In

addition, the results from the impacts of three attributes on the organizational culture and

subcultures over a five-year period provided new contributions to the field of

organizational culture.  Changes in the subcultures can often have profound effects on the

mainstream culture (Boisnier and Chatman 2003).  Continuous changes in the federal

government appear to be inevitable.  Under the civil service legislation, federal

government managers have a limited set of tools to implement changes in the civil

service workforce.  The more that is understood about a federal government

organization’s culture and subcultures, the more effective future initiatives can be

developed and implemented.  Federal government leaders and managers can use the

results from this case study to help to better understand the civil service organizational

subculture differences and dynamics.  This, in turn, can be used to implement policy

changes more effectively across the entire organization.  For example, if significant

cultural differences are found in the way one subclass had changed in comparison to

another, a manager will 1) be aware and sensitive of these differences, 2) may improve

future changes based on the differences.

1.6 Organization of the Research Study

This case study consisted of six chapters. Chapter 1, Introduction, started by

giving the background and problem statement.  It continued on with the purpose of study

and the research questions.  It concluded with the significance of the study.  Chapter 2,

Literature Review, presented a review of the previous research that was focused topics
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directly related to the research questions.  It attempted to provide the foundation for why

this study was needed based on the previous research.  Chapter 3, Research Hypotheses,

formulated the statistical representations of the mathematical equations that need to be

analyzed to support the research hypotheses, and in turn, the research questions.  The full

set of research hypotheses  are provided in Appendix C, Research Hypotheses.  Chapter

4, Methodology, provided a step-by-step procedure of the data collection, analysis, and

reporting. Chapter 5, Data Analysis and Results, presented the representative results of

the analysis, which are based on support of the research questions and hypotheses.  The

full set of data and results are provided Appendix E, Data / Results.  Finally, Chapter 6,

Conclusions, provided discussion and interpretation of the findings that led to

recommendations for future research.  It also included the limitations of the research.
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Chapter 2 - Literature Review

This case study examined the organizational culture change of a federal

government agency field center at three points over a five-year period.  This chapter

addresses the past research on the key topics of this study.  Senior management initiatives

over a time of organizational change were the driving independent variables, while the

civil service workforce organizational culture was the dependent variable.  Three

attributes (age, occupational discipline, and supervisory responsibility) served to

decompose the survey population into nine subclasses.

2.1 Organizational Culture

There has been an overwhelming amount of effort put on the topic of

organizational culture.  Cameron and Quinn (1999) summarized that over the years

researchers have debated organizational culture in three key areas: definitional,

measurement, and dimensional.  Schein (2004) also stated “To make matters worse, the

concept of culture has been the subject of considerable academic debate in the last

twenty-five years and there are various approaches to defining and studying culture.” He

then added that with such debate on the topic of culture, it must be important.

One definition that has received some consensus was by Schein (2004):

“a pattern of shared basic assumptions that was learned by a group as it solved its
problems of external adaptation and internal integration, that has worked well enough to
be considered valid and, therefore, to be taught to new members as the correct way to
perceive, think, and feel in relation to those problems.”

 He went on by stating that culture should be examined at three different levels:

artifacts, espoused beliefs and values, and underlying assumptions (Schein 2004).

Artifacts are stated as:
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“all phenomena that one sees, hears, and feels when one encounters a new group
with an unfamiliar culture.  Artifacts include the visible products of the group, such as the
architecture of its physical environment; its language; its technology and products; its
artistic creations; it style, as embodied in clothing, manners of address, emotional
displays, and myths and stories told about the organization; its published lists of values;
its observable rituals and ceremonies; and so on” (Schein 2004).

Schein pointed out that artifacts are easy to observe, but difficult to interpret.  The

next level of culture is espoused beliefs and values.  Schein (2004) defined this level as

strategies, goals, and philosophies that are used as the basis for identity and core mission

of a group.  The third level of culture, basic underlying assumptions, is “unconscious,

taken-for-granted beliefs, perceptions, thoughts, and feelings” (Schein 2004) and is

extremely difficult to change.  Schein (2004) stated that this third level is the “ultimate

source of values and actions.”

Burke and Litwin (1992) added their input to the topic of organizational culture

by stating:

 “In recent years, there has been a great deal of interest in the concept of
organizational culture.  Drawn from anthropology, the concept of culture is meant to
describe the relatively enduring set of values and norms that underlie a social system.
These underlying values and norms may not be entirely available to one’s consciousness.
They are thought to describe a ‘meaning system’ that allows members of that social
system to attribute meanings and values to the variety of external and internal events that
are experienced” (Burke and Litwin 1992).

Christensen and Shu (1999) provided another summary of organizational culture.

“Organizational culture is a unique characteristic of any organization.  While the
phenomenon of organizational culture is difficult to define succinctly, understanding it
can help a manager predict how his or her organization is likely to respond to different
situations; to assess the difficulties that the organization might experience as it confronts
a changing future; and to identify the priority issues for the leadership to address as they
prepare the organization to compete for the future.  Organizational culture affects and
regulates the way members of the organization think, feel and act within the framework
of that organization.  Culture is the result of common learning experiences.  Because
culture forms the basis of group identity and shared thought, belief, and feeling, one of
the most decisive and important functions of leaders – particularly the founders of the a
company – is the creation and management of its culture.”



20

2.2 Assessing Organizational Culture

Many authors have researched the methods of assessing organizational culture.  A

topic of debate comes from quantitative versus qualitative methods.  “Organizational

culture assessment is increasingly important, therefore, because of the need to both

change and maintain stability in the face of increasingly turbulent external environments”

(Cameron and Quinn 1999).

2.2.1 Schein

Schein (2004) stated there are a variety of ways to assess culture and that the

method should be based on the purpose of the research.  He believed that questionnaires

and surveys are limited and cannot be effective in measuring culture (2004).  In order for

the outsider to learn the organization’s culture, the researcher must develop a relationship

with the organization in order to obtain reliable and valid data. Schein (2004) worked

toward the belief that organizational culture “can be analyzed at several different levels.”

He stated “culture can be assessed by means of various individual and group interview

processes, with group interviews being by far the better method in terms of both validity

and efficiency.”  Although this method may be address the three major levels of culture,

it may not be practical in assessing a large, diverse organization in a longitudinal study.

2.2.2 Burke-Litwin Model

The Burke-Litwin Model (1992) used 12 organizational variables to model an

organization.  The variables are grouped into two change factors: transformational and

transactional.  From this grouping of the variables, the surveys can quantitatively measure

these two change factors.  The factors are defined as “transformational we mean areas in
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which alteration is likely caused by interaction with environmental forces (both within

and without) and will require entirely new behavior sets from organizational members.”

(Burke 2002) “By transactional we mean that the primary way of alteration is via

relatively short-term reciprocity among people and groups.  In other words, ‘You do this

for me and I’ll do that for you’” (Burke 2002).  The model can be used to assess and

implement culture change (Michela and Burke 2000).  It also can be applied to identify

which variables can impact individual and organizational performance.  Although useful

in evaluating and predicting organizational culture change, the model has limited

applicability toward measuring an organization’s shift to certain desired culture, such as a

more performance-driven, results-oriented, and competitive culture.  On the other hand,

the Competing Values Framework (CVF) is capable of such a measurement.  It evaluates

an organization based on four different culture types (clan, adhocracy, market, and

hierarchy), one of which is specifically focused on a performance-driven, results-

oriented, and competitive culture.  This is the dependent variable of the research.

2.2.3 Competing Values Framework

The CVF is a theoretical model that was initially developed to study the

effectiveness criteria of organizations (Quinn and Rohrbaugh 1983).  A panel of

individuals empirically derived the CVF with research interests in the area of

organizational effectiveness (Quinn and Rohrbaugh 1981).  Multidimensional scaling was

applied to a list of sixteen effectiveness criteria that resulted in three competing value

dimensions (focus, structure, means-ends) of organizational effectiveness.  A graphical

representation of the effectiveness criteria and the three competing value dimensions

defined the four effectiveness models.  Further refinement of the CVF yielded two pairs
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of core values that opposed each other (flexibility vs. stability and internal vs. external)

(Cameron and Quinn 1999).  These two pairs are used as axes in a two dimensional X-Y

graph to form four quadrants.  The four quadrants represent the four culture types: clan,

adhocracy, market and hierarchy.  Cameron and Quinn (1999) describe the four

organizational culture types by:

 “The Clan Culture: A very friendly place to work where people share a lot of
themselves. It is like an extended family.  The leaders are considered to be mentors and
perhaps even parent figures.  The organization is held together by loyalty or tradition.
Commitment is high.  The organization emphasizes the long-term benefits of human
resources development and attaches great importance to cohesion and morale.  Success is
defined in terms of sensitivity to customers and concern for people.  The organization
places a premium on teamwork, participation, and consensus.”

“The Adhocracy Culture: A dynamic, entrepreneurial, and creative place to work.
People stick their necks out and take risks.  The leaders are considered innovators and
risk takers.  The glue that holds the organization together is commitment to
experimentation and innovation.  The emphasis is on being on the leading edge.  The
organization’s long-term emphasis is on growth and acquiring new resources.  Success
means gaining unique and new products or services. Being a product or service leader is
important.  The organization encourages individual initiative and freedom.”

“The Market Culture: A results-oriented organization whose major concern is
with getting the job done.  People are competitive and goal oriented.  The leaders are hard
drivers, producers, and competitors.  They are tough and demanding.  The glue that holds
the organization together is an emphasis on winning.  Reputation and success are
common concerns.  The long-term focus is on competitive action and achievement of
measurable goals and targets.”

“The Hierarchy Culture: A very formalized and structured place to work.
Procedures govern what people do.  The leaders pride themselves on being good
coordinators and organizers who are efficiency-minded.  Maintaining a smooth-running
organization is most critical.  Formal rules and policies hold the organization together.
The long-term concern is on stability and performance with efficient, smooth operations.
Success is defined in terms of dependable delivery, smooth scheduling, and low cost.
The management of employees is concerned with secure employment and predictability.”
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Figure 2-1 Competing Values Framework (Cameron and Quinn 1999)

Over the years, numerous research studies have shown the CVF to have face and

empirical validity (Cameron and Quinn 1999).  Although the authors do state the

following caveat “We do not claim that our framework or our methodology represents the

one best or the one right way to diagnose and change organizational culture” (Cameron

and Quinn 1999).  The CVF has been used to develop an instrument called the

Organizational Culture Assessment Instrument (OCAI) (Cameron and Quinn 1999).

Schein (2004) provides his view on the CVF as a simple typology and that in order to

assess an organization’s culture “a much more open-ended, multidimensional approach”

(Schein 2004) is needed.  He continued to state that the weakness of culture typologies

(like the CVF) is that they oversimplify cultural complexities and limits the cultural

perspective to a few dimensions.  Although Schein (2004) stated the limitations of the

CVF, this study chose the CVF based on its applicability and validity to measure critical

organizational culture traits.  The CVF works toward a quantitative assessment of

organizational culture based on the values of each of the four culture types (market,

adhocracy, clan, and hierarchy).  The strength or dominance of a culture type is based on

 

Stability, Order, Control  

Internal Focus, 
Integration, and 
Unity 

External Focus, 
Differentiation, 
and Rivalry 

Flexibility, Discretion, Dynamism  

Market Hierarchy 

Adhocracy Clan 
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the presence of a higher value that one or more culture types has over the rest of the

culture types.  By reviewing the four culture types, the market culture type has

characteristics that resonated with the organizational goals of many initiatives from the

White House, Congress, NASA HQ, and GSFC senior management over the period of

study.  Hence, a focus of this study was to examine the possible existence of a dominant

market culture type over the five-year period.

2.3 Implementing Organizational Culture Change

Changing organizational culture takes time and in some cases years.  Over a five-

year period of time, this study examined the change in organization culture and any

trends that could provide better insight for implementing future changes.  Before

implementing any culture change, it is important to understand the foundations of the

culture.  “Cultures basically spring from three sources: (1) the beliefs, values, and

assumptions of the founders of organizations; (2) the learning experiences of group

members as their organization evolves; and (3) new beliefs, values, and assumptions

brought in by new members and leaders” (Schein 2004).

The implementation of organizational change brings on an organizational

response.  Burke (2002) highlighted some potential responses that can impede any large-

scale organizational changes.  Burke also provided some simple solutions to address the

responses, so that organizational change can be made successful.  “First and foremost is

making a compelling case for the need to change” (2002).  Second, “the change leaders

must demonstrate as clearly and strongly as possible that (a) this time, the change

initiative is different and (b) we are in this for the ‘long haul’ that is, showing at the

outset that persistence will prevail” (2002).  Third, “change leaders (need) to be as clear
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and committed as possible to the organization change goals and objective and to establish

a set of priorities – to address strategy first and then to tackle structure, and so on”

(2002).  Burke (2002) concluded by suggesting new leadership may be needed to

implement transformational changes, then followed by addressing transactional changes.

In researching the implementation of Total Quality Management (TQM), Dellana

and Hauser (1999) applied the CVF to study the relationship between TQM and

organizational culture.  In their study, they used the Malcolm Baldridge National Quality

Award Criteria scores as a quantitative measure of TQM implementation.  They

quantitatively analyzed 219 survey responses to conclude that higher Baldridge scores

tended to be related to adhocracy and clan culture types.  This finding showed that

different culture types have a significantly different relationship to the implementation of

management initiatives.

Based on the integration of research findings on organizational culture, Trice and

Beyer (1993) wrote steps toward managing culture change “Before they can manage the

cultures in their organizations effectively, managers need to become culturally aware;

they need to know and understand their organization’s cultures.  They must also

recognize and use various levers they have available to influence their cultures and

resolve the ethical dilemmas involved.”

Maya et. al. (2005) performed a study that examined NASA’s process for

organizational culture change.  Their study concluded that through the implementation of

executive level guidance, the process of culture change was possible and underway at one

of the NASA field centers.  This finding supported a positive relationship between senior

management initiatives and organizational culture change.
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2.4 Culture Differences within an Organization

Cultural differences within an organization can be a source of conflict.

Differences may be formed around attributes such as age, occupational discipline, or

supervisory responsibility.  Cameron and Quinn (1999) stated "Cultural congruence

means that various aspects of an organization's culture are aligned." They also (1999)

addressed the topic of subunits (or subclasses) that may have their own organizational

subculture “Inside an organization, subunits such as functional departments, product

groups, hierarchical levels, or even teams may also reflect their own unique cultures.

Difficulties in coordinating and integrating processes or organizational activities, for

example, are often a result of culture clashes among different subunits” (Cameron and

Quinn 1999).  Various investigators have reported on the issue of subculture conflicts

(Van Maanen and Barley 1984, Hamel 1990, Jerimier et. al. 1991, Fortado 1992).

Moran (1996) performed a qualitative case study of subcultures of a nonprofit

health and human service organization.  The study investigated the subculture types that

existed and their interactions.  The findings supported the existence of three types of

subcultures: functional/occupational, upper management, and enhancing subcultures.

Trice and Beyer (1993) stated “Organizations can have both an overall culture and

a multiplicity of subcultures.”  They also wrote that within an organization, individuals

are often members in more than just one subculture.  Sackmann (1992) supported the

existence of subcultures by performing a study of 52 interviews in three different

divisions of an organization.  Her study found that subcultures existed on the basis of four

different types of 'cultural knowledge’ or the background, beliefs, experiences, and values

of an individual.
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In addition to the existence and differences of the subcultures, the importance of

understanding subcultures has been documented (Trice and Beyer 1984, Hamel 1990,

Boisnier and Chatman 2003, Schein 2004).  Schein (2004) wrote that within a large

organization, the cultural variation among subclasses might be significant.  He divided an

organization into three occupational reference groups or subclasses: operator,

engineering, and executive.  Each group plays a specific role and he believed the issue is

how to align the goals of the different groups.  He also provided insight that tensions

among subclasses in an organization can be partly the reason for its economic failure.

This emphasized the need to assess and understand the cultural variation among

subclasses.

While examining subclasses and subcultures, Boisner and Chatman (2003)

warned “not all subgroups (or subclasses) can be considered subcultures.  Subcultures are

groups whose common characteristic is a set of shared norms or beliefs.  In contrast to

subclasses, subcultures need not form around existing subdivisions, such as departmental

or functional groups (although they often do), nor do they need to be consciously or

intentionally formed.”  This case study examined the existence of subcultures based on

the subclasses of three attributes (age, occupational discipline, and supervisory

responsibility).

Adding to the research on subcultures, Von Meier (1999) performed a grounded

theory study and found that occupational subcultures could be the source of differences

among groups in their goals and evaluation of innovation.  Again, this pointed to the need

of assessing and understanding subcultures within an organization.
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Bradley and Parker (2001) used the CVF in a study of 222 public sector managers

in Australia.  Their findings showed a significant difference of culture between two

groups of managers (higher and lower level).  As part of their research limitations, they

recommended a longitudinal study to compare past and present culture.

Paparone (2003) used the CVF to diagnose organizational subcultures in a

Department of Defense military university.  Paparone (2003) was able to show that

different departments (university headquarters, teaching department, research department,

and center for conferences and wargaming) each had a unique culture type.  The findings

supported that distinctive subcultures can exist within an organization and that the

CVF/OCAI can be used to identify subcultures.  As part of the future research, Paparone

(2003) recommended “A longitudinal study of potential shifts in CVF organizational

culture patterns over long periods of time (say five years or more)” could be useful in

examining subcultures.  This research attempted to address this recommendation by using

the CVF to measure organizational culture over a five-year period.

Further use of the CVF was shown by Pierce (2004), who used to CVF to

investigate the lack of cultural congruence between military professionals and the

personnel development program that is designed to train its senior professional leaders.

The study suggested that organizational culture types existed within training programs

and may not be in alignment with the dominant desired culture of its personnel.  Thus,

this study showed a cultural difference between two different entities: the military

professionals and the development program used to train them.  As part of the

recommendations for future work, Pierce recognized that the findings are based on one
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period of time and suggested “repeatedly administering the survey instrument over a

number of years to develop trend data” (Pierce 2004).

In a paper focused on subcultures, Boisnier and Chatman (2003) wrote about

subcultures and provided some propositions about how subcultures form and impact an

organization.  The authors concluded by suggesting a relevant agenda for future research

on subcultures.  Suggestions for future research included “specific values or norms are

likely to be associated with the emergence of certain types of subcultures.  Specific bases

for subculture formation (functional departments, demographic differences, friendships,

etc.) may, likewise, influence the type or consent of subculture formation” (Boisner and

Chatman 2003).  This case study examined the existence of subcultures on the basis of

three attributes of the population: age, occupational discipline, and supervisory

responsibility.

In summary, the research on the formation and impact of subcultures has been

presented.  Additionally, authors have suggested further research on the topic, such as a

longitudinal study on changes in subcultures.  This case study attempted to address this

by examining subclass and subculture changes of an organization by longitudinal study of

five years.  Leaders and managers may use the findings from this research to help

understand how subcultures in an organization change and to assist in developing change

initiatives based on this knowledge.

2.5 Three Different Attributes

This case study examined the impact of three different attributes on organizational

subcultures.  Specifically, these attributes (age, occupational discipline, and supervisory
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responsibility) were analyzed.  These attributes were selected based on the potential

relevance to help understand and address differences in the organizational cultures.

2.5.1 Age

Research on the topic of the effect of age on the workers’ organizational culture

has found that age can play a role in dividing the workforce culture.  Trice and Beyer

(1993) wrote “Age is undoubtedly the most pervasive among the demographically based

subcultures.  Since age tends to be closely related to seniority within organizations, age-

based subcultures often form around distinctions between old-timers and newcomers”

(241).  In a study that examined employee age as a moderating factor on job satisfaction

and perceived work alternatives, Pond and Geyer (1987) found that age played a role in

differentiating the job satisfaction and perceived work alternatives “The perception of

work alternatives was related differently with job satisfaction depending on an

employee’s age” (554).  Their findings from their study suggested that older employees

are less influenced by reduced work alternatives than younger employees based on job

satisfaction.

Murphy (2000) performed a generational study that examined the value difference

of college-educated members of three generations: Generation X, Baby Boomers, and

Matures.  The study included 163 questionnaire participants from primarily Californian

small to medium sized organizations.  Her findings found that nine of the 21 measured

“Career Values” were significantly negatively correlated with age.  These career values

were ability utilization, achievement, advancement, economic rewards, social interaction,

social relations, working conditions, physical prowess, and economic security.  Her study

suggested that age played a role in the career values of the study participants.
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Additional research has theorized that as the worker gets older, there is less

willingness to change.  In Managing Workforce 2000, Jamieson and O’Mara (1991)

addressed many of the challenges in regard to the changing American workforce.  They

stated that the median age of the workforce is increasing and there are possible

implications.  The older workers “may be more stable and experienced, but perhaps less

adaptable or mobile” (Jamieson and O’Mara 1991).

Howard (1995) addressed the changing nature of work and stated “Work demands

for adaptability and speed could also stratify the workforce by age, even though physical

and cognitive abilities are unrelated to age per se.”

Mirvis and Hall (1996) presented a view of older workers “Deemed unfit for

faster-paced jobs, unsuitable for retraining, and too expensive to keep on the payroll,

older workers were equated with ‘deadwood’ in downsizing firms such as CIGNA, where

a top executive was quoted in a trade publication saying his firm would rather keep ‘up-

and comers’ than ‘someone over fifty.’”  They also continued by stating that less training

funds were allocated toward older workers.  This may be based on the perceptions that

older workers cannot learn many of the new technology driven skills and were inflexible.

These kinds of views have garnered a response from older workers “It is not surprising,

then, that cynicism about life and the American future has increased sharply among older

working people, and that compared to just ten years ago, many more feel pessimistic and

alienated” (Mirvis and Hall 1996).  From this, it can be theorized that as workers get

older, they are less apt to change.

Hall (1986) explored the topic of midcareer.  One of his definitions was “For a

person with a traditional, uninterrupted career, starting work at age 21 and retiring at 65,
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the middle third would roughly cover the years from 36 to 51” (Hall 1986).  He

summarized his definitions to “as the period during one’s work in an occupational

(career) role after one feels established and has achieved perceived mastery and prior to

the commencement of the disengagement process” (Hall 1986).  Hall continued by

stating themes associated with the midcareer experience.  Some of listed themes are

“perceived constriction of career opportunity, organizational maturity, ambiguity and

uncertainty about one’s future career role, heightened awareness of the longer-term

dimensions of career effectiveness: adaptability, increased awareness of responsibility for

own career” (Hall 1986).  Hence, the midcareer can be a time of uncertainty for some

workers.

Pearson, Crosby, Bahmanziari, and Conrad (2002) performed a study of 352

knowledge workers from 20 companies on the relationship of computer efficacy and

organizational culture as moderated by age and gender.  They found that age was a direct

predictor of computer efficacy.  Their study indicated that older employees typically had

a lower level of confidence in learning new computer applications.

The theory that age plays a role in the workplace culture has been supported by

prior research.  Cultural differences among the age groups or generations can impact the

way individuals are perceived and managed.  This case study attempted to add to the

body of knowledge by examining the impact of age on the organizational culture at

GSFC.

2.5.2 Occupational Discipline

This case study examined three core occupational disciplines at GSFC: Scientists,

Engineers, and Professional Administrative.  Research has shown that occupation can
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play a role in effecting a worker’s culture and that subcultures can form based on

occupation.  Schein (2004) addressed the possibility of subcultures based on occupations

and named it “functional/occupational differentiation” (Schein 2004).  “If an occupation

involves an intense period of education and apprenticeship, there will certainly be a

shared learning of attitudes, norms, and values that eventually will become taken-for-

granted assumptions for the members of those occupations.  It is assumed that the beliefs

and values learned during this time will remain stable as assumptions even though the

person may not always be in a group of occupational peers” (Schein 2004).  The path

toward becoming a scientist or engineer is typically a rigorous academic program

centered on core fundamental knowledge of laws and formulas.  Scientists focus on

explaining and developing new knowledge, while engineers focus on applying the

knowledge toward practical purposes.

Trice and Beyer (1993) added another view of scientists.

“In the U.S. system of values, a science and rationality are linked. But the reality
is that scientists are not always rational.  Their methods are supposed to be objective and
their stance detached, but scientists are people.  They become passionate about their
theories and work and sometimes refuse to discard old theories in the face of new
evidence.  Also, scientific fields have become very specialized.  Each develops distinct
paradigms that focus on different phenomena, with the result that theories, methods, and
viewpoints often do not mesh readily across fields or subfields.  Thus scientific
specialties become subculture with distinctive ideologies and cultural forms.”

They go on to state that organizations can import a scientific subculture based on

the scientists that are hired.

Von Meier (1999) performed a study on occupational cultures of “operators” and

“engineers” with respect to conflict over technology innovation.  The study found that

both groups had different mental models that were directly related to their respective
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work backgrounds.  Furthermore, these differing models could lead to conflict when

evaluating technology innovations.  The study argued that management should

acknowledge these differences as potentially useful “Yet I argue that cultural differences

can also be understood in a constructive way that unifies the picture, while granting each

perspective its own validity” (von Meier 1999).

Krieger (2005) performed a qualitative case study on the perceptions of workforce

diversity initiatives of GSFC employees from three occupational disciplines: scientists,

engineers, and professional/administrative.  The study found a common lack of

understanding and motivation for workforce diversity initiatives among the employees

across the occupational disciplines.  Across the occupational disciplines, the research

found only a commonality with engineers and their level of receptivity and support of

workforce diversity initiatives.

Schweber (1998) pointed out some differences in which scientist and engineers

are perceived and the relationship between the two groups “There’s always been a

love/hate relationship between scientists and engineers.  Engineers often resent the glory

that scientists get” (Schweber 1998).  He continued and stated “Scientist even get the

better movie roles – though not necessarily good guys.  Meanwhile, if an engineer is cast

at all, the character is bland and stereotypical – and never the hero” (Schweber 1998).

His comments lead up to “Why don’t engineers and scientists get the same respect and

attention?” (Schweber 1998).  Although he left this unanswered and open to feedback,

the core of the message is that scientists and engineers are perceived as different entities,

and this may impact the effectiveness of their working relationship.
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Examining the possible cultural differences between scientists and engineers,

Barnett (1994) completed a study that examined the perceptions of scientists and

engineers within a research and development organization of a petroleum company.  This

study found no significant difference between the groups in measuring the degree of

independence.  On the other hand, the study did reveal some key differences.  Engineers

valued internal company issues such as promotions and input into company decisions.

Conversely, scientists focused on advancing knowledge in their field rather than

contributing the company’s success.  Barnett (1994) summarized “Engineers showed

greater alignment with company values while scientists were regarded as the company

out-group.”  In other words, engineers tended to follow the company line, while scientists

may have formed and followed a line of their own.  Furthermore, Barnett (1994) found

engineers' behavior to be identified with the application of knowledge, while the

scientists' behavior to be identified with the generation of new knowledge (i.e. curious,

creative, proliferators of ideas, futuristic).

Looking deeper into the subculture of scientists, Sapienza (1995) addressed the

topic of different motivations of scientists and gave a guideline to help manage the

scientist workforce.  She stated “As a management rule of thumb, you want enough

scientists with dominant need for achievement to ensure technical progress; several with

dominant need for power to ensure strategic direction and focus; as well as a sufficient

number of scientists with dominant need for affiliation, to function as the ‘glue’ that

keeps the organization together” (Sapienza 1995).  This may be useful in evaluating the

responses from the scientists and finding the best workforce balance.
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Schein (2004) summarized the importance of integrating and coordinating

occupational subcultures by stating that it is frequently the most challenging problem of

general management.  He also stated that leaders should anticipate and respect each

subculture.  Managers need to become knowledgeable of their organization’s subcultures

in order to lead it effectively.

In efforts to analyze learning differences among occupational subcultures,

Hyland, Gieskes, and Sloan (2001) performed a study that found the engineering culture

as different from other occupational cultures with respect to learning.  “From a

organizational learning perspective, managers need to be aware that occupational groups

have their own cultures and values and these groups may establish barriers to protect their

knowledge base” (Hyland, Gieskes, and Sloan 2001).   Their findings supported the

existence of occupational subcultures and wrote “Further research needs to undertaken to

clarify the nature of the occupational cultures emerging from this research and to

determine if traits and characteristics are applicable across a larger sample of firms”

(Hyland, Gieskes, and Sloan 2001).

Trice (1993) summarized the importance of occupational cultures by writing

“Occupational groups can be a significant influences in organizations. Such groups

adhere to occupational principle, in one way or another.  Although its strength varies, this

principle has the potential to become the basis for significant differences between

members of the occupation and management.”  He then concluded “that future studies of

organizational cultures must increasingly grapple systematically with the nature of the

relationships and adaptations of subcultures.  Clearly, the study of organizational culture

needs to refocus its attention so that the core culture of shared values is revealed but the
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complex and divergent ways in which meanings coinhabit the organization are

highlighted” (Trice 1993).  This supported the need for additional research into

subcultures and their interactions.

Dr. John Mather, Nobel Prize winner in Physics, documented the challenges of

scientists and engineers working toward the development of the Cosmic Background

Explorer mission at NASA GSFC.  "The science team discovered it was not easy to work

with engineers.  Our organizations required over eighty revisions to the formal

memorandum of understanding, so it was clear we did not have a meeting of the minds.

Scientists felt the designs often were full of runaway engineering conservatism, with

many instances where both scientific and engineering requirements were overestimated.

In other cases, scientific or engineering solutions to a problem differed significantly"

(Mather and Boslough 1996).

In summary, the existence and importance of occupational based subcultures has

been generally supported by prior research.  This case study examined the subcultures of

three core occupations at GSFC: Scientist, Engineer, and Professional Administrative.

2.5.3 Supervisory Responsibility

The third attribute to be analyzed is based on supervisory responsibility; the

difference among supervisors, group leaders, and employees.  Schein (2004) addressed

this type differentiation and calls it “differentiation by hierarchical level” (Schein 2004).

He believed that each hierarchical level would have its own culture based on the goals

that must be completed at its level.

Trice and Beyer (1993) documented the influence of supervisors on newcomers

“Studies consistently show that newcomers’ relationship with their initial supervisors
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have long-term consequences in terms of subsequent success in organizational and

professional careers.”  The role of supervisors and group leaders to influence or lead the

change in organizational culture was critical.  Leibowitz, Schlossberg, and Shore (1992)

resonated with the same message “More and more organizations recognize that a person’s

first job has far-reaching effect on his or her subsequent career success and, moreover,

that the first boss is particularly influential.”

Soat (1996) wrote “A key point of a manager of technical employees to recognize

is that change or development is largely up to the employee.  However, what a manager

can do is create an environment that encourages an employee to want to change or

develop and to support him in this effort.”   Soat (1996) continued to write that managers

of technical employees have critical roles as coach and counselor in guiding the change

and development of their employees.

Patti, Fok, and Hartman (2004) performed a quantitative study on the differences

between managers and line employees with respect to the implementation of quality

management (QM) programs.  The findings suggested there were significant differences

between the managers and line employees.  Managers were found to be more willing to

support the company goals and more compliant to the implementation of the QM

programs.  The authors suggested a need to gain a better understanding of these

differences to improve the implementation of QM programs.  The study appeared to be a

one-time measurement as no mention was made that any more that one set of

measurements were taken.

Burke and Litwin (1992) weighted in on their concerns of the lack of research

focused on management culture and its influence on their subordinates.  “Do leaders
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make a difference organizationally?  It is not difficult to find research to verify the

hierarchical effect on behavior (i.e., that bosses affect subordinates).  One of the early

studies that showed how supervisors were directly affected by their bosses’ managerial

style was Fleishman’s (1953).  But even through mediating variables, as our model

reflects, do leaders have an impact on organizational performance?  Surprisingly, little

research has been conducted to address this question” (Burke and Litwin 1992).

Valentino and Brunelle (2004) combined two theoretical models, one from Schein

and other from Bennis, to explore the how middle managers can participate in

successfully integrating organizational culture when organizations merge.  The study

concluded “Middle managers are important. They help translate the organization’s vision

and ideas into action and change” (Valentino and Brunelle 2004).

Fortado (1992) researched 100 case studies in the United States and found that a

significant difference often existed between superiors’ and subordinates’ frames of

reference.  He used organizational theories to model the superior-subordinate conflict and

found that no one theory aligned with the views of the superiors and subordinates.

Existence of subcultures based on supervisory responsibility has been supported.

This research examined the subculture interactions and trends of supervisors, group

leaders, and employees over a five-year period of study.

2.6 Secondary Analysis

Secondary analysis was defined by Hyman (1972) as “the extraction of

knowledge on topics other than those which were the focus of the original surveys” and

by Hakim (1982) as “any further analysis of an existing dataset which presents

interpretations, conclusions or knowledge additional to, or different from, those presented



40

in the first report on the inquiry as a whole and its main results.”  Furthermore, Dale

(1988) added “Secondary analysis must, by definition, be an empirical exercise carried

out on data that has already been gathered of compiled in some way.”  One additional

definition from Heaton (1998) read “Secondary analysis involves the use of existing data,

collected for the purposes of a prior study, in order to pursue a research interest which is

distinct from that of the original work; this may be a new research question or an

alternative perspective on the original question.”  This case study analyzed the existing

raw data from 3 previous surveys based on examining new research questions and

implementing an alternative instrument.
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Chapter 3 - Research Hypotheses

The Literature Review chapter demonstrated the need for further research on the

culture differences and the existence of subcultures within an organization.  By

researching the organizational culture based on the workforce attributes, this study

attempted to support this need.  The CVF was used to identify and measure

organizational culture.  By investigating the culture of specific subclasses, this case study

may find subcultures changed in a statistically significant manor.

As a logical extension of the research questions, the research hypotheses were

statistically evaluated in an attempt to gain better insight into the different cultures within

an organization.  The first research question examined the existence of subcultures within

the GSFC civil servant population based on the attributes of age, occupational discipline,

and supervisory responsibility.  The second research question focused on the dominant

organizational subcultures based on the three attributes (age, occupational discipline and

supervisory responsibility) and their subclasses.  This examined the three attributes’

impact separately on the organizational culture by dividing the population into nine

separate classes.  Due to the push to become a more performance-driven, results-oriented,

and competitive organization, a greater focus was placed on the market culture type

values.  Thus, the third research question examined the mean market culture type values

with respect the three subclasses within each of the three attributes.  For example, the

attribute of age has the three subclasses of 35 years or younger, 36 to 50 years, and 51

years and older.  The third research questioned examined mean market culture type of

each subclass relative to one another based on research hypotheses.
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3.1 First Research Question

1) Over the five-year period of study, were there significant differences among the

subclass organizational cultures based on the three attributes of age, occupational

discipline, and supervisory responsibility?

Hypotheses Ha1.1 to Hi1.4 divided the GSFC population into subclasses by specific

attributes (age, occupational discipline, and supervisory responsibility).  The focus was

on the differences in the four culture type values among the three subclasses within an

attribute.  These hypotheses attempted to investigate the existence of subcultures based

on the three attributes of age, occupational discipline, and supervisory responsibility.

This first set of hypotheses (Ha1.1 to Hc1.4) predicted the existence of subcultures

within the GSFC population based on the attribute of age.  The following hypotheses

were based on the findings from the literature review on the attribute of age as a

differentiating factor on the workforce culture.

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the First Research Question was included in

the Appendix C Research Hypotheses.

Ha1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 36 to
50 years.

Ha1.1: (µm97)35younger ≠ (µm97)36-50

Ha1.2: (µa97)35younger ≠ (µa97)36-50

Ha1.3: (µc97)35younger ≠ (µc97)36-50

Ha1.4: (µh97)35younger ≠ (µh97)36-50
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Ha2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 36 to 50 years was significantly different than subclass 51 years
and older.

Ha2.1: (µm97)36-50 ≠ (µm97)51older

Ha2.2: (µa97)36-50 ≠ (µa97)51older

Ha2.3: (µc97)36-50 ≠ (µc97)51older

Ha2.4: (µh97)36-50 ≠ (µh97)51older

Ha3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 51
years and older.

Ha3.1: (µm97)35younger ≠ (µm97)51older

Ha3.2: (µa97)35younger ≠ (µa97)51older

Ha3.3: (µc97)35younger ≠ (µc97)51older

Ha3.4: (µh97)35younger ≠ (µh97)51older

The next set of hypotheses (Hd1.1 to Hf1.6) predicted the existence of subcultures

within the GSFC population based on the attribute of occupational discipline. The

following hypotheses were based on the findings from the literature review on the

attribute of occupational discipline as a differentiating factor on the workforce culture.

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the First Research Question was included in

the Appendix C Research Hypotheses.

Hd1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Scientist.

Hd1.1: (µm97)E ≠ (µm97)S

Hd1.2: (µa97)E ≠ (µa97)S

Hd1.3: (µc97)E ≠ (µc97)S
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H1.4: (µh97)E ≠ (µh97)S

Hd2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Scientist was significantly different than
subclass Professional Administrative.

Hd2.1: (µm97)S ≠ (µm97)PA

Hd2.2: (µa97)S ≠ (µa97)PA

Hd2.3: (µc97)S ≠ (µc97)PA

Hd2.4: (µh97)S ≠ (µh97)PA

Hd3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Professional Administrative.

Hd3.1: (µm97)E ≠ (µm97)PA

Hd3.2: (µa97)E ≠ (µa97)PA

Hd3.3: (µc97)E ≠ (µc97)PA

Hd3.4: (µh97)E ≠ (µh97)PA

The third set of hypotheses (Hg1.1 to Hi1.6) predicted the existence of subcultures

within the GSFC population based on the attribute of supervisory responsibility. The

following hypotheses were based on the findings from the literature review on the

attribute of supervisory responsibility as a differentiating factor on the workforce culture.

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the First Research Question was included in

the Appendix C Research Hypotheses.

Hg1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Group Leader

Hg1.1: (µm97)SU ≠ (µm97)GL

Hg1.2: (µa97)SU ≠ (µa97)GL
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Hg1.3: (µc97)SU ≠ (µc97)GL

Hg1.4: (µh97)SU ≠ (µh97)GL

Hg2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Group Leader was significantly different
than subclass Employee.

Hg2.1: (µm97)GL ≠ (µm97)EM

Hg2.2: (µa97)GL ≠ (µa97)EM

Hg2.3: (µc97)GL ≠ (µc97)EM

Hg2.4: (µh97)GL ≠ (µh97)EM

Hg3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Employee.

Hg3.1: (µm97)SU ≠ (µm97)EM

Hg3.2: (µa97)SU ≠ (µa97)EM

Hg3.3: (µc97)SU ≠ (µc97)EM

Hg3.4: (µh97)SU ≠ (µh97)EM

3.2 Second Research Question

2) Over the five-year period of study, what was the dominant culture type (market,

adhocracy, clan, or hierarchy) of each subclass as divided by the three attributes of

age, occupational discipline, and supervisory responsibility?

To investigate the four different culture types in comparison with one another,

hypotheses were developed to examine the dominant culture type within each of the

subclasses of the three attributes.  As per the senior management initiatives to move the

organization to become more performance-driven, results-oriented and competitive, the

hypotheses predicted that the market culture type would be the dominant culture type

within all subclasses at a statistically significant level.
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Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the Second Research Question was included

in the Appendix C Research Hypotheses.

Hj1: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hj1.1: (µm97)35younger > (µa97)35younger

Hj1.2: (µm97)35younger > (µc97)35younger

Hj1.3: (µm97)35younger > (µh97)35younger

Hj2: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hj2.1: (µm97)36-50 > (µa97)36-50

Hj2.2: (µm97)36-50 > (µc97)36-50

Hj2.3: (µm97)36-50  > (µh97)36-50

Hj3: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hj3.1: (µm97)51older > (µa97)51older

Hj3.2: (µm97)51older > (µc97)51older

Hj3.3: (µm97)51older > (µh97)51older

3.3 Third Research Question

3) Over the five-year period of study, were there subclasses that were more

performance-driven, results-oriented and competitive (market culture type)?

To further investigate the subclasses' subcultures, hypotheses were developed to

further examine the market culture type mean values within each attribute.  Studies on

age groups theorized that the older age groups were less willing to adapt or change.  As

such, the six hypotheses (Hs1.1 to Hs3.2) predicted that the subclass 35 years or younger

would have the largest market culture type mean value in comparison to the older
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subclasses.  This was based on the theory from studies from the Chapter 2 Literature

Review that the younger subclass would be more willing to adapt to the GSFC

management initiatives to become more market culture type oriented.

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the Third Research Question was included in

the Appendix C Research Hypotheses.

Hs1.1: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs1.1: (µm97)35younger > (µm97)36-50

Hs1.2: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs1.2: (µm97)35younger > (µm97)51older

The next set of hypotheses (Ht1.1 to Ht3.2) referred back to the literature review

research on the attribute of occupational discipline subcultures, specifically on scientists

and engineers.  In this case, research had shown that scientists were typically in the

outsider group and were less likely to align to mainstream culture, while engineers tended

to be more practical and stayed more aligned with the mainstream culture.  As such,

hypotheses were developed that predicted the Engineer subclass would have the largest

market culture mean value.  In most cases at GSFC, the Professional Administrative

subclass members worked in a supporting role with either scientists or engineers.  It was

hypothesized that the Professional Administrative subclass members that worked with

engineers would tend to side culturally with the engineers and the ones that worked with

scientists would tend to side culturally with the scientists, but as a subclass would still

maintain a different subculture from the Engineers and Scientists subclasses.



48

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the Third Research Question was included in

the Appendix C Research Hypotheses.

Ht1.1: In 1997, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Scientist.

Ht1.1: (µm97)E > (µm97)S

Ht1.2: In 1997, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Professional Administrative.

Ht1.2: (µm97)E > (µm97)PA

The next set of hypotheses was based on the theory that supervisors would have a

greater tendency to follow the organizational goals of the GSFC senior management

initiatives to become a more performance-driven, results-oriented and competitive

culture.  As per findings from literature review, managers were found to be more willing

to embrace the organizational goals.  As such, the six hypotheses (Hu1.1 to Hu3.2) predicted

that the subclass Supervisor would have the largest market culture type mean value in

comparison to the Group Leader and Employee subclasses.  In addition, the group leaders

would also embrace the goals of the initiatives, but would have a lower market culture

type mean than the supervisors as the message from the initiatives became more diffused

as they flowed from the senior management.  The Employee subclass (not a Supervisor or

Group Leader) was hypothesized a lower market culture type mean value as they had the

least direct contact with senior management and the initiatives became even more diffuse

as they flowed down to the worker level.

Representative samples of research hypotheses were provided in this section.  A

complete list of the research hypotheses for the Third Research Question was included in

the Appendix C Research Hypotheses.
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Hu1.1: In 1997, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Group Leader.

Hu1.1: (µm97)SU > (µm97)GL

Hu1.2: In 1997, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Employee.

Hu1.2: (µm97)SU > (µm97)EM

3.4 Summary of Research Hypotheses

This chapter served the purpose of defining research hypotheses that supported

the three research questions.  Hypotheses were based on findings that were presented in

the Literature Review.  The first set of hypotheses predicted significant differences

among the subclasses organizational cultures based on the three attributes of age,

occupational discipline, and supervisory responsibility.  The second set of hypotheses

predicted that the market culture type would be the dominant culture type of each of the

subclasses.  The third set of hypotheses predicted that certain subclasses would be more

market culture type dominant than others.  The next chapter explains the methodology

that was used to quantitatively evaluate the statistical significance of each hypothesis.
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Chapter 4 - Methodology

In this case study, a secondary analysis was performed using the organizational

cultural surveys from 1997, 1999 and 2002 of the NASA Goddard Space Flight Center

(GSFC).  GSFC is one of ten NASA field centers and is located in Greenbelt, MD.  The

surveys’ targeted population was the civil service workforce from 1997 to 2002, which

ranged from 3,535 to 3,356 employees, respectively.  Secondary analysis is research

using previously collected data to perform a more in-depth or new analysis of the original

research topic.  The objective of this case study was to apply the Competing Values

Framework (CVF) methodology and data analysis to develop a new perspective of the

changes in organizational culture that GSFC experienced over this time period.

Permission has been granted from NASA GSFC executive management to use the data

from the surveys to perform a secondary analysis.

4.1 Background of the Survey Methodology

The purpose of the 1997, 1999 and 2002 Goddard Culture Survey was to provide

an assessment of how employees view Goddard and to demonstrate changes over the

time period.  “The assessment process serves the following objectives:

• Measure progress since 1997 toward achieving the Goddard Mission
• Identify areas of strength to be reinforced
• Target blocks and hindrances to achieving the Goddard Mission
• Provide a measure of employees’ perceptions of important organizational factors”

(IBM Consulting Services 2003).

These three opinion surveys focused on Goddard’s management and organization.

Areas included mission, strategy, leadership, culture, structure, systems, management

practices, work unit climate, motivation, job/skill match, individual needs, and

performance.  The surveys identified areas of strengths and areas that should be improved
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or modified.  Although not intended to provide solutions, the data from these surveys

were meant to potentially aid with improving Goddard’s organizational performance (W.

Warner Burke Associates 1998 and IBM Consulting Services 2003).

4.1.1 Development and Conduct of the Culture Survey

The three surveys were sent to all civil servant GSFC employees.  The employee

had the option of using the paper version or the online version.  All survey questionnaires

were self-administered.  The rating scale for survey questions was based on a five-point

Likert scale, ranging from 1 as “to a very small extent” to 5 as “to a very great extent.”

In addition, the participant had the option to select “Don’t Know” for each question.

Confidentiality of individual responses was assured in all three surveys.  All data for the

1997 and 1999 surveys were compiled and recorded by W. Warner Burke Associates,

while the data for the 2002 survey were compiled and recorded by IBM Consulting

Services.  All three surveys used the Burke-Litwin Model (Burke and Litwin 1992).  W.

Warner Burke had a history of working for NASA in the late 1980s and early 1990s.  His

previous work provided the basis for the implementation of the surveys used in this

study.

A team from Goddard and the W. Warner Burke Associates (WWBA) developed

the 1997 survey.  The survey gathered input from different levels of Goddard’s

organization and the team worked toward a clear and unambiguous survey.  The 1997

survey had 150 questions.

Input from GSFC employees from different levels was used to modify the 1997

survey to develop the 1999 survey.  The number of questions was reduced from 150 to

129 questions.  Of the 129 questions, 93 were the same questions from the 1997 survey.
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An additional 36 questions were added as a result of input from GSFC employees while

other questions were deleted (W. Warner Burke Associates 2000).

Similar to the 1999 survey, the 2002 survey was formed as a result from

modifications to the 1999 survey.  The modifications included the addition of 35 new

questions, removal of less relevant questions, and revised wording on seven of the

questions for total number of 149 questions.  A common set of 89 questions used in all

three surveys provided a high level of continuity among the surveys (IBM Consulting

Services, 2003).

Several attributes were collected as part of all three surveys to gain profiles of the

GSFC employee.  These data included gender, age group, race/ethnicity, strategic

enterprise, number of years worked at Goddard, occupational code (occupational

discipline), duty station, matrix organizational structure, directorate, medical or disabling

condition, grade level, supervisory responsibility, time spent for external product users

(time supporting other non-NASA work such as the National Oceanographic and

Atmospheric Administration), time spent for internal product users. Although most of the

collected attributes were decomposed into the same subclasses for all three surveys, there

was a difference in the age group scales that were used in 1999 survey.  The survey

timelines and participant response rates are shown in Table 4-1.

Table 4-1: Survey Timelines and Participant Data

Year Collection Period # of
Responses

# of
Participants

Response
Rate

1997 Aug. 1997 to Oct. 1997 1,623 3,535 46%
1999 Dec. 1999 to Jan. 2000 1,625 3,366 48%
2002 Nov. 2002 to Jan. 2003 1,305 3,356 39%

(IBM Consulting Services 2002)
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No data was taken to observe any time dependence of the respondents (i.e. week-

to-week) changes during the collection periods of the three surveys.  Thus, no wave

analysis response bias was performed.

4.1.2 The Validity of Burke-Litwin Model Surveys

The three surveys were based on the Burke-Litwin Model (Burke and Litwin

1992).  IBM Consulting Services (2003) stated the following regarding the validity and

reliability of the 2002 GSFC Culture Survey:

“A survey is valid when it reliably and accurately measures what it is supposed to
measure.  Many factors contribute to the validity of a survey, including the clarity of the
survey questions, the degree to which survey question and categories match the
theoretical constructs or models they are believed to represent, the degree to which
survey respondents interpret a question as it was intended, and the degree to which
observed responses are biased by things like timing or manner in which the survey was
administered” (IBM Consulting Services 2003).

“All three Goddard Culture Surveys were developed based on a conceptual model
supported by empirical evidence (Burke and Litwin 1992). For more than a decade,
survey questions like the ones asked at Goddard have been used and validated with may
different organizations (Burke and Jackson 1991)” IBM Consulting Services (2003).

The validity of the three survey results was strong.  The surveys were pilot tested

to address any ubiquities with the survey questions.  The survey response rates ranged

from 39 to 48 percent, which are considered better than acceptable.  In all three surveys,

the demographic survey respondents were proportionate to the overall Goddard

population demographics (W. Warner Burke Associates Inc. 2000 and IBM Consulting

Services 2003).

In summary, the information on the survey methodology refers the GSFC culture

surveys that were developed and administered by GSFC employees and hired consultants.



54

The consultants were W. Warner Burke Associates, Inc. for the 1997 and 1999 surveys,

and IBM Business Consulting Services for the 2002 survey.  All three surveys used the

Burke-Litwin Model (1992) and had 89 questions in common.  Response rates were

acceptable and the validity of the surveys was supported.

4.2 Research Data

This case study examined the chronological relationship of senior management

initiatives as the independent variables and the changes in organizational culture, the

dependent variable, at three points in time, over a period of five-years.  The GSFC senior

management initiatives had the objective of transforming GSFC into a more

performance-driven, results-oriented and competitive organization.  Details of these

initiatives can be found in the Chapter 1 Introduction and Appendix B GSFC Timeline.

Three participant attributes (age, occupational discipline, and supervisory responsibility)

were used to divide the participant population.  These attributes were used to divide the

GSFC civil servant workforce based on age, occupational discipline, and supervisory

responsibility.  Then, each of the three attributes was then decomposed into three

subclasses as per Table 4-2 to yield a total of nine subclasses.  The organizational culture

was measured via the Competing Values Framework (CVF) (Cameron and Quinn 1999).

The CVF quantitatively evaluated organizational culture by quantitatively measuring four

different organizational culture types (clan, adhocracy, market, and hierarchy).
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Table 4-2: The Three Different Attributes and Their Subclasses

Age
35 years or younger
36 to 50 years
51 years or older

Occupational Discipline
Engineering Position (Engineer)
Scientific Position (Scientist)
Professional Administrative

Supervisory Responsibility
I supervise employees (Supervisor)
I am a formal organizational team or
group leader (Group Leader)

I am NOT a supervisor, team or group
leader (Employee)

4.3 Instrumentation

The instrument that was used in this study was the Competing Values Framework

(CVF), Organizational Culture Assessment Instrument (OCAI) developed by Quinn and

Spreitzer (1991).  This quantitative instrument used Likert scales to determine

independent measures of the each of the four organizational culture types (clan,

adhocracy, market, and hierarchy).  The market culture type is of particular interest to

this study.  The characteristics of the market culture type matched the desired

characteristics of many initiatives from the White House, Congress, NASA HQ, and

GSFC senior management of becoming more performance-driven, results-oriented, and

competitive.  As such, a more detailed focus was placed on the changes of the market

culture type.
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All data from the three surveys were collected via the Burke-Litwin Model (Burke and

Litwin 1992) instrument.  The questionnaire instrument was broken into 12 categories.

These 12 categories represent the instrument developers’ most important organizational

domains.  Within these categories were 89 common questions that were used in all three

surveys.  The 89 questions were mapped to the CVF by the applicability and relevance to

the 16 CVF indicator variables or core values (Quinn and Spreitzer 1991) of the four

organizational culture types (clan, adhocracy, market, and hierarchy).  In many cases, the

questions were not applicable to the core values.  In this research, a total of 24 questions

(six per culture type) were mapped to the CVF core values.  See Table 4-3 for the CVF

core values.  The 24 mapped questions can be found in Appendix D Mapped Questions.

The methodology to select the 24 mapped questions was as follows:

1. Reviewed all 89 common questions for applicability to the Core values.

2. Mapped 12 questions to the Market culture core values, mapped 10 questions to

the Hierarchy core values, mapped 10 questions to the Clan core values, and only

mapped six questions to the Adhocracy core values.

3. In order to perform a balanced statistical analysis on each of the four culture

types, six questions per culture type (a total of 24 questions) were selected.  An

effort was made to establish a sense of homogeneity among the four culture types

in reducing the available questions the final six per culture type.

Furthermore, in selecting the six Market culture type questions from the

applicable 12 questions, a sensitivity analysis of examining different sets of mapped

questions was performed.  No significant differences were found in calculating the mean

culture type values.
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In addition, subject matter experts reviewed the process and selection of the

question mapping to the CVF core values.  The five-point Likert rating scale (See Table

4-4) from the Burke-Litwin surveys was the same scale used with the CVF.  Once the

applicable questions were mapped to the appropriate CVF core values, the responses

were statistically analyzed with the SPSS 13.0 software package.  Microsoft Excel was

used to make some of the tables and graphs.
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Table 4-3: The Four CVF Culture Types and their Associated Core Values

Culture Type CVF Core Values
Clan Trust

Respect for People
Honest Communication
Cohesive Relationship

Adhocracy Innovation and Change
New Ideas
Visionary Thinking
Trying New Concepts

Market Producing Results
Getting the Job Done
Goal Attainment
Outcome Excellence

Hierarchy Order
Stability and Continuity
Analysis and Control
Predictable Outcomes

Table 4-4: Likert Survey Scale

5 Point Scale Likert Scale
5 To a Very Great Extent
4 To a Great Extent
3 To Some Extent
2 To a Small Extent
1 To a Very Small Extent
DK Don’t Know

4.4 Analysis Methodology

The dependent variable of organizational culture was evaluated on the basis of the

assumed independent variable to investigate the research questions and test the

hypotheses.  In evaluating the differences in the response data of the dependent variables,

tests of statistical significance were performed.  This addressed the probability of any
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differences occurring by chance.  The t-test or the analysis of variance (ANOVA) was

used to evaluate any significant differences among two or more mean values.

This study evaluated the acceptability of the research hypotheses by testing for the

rejection of the null hypothesis.  Williams and Monge (2001) defined the null hypothesis

as “a statement that statistical differences or relationships have occurred for no reason

other than laws of chance operating in an unrestricted manner” (Williams and Monge

2001) and the research hypothesis as “a statement expressing differences or relationships

among phenomena, the acceptance or non-acceptance of which was based on resolving a

logical alternative with the null hypotheses” (Williams and Monge 2001).  The null

hypothesis was based on a probability level that the results could have occurred by

chance.  The probability level criterion that was used to reject the null hypothesis (and

accept the research hypothesis) was less than 5 percent (p < 0.05).  Directional

hypotheses were analyzed with a one-tailed test, while non-directional hypotheses were

tested with a two-tailed test.

Research Methodology Steps:
1. Examine each of the 89 common survey questions from the three surveys
2. Determine the applicability of the each question to the CVF core values
3. Map applicable questions to one of the four culture types (clan, adhocracy,

market, and hierarchy) via the CVF core values.
4. Examine and balance the number of applicable questions with respect to the four

CVF culture types (six question per culture type)
5. Group response data to the mapped culture type
6. Perform data analysis with the SPSS software on the responses to the mapped

questions
7. Examine reliability of the culture type data
8. Evaluate the data distribution for normal distribution kurtosis and skewness
9. Evaluate the organizational CVF culture types from the responses of the three

surveys categorized by attributes and subclasses by calculating the mean and
standard deviation of responses

10. Apply additional statistical techniques to test the research questions and
hypotheses via t-tests, and analysis of differences (ANOVA) methods

11. Discuss results and state conclusions
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4.5 Kurtosis and Skewness

In order to apply the statistical methods to the survey data, two measures of the

distribution were calculated.  These measures evaluated aspects of the data in terms of a

normal distribution.  “Kurtosis is a measure of the ‘peakness’ of the ‘flatness of a

distribution. A kurtosis value of near zero indicates a shape close to normal.  A negative

value for the kurtosis indicates a distribution more peaked than normal.  A positive

kurtosis indicates a shape flatter than normal” (George and Mallory 2001).  A kurtosis

value between ±2.0 is considered acceptable.  “Skewness measures to what extent a

distribution of values deviates from symmetry around the mean.  A value of zero

represents a symmetric or evenly balanced distribution.  A positive skewness indicates a

greater number of smaller values.  A negative skewness indicates a greater number of

larger values” (George and Mallory 2001).  A skewness value between ±2.0 is considered

acceptable. Both measures were applied to the survey data to validate the use of the

statistical analysis methods.

4.6 Reliability and Validity

Reliability of the CVF can be defined by the extent in which the instrument

measures the organizational culture types on a consistent and repeatable basis (Cameron

and Quinn 1999).  The CVF has been used and tested for reliability in several studies

(Yeung, Brockbank, and Ulrich 1991, Quinn and Spreitzer 1991, Zammuto and

Krakower 1991, Peterson, et al. 1991).  Cameron and Quinn (1999) reference these CVF

studies as past successful applications of the Cronbach alpha coefficient reliability test

than state “… in every case that we know of the reliability of these culture types has

shown patterns consistent with those reported above.  In other words, sufficient evidence
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has been produced regarding the reliability of the CVF to create confidence that it

matches or exceeds the reliability of the most commonly used instruments in the social

and organizational sciences” (Cameron and Quinn 1999).

Additional, more recent studies by Berrio (2003), Pierce (2004) and Roman

(2004) showed good reliability of the CVF using the reliability coefficient analysis.

Table 4.5 presents alpha coefficients of six research studies that used the CVF.  The alpha

coefficient is a test to measure internal consistency within a set of data.  Its value ranges

from zero to one, and as it value gets closer to one, the greater the internal consistency.

Although there are no set criteria on the alpha coefficient, a rule of thumb for most cases

finds that any value above 0.70 as acceptable (George and Mallery 2001).  In conclusion,

past research has supported that the CVF to be a reliable instrument to measure

organizational culture types.  In order to examine to the data reliability of this study, the

alpha coefficient analysis was applied to the culture types being assessed by the CVF.

Table 4-5: Reliability analysis results from previous research studies

Culture
Type

Quinn
and
Spreitzer

Yeung,
et.al.

Zammuto
and
Krakower

Berrio Pierce Roman

Clan .74 .79 .82 .80 .77 .90
Adhocracy .79 .80 .83 .75 .68 .91
Market .71 .77 .78 .90 .74 .82
Hierarchy .73 .76 .67 .62 .69 .63

Validity refers to “the extent to which any measuring instrument measures what it

is intended to measure” (Carmines and Zeller 1979).  Cameron and Quinn (1999)

reference studies (Cameron and Freeman 1991, Quinn and Spreitzer 1991, Campbell and

Fisk 1959, Zammuto and Krakower 1991) that assist in showing that the OCAI was valid



62

in measuring the four types of organizational culture.  Furthermore, Cameron and Quinn

(1999) go on and stated, “Additional studies have also examined the validity of the

OCAI, but as was the case with reliability tests, we know of no study where contradictory

disconfirmatory evidence has been produced.  In other words, the empirical evidence

suggests that the CVF/OCAI measures what it claims to measure, namely, key

dimensions of organizational culture that produce a significant impact on organizational

and individual behavior.”  In a study done by Howard (1998), the CVF was shown to be

valid as a structure of organizational culture values.  Howard sampled 10 U.S.

organizations and stated “the competing values perspective provides a valid metric for

understanding organizational cultures, comparing organizational cultures, and evaluating

organizational cultures relative to other variables” (Howard 2003).  Paparone (2003) used

the CVF/OCAI in a research case study examining organizational subcultures and

concluded “the OCAI can be an effective tool to diagnose organizational subcultures”

(Paparone 2003).  Pierce (2004), in study of the U.S. Army culture, also found the

CVF/OCAI as a valid and reliable assessment tool of organizational culture.  In

summary, the past research has supported that the CVF was both a reliable and valid

method for measuring organizational culture type, strength and congruence.

4.7 Handling Missing Data and Don’t Know Responses

Missing data and “don’t know” responses occur in nearly all surveys.  This study

is no exception.  Babbie (1990) addressed handling missing survey data or don’t know

responses with several methods and stated “The choice of a particular method for

handling missing data depends so much on the research situation that it would be

impossible to suggest a single best method or to rank-order the methods described”
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(Babbie 1990).  On initial examination of the data, the method of excluding the missing

data and don’t know responses may be the best method.  This is due to the relatively few

number of non-respondents and don’t know respondents.  In addition, there were surveys

that appeared to been started, but not completed beyond the first set of questions.  For this

study, there should be sufficient data for analysis and the possibility of bias should be

minimal.  A comparative analysis was done to examine the results with and without the

excluded responses.  The SPSS analysis program was capable of performing procedures

that addressed missing values.  The program can delete subjects’ data either listwise, “if

one or more missing value(s) exist for a subject, all data for that subject are removed

before any analysis” (George and Mallery 2001) or pairwise, in which subjects are used

and the specific data that are missing are removed from the analyses.  In other words,

pairwise deletion allows for the use of all the available data on a subject and ignores data

that is missing.  In this research, analysis was performed using the listwise method.

4.8 Role of Researcher

The researcher is currently an employee of GSFC, and has been since 1990.  In

efforts to avoid any potential bias, the researcher was not involved in any aspect of the

development, implementation, or initial data analysis of the three surveys.  The

researcher obtained the raw data for the three surveys from GSFC’s senior management

on the basis of performing this case study.
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Chapter 5 - Data Analysis and Results

This chapter presents the results from the data analysis that was performed to

address the research questions and hypotheses.  It also showed that the data was

statistically acceptable by the presenting the reliability, kurtosis, and skewness of the data

to assess the distribution of the data.

Each research question and their accompanying research hypotheses were listed.

The statistical analyses were provided to quantitatively test each hypothesis.

5.1 Background of the Survey Methodology

As presented in the introduction and the methodology chapters, the original

purpose of the 1997, 1999 and 2002 Goddard Culture Survey was to provide an

assessment of how employees view Goddard and to demonstrate changes over the time

period.  These three opinion surveys focused on Goddard’s management and

organization.  The surveys were pilot tested to address any ambiguities with the survey

questions.  Furthermore, the survey response rates ranged from 39 to 48 percent, which

were considered better than acceptable.  In all three surveys, the demographic survey

respondents were proportionate to the overall Goddard population demographics (W.

Warner Burke Associates Inc. 1997, 2000 and IBM Consulting Services 2003).

The purpose of this secondary analysis quantitative case study was to determine

the relationship of the GSFC senior management initiatives and culture within the GSFC

civil servants.  The culture was examined by the three attributes of age, occupational

discipline and supervisory responsibility.  This research examined changes over a five-

year period and if subcultures based on the three attributes may have played a role in any
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changes.  By applying the CVF, this research attempted to gain a new perspective on the

culture changes of the organization.

5.2 Analysis Methodology

Research Methodology Steps:
1.  Examine each of the 89 common survey questions from the three surveys.
2.  Determine the applicability of the each question to the CVF core values.
3.  Map applicable questions to one of the four culture types (clan, adhocracy,

market, and hierarchy) via the CVF core values.
4.  Examine and balance the number of applicable questions with respect to the four

CVF culture types (six questions per culture type).
5.  Group response data to the mapped culture type.
6.  Perform data analysis with the SPSS software on the responses to the mapped

questions.
7.  Examine reliability of the culture type data.
8.  Evaluate the data distribution for normal distribution kurtosis and skewness.
9.  Evaluate the organizational CVF culture types from the responses of the three

surveys categorized by attributes and subclasses by calculating the mean and
standard deviation of responses.

10. Apply additional statistical techniques to test the research questions and
hypotheses via t-tests and analysis of differences (ANOVA) methods.

11. Discuss results and state conclusions.

Steps one through five were completed and shown in earlier chapters.  The

process in which the mapped questions were selected was given in Chapter Four.  Steps

six through ten are presented in this chapter.  Step 11 is presented in Chapter Six.

5.3 Reliability of Culture Type Data

The reliability of the four culture types was evaluated using the SPSS 13.0

software package.  Each set of six questions per culture type was analyzed.

Table 5-1: Reliability of the Culture Type Data

Market Adhocracy Clan Hierarchy
Cronbach Alpha Coefficient 0.752 0.768 0.767 0.693
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In three of the four measurements, the reliability of the culture type data was

found to be acceptable with values above 0.7 as the acceptance criteria.  The one case that

did not meet the criteria was the hierarchy culture type, and was considered acceptable

due to the small deviation from the acceptance criteria.  Hence, the reliability of the

culture type data was considered acceptable.

5.4 First Research Question, Hypotheses, and Results

1) Over the five-year period of study, were there significant differences among the

subclass organizational cultures based on the three attributes of age, occupational

discipline, and supervisory responsibility?

The primary question was directly addressed by quantitatively measuring the four

culture types (market, adhocracy, clan, and hierarchy) of the three points in time over the

five-year period.  The analyses showed results that were calculated to test the hypotheses.

To test the hypotheses, an ANOVA test with the post hoc multiple comparisons option

was applied using the SPSS 13.0 software.  In using the post hoc multiple comparisons

option, the least significant difference method or applying a series of t tests was used on

each pair of the subclass culture type mean values to determine statistical significance.

These sets of hypotheses (Ha1.1 to Hi3.4) investigated the existence of subcultures based on

the subclasses of the attributes of age, occupational discipline, and supervisory

responsibility.  In all cases, the hypotheses predicted the existence of subcultures based

on the findings from Chapter 2 Literature Review.

The Appendix E Data/Results shows the kurtosis and skewness of the survey data.

In all but one case, the kurtosis and skewness measurements were considered acceptable

with values between ±2.0 as the acceptance criteria.  The one case outside of the criteria



67

was a kurtosis measurement at 2.032, and was considered acceptable due to the small

deviation from the acceptance criteria.  Therefore, the kurtosis and skewness of the

survey data were evaluated as acceptable.  This validated the application of statistical

techniques such as the t-test and ANOVA methods.

In order to make this research document more intelligible, only representative

data samples and key results are given in this chapter.  The complete set of data and

results are given in Appendix E Data/Results.
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5.4.1 Age Attribute Culture Results

Table 5-2: 1997 Survey Data for the Attribute of Age

Figure 5-1: 1997 Graph for the Attribute of Age

age  Market Adhocracy Clan Hierarchy
Mean 3.5845 3.2872 3.2262 3.2743
N 293 294 289 290
Std. Deviation 0.64792 0.66229 0.70997 0.64080
Kurtosis 1.432 0.945 0.819 1.426
Skewness -0.800 -0.532 -0.767 -0.607
Mean 3.6558 3.3504 3.3206 3.2758
N 592 592 591 590
Std. Deviation 0.64141 0.67769 0.71905 0.62818
Kurtosis 0.697 0.309 -0.022 0.577
Skewness -0.602 -0.518 -0.425 -0.487
Mean 3.7479 3.4936 3.4371 3.4076
N 326 326 326 324
Std. Deviation 0.60287 0.65642 0.74861 0.63108
Kurtosis 2.032 0.344 0.463 0.418
Skewness -0.615 -0.220 -0.567 -0.211
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The attribute of age was examined for the three points in time over a five-year

period.  In 1997, the results indicated that there were significantly different subcultures

among two of the three age subclasses.  The age subclasses 35 years or younger and

51and older showed significantly different subcultures in all four culture types.  In

addition, the age subclasses 36 to 50 years and 51 years and older showed significantly

different subcultures in all four culture types.  Hence, in 1997, the age subclass of 51

years and older showed a significantly different subculture than the other two age

subclasses.  Conversely, the resulted showed no significantly different culture type values

between the 35 years or younger and the 36 to 50 years subclasses.  For this attribute in

1997, eight of the 12 hypotheses supported.

In 1999, the age subclasses showed only one significantly difference in

subcultures.  This occurred between the 36 to 50 years and 51 years and older subclasses.

Hence, the 35 years or younger subclass was analyzed to not have any significant

different subculture with either the other two subclasses.  For this attribute in 1999, only

four of the 12 hypotheses were supported.

In 2002, the significantly different subcultures between the 36 to 50 years and 51

years and older subclasses continued to exist.  In addition, there were significant

differences in two of the four culture types between the 35 years or younger and the 36 to

50 years subclasses that did not exist in 1999.  For this attribute in 2002 survey, six of the

12 hypotheses were supported.

Key finding from the age attribute were as follows:
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In all three surveys, the differences between the culture type mean values of the

age subclass 36 to 50 years and subclass 51 years and older were found to be statistically

significant in all four culture types.

In 1997, the differences between the culture type mean values of the age subclass

35 years or younger and subclass 51 years and older were found to be statistically

significant in all four culture types.

By 1999 and 2002, the differences between the culture type mean values of the

age subclass 35 years or younger and subclass 51 years and older were found not to be

statistically significant in all four culture types.

5.4.2 Occupational Discipline Attribute Results

The attribute of occupational discipline was examined for the three points in time

over a five-year period.  In 1997, the results indicated that there were predominantly

significant different subcultures among all three subclasses.  The subclasses Engineer and

Scientist showed significantly different subcultures in all four culture types.  In the

analyses between the Scientist and Professional Administrative subclasses, three of the

four cultures types showed significant differences.  The same occurred between the

Engineer and Professional Administrative subclasses.  For this attribute in 1997, ten of

the 12 hypotheses were supported.

The results in 1999 were found to be similar those found in 1997.  Each subclass

showed to have at least three of the four culture types to be significantly different in

comparison to the other subclasses.  In this case, the subclasses Engineer and

Professional Administrative showed significantly different subcultures in all four culture

types.  In the analyses between the Scientist and Professional Administrative subclasses,
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three of the four cultures types showed significant differences.  The same occurred

between the Engineer and Scientist subclasses.  For this attribute in 1999, ten of the 12

hypotheses were supported.

In 2002, there was a change from the results that were found in 1997 and 1999.

The findings showed that there was only one, adhocracy, of the four culture types that

showed significant difference between the subclasses Engineer and Scientist. A

significant statistical difference in the cultural type hierarchy was found between the

subclasses Scientist and Professional Administrative.  Hence, the subcultures based on

occupational discipline appeared become less apparent from 1999 to 2002.  For this

attribute in 2002, only five of the 12 hypotheses were supported.

Key findings from the occupational discipline attribute were as follows:

In 1997 and 1999, the differences between the culture type mean values of the

occupational discipline subclass Engineer and subclass Scientist were found to be

statistically significant in four and three culture types, respectively.

By 2002, the differences between the culture type mean values of the

occupational discipline subclass Engineer and subclass Scientist were found not to be

statistically significant in three of the four culture types.

5.4.3 Supervisory Responsibility Attribute Results

The attribute of supervisory responsibility was examined for the three points in

time over a five-year period.  In 1997, the results indicated that there were predominantly

significant different subcultures only between the Supervisor and Employee.  The

subclasses Supervisor and Employee showed significantly different subcultures in three

of the four culture types.  In the analyses between the Supervisor and Group Leader
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subclasses, only one of the four cultures types showed significant differences.  The same

occurred between the Group Leader and Employee subclasses.  In both comparisons, the

one culture type that showed significant differences was the Clan culture type.  For this

attribute in 1997, only five of the 12 hypotheses were supported.

In 1999, there was a substantial change from the results that were found in 1997.

The findings showed that all four culture types had significant differences between the

subclasses Supervisor and Group Leader.  The same was found between the subclasses

Supervisor and Employee.  Conversely, there were no significant differences between the

subclasses Group Leader and Employee.  For this attribute, eight of the 12 hypotheses

were supported.

The results in 2002 were found to be the same as those found in 1999.  The

findings showed that all four culture types had significant differences between the

subclasses Supervisor and Group Leader.  The same was found between the subclasses

Supervisor and Employee.  Conversely, there were no significant differences between the

subclasses Group Leader and Employee.  For this attribute in 2002, eight of the 12

hypotheses were supported.

Thus, over the period from 1997 to 1999 the subcultures based on the attribute of

supervisory responsibility showed increased statistical significant differences between the

subclasses Supervisor and Group Leader.  It also found that the Supervisor and Employee

subclasses had consistent significant culture differences from 1997 to 2002.  On the other

hand, the Group Leader and Employee subclasses were found to have almost no

significant difference in culture over the same time period.

Key findings for the supervisory responsibilities attribute were the following:
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In 1997, the differences between the culture type mean values of the supervisory

responsibility subclass Supervisor and subclass Group Leader were found not to be

statistically significant in three of the four culture types.

By 1999 and 2002, the differences between the culture type mean values of the

supervisory responsibility subclass Supervisor and subclass Group Leader were found to

be statistically significant in all four culture types.

In all three surveys, the differences between the culture type mean values of the

supervisory responsibility subclass Supervisor and subclass Employee were found to be

statistically significant in either three or four culture types.

5.5 Second Research Question, Hypotheses, and Results

2) Over the five-year period of study, what was the dominant culture type (market,

adhocracy, clan, or hierarchy) of each subclass as divided by the three attributes of

age, occupational discipline, and supervisory responsibility?

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.  In summary, the

findings for the second research question and accompanying hypotheses showed that all

hypotheses were supported on a statistically significant level.  For all cases, the market

culture type was found to be the dominant culture type over the other three culture types.

The key findings for research question 2 were the following:

In all three surveys, the measured market culture type mean values were found to

be statistically significantly greater than the other three culture type mean values in all

subclasses.
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5.6 Third Research Question, Hypotheses, and Results

3) Over the five-year period of study, were there subclasses that were more

performance-driven, results-oriented and competitive (market culture type)?

This question investigated the changes and trends of the subclasses’ culture based

on survey year and each of the three attributes.  It also served the purpose of a more

focused investigation of the change toward a more market culture type.

5.6.1 Differences Based on the Attribute of Age

Results showed the hypotheses were not supported.  Additional analyses revealed

that in 1997, the subclass 51 years and older had a significantly larger market culture

mean value than both subclasses 35 years or younger and the 36 to 50 years.

5.6.2 Differences Based on the Attribute of Occupational Discipline

Results showed the hypotheses were not supported.  Additional analyses revealed

that in 1997, the Scientist subclass had a significantly larger market culture mean value

than both subclasses Engineer and Professional Administrative.

5.6.3 Differences Based on the Attribute of Supervisory Responsibility

Results showed that all hypotheses were supported.  The subclass Supervisor had

significantly higher market culture mean values than the subclasses Group Leader and

Employee for all three survey years.

The key findings for research question 3 were the following:

In all three surveys, there was evidence to support the research hypotheses that the

Supervisor subclass had a statistically significantly greater market culture type mean

value than the Group Leader and Employee subclasses.
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5.7 Summary of Results

The results from the statistical analyses were used to show the acceptability of the

research hypotheses.  With regard to the hypotheses based on the first research question,

the findings were mixed.  Of the 108 hypotheses based on the first research question, 64

hypotheses were accepted.  On the other hand, the second research question had a total of

81 research hypotheses in which all 81 were accepted.  Finally, the third research

question had a total of 18 research hypotheses in which only six were accepted.  In total,

there were 207 research hypotheses that resulted in 151 as statistically acceptable.  The

next chapter, Chapter 6 Conclusions, examined the implications and conclusions that can

be drawn from these results.
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Chapter 6 - Conclusions

The purpose of this quantitative case study was to examine and understand the

relationship of GSFC senior management initiatives and GSFC civil servant culture

changes at three different points in time: 1997, 1999, and 2002.  This purpose was

accomplished by determining the organizational culture within the GSFC civil servants,

as examined by the three attributes of age, occupational discipline, and supervisory

responsibility.  This chapter, Chapter 6, presents the implications of the results and forms

conclusions based on these results.  It also provides recommendations for senior

management action and future research.  Figure 6-1 shows an approach for organization

culture change (Cameron and Quinn 1999).

Figure 6-1 Approach for Organizational Culture Change

Competing Values Framework
Mapping and Balancing Questions

Mean and Standard Deviation
t-Test and ANOVA

Key Findings
Age Subclass Differences

Supervisory Responsibility Differences 

Diagnosing

Interpreting

Recommendations for Action
Two Way Communication

Mentoring Program
Reward Criteria

Lateral Career Opportunities

Implementing
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6.1 First Research Question

1) Over the five-year period of study, were there significant differences among the

subclass organizational cultures based on the three attributes of age, occupational

discipline, and supervisory responsibility?

6.1.1 Attribute of Age

The attribute of age was divided into three subclasses: 35 years or younger, 36 to

50 years, and 51 years and older.  Hypotheses were created based on previous research

that can be found in Chapter 2, Literature Review.  Each of the three subclasses was

analyzed and compared to one another to examine the existence of subcultures. In

examining this attribute, 18 of 36 hypotheses were found to be statistically valid.  The

predicted existence of subcultures based on the attribute of age was only partially

validated.

The comparison between the 35 years or younger and the 51 years and older

subclasses showed a reduction of statistically significant difference of the subclass

cultures from 1997 to 2002.  In 1997, results showed significant differences in all four

culture types between the two subclasses.  While in 1999 and 2002, there were no

statistically significant differences in any of the four culture types.  The two age

subclasses' cultures had become a statistically indistinguishable group over the five-year

period of study.  Furthermore, the 35 years or younger subclass increased its culture type

values.  These results indicated that the 35 years or younger subclass had become a

stronger culture across the four culture types over the period of study.  Senior

management could use these data to conclude that the 35 years or younger subclass was
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more able to change.  This conclusion was in agreement with previous research (Pond

and Geyer 1987, Murphy 2000, Pearson et. al. 2002).

Other findings indicated over the five-year period of study that the 36 to 50 years

subclass had a significantly different culture from the 51 years and older subclass.  In

each of the three surveys, all four culture types were not only significantly different, but

also the 36 to 50 years subclass culture type values were significantly lower than those of

the 51 years and older subclass.  The lower culture type values in the 36 to 50 years

subclass indicated a weaker culture, which in turn, showed less support for the core

values of each of the four culture types.  In addition, the significant differences between

the two subclasses showed a broader cultural difference between the two age subclasses

that was sustained over the five-year period and also validated the hypotheses of the

existence of subcultures between the two subclasses.  The cultural incongruence of the

two age subclasses was a finding that should be noted by senior management.  As

presented in Chapter 1, Introduction, GSFC was implementing a center-wide initiative

called Project Goddard during the period of study.  This broad initiative was intended to

address the necessary changes to meet the goals of NASA's strategic plans.  We could

conclude that the initiative may have been a factor in sustaining the difference between

the two adjacent age subclasses into such distinguishable subcultures.  The lower culture

type values in the 36 to 50 years subclass may be attributed to the midcareer experience

as described by Hall (1996).  He described some themes as "perceived constriction of

career opportunity, organizational maturity, ambiguity and uncertainty about one's future

career role, heighten awareness of the longer-term dimensions of career effectiveness:

adaptability, increased awareness of responsibility for own career".  The combination of a
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changing organization and this midcareer experience may be driving factors in the

consistently lower culture type values of the 36 to 50 years subclass.

Research has shown that congruent cultures "are more typical of high performing

organizations than incongruent cultures" (Cameron and Quinn 1999).  In order to create a

more congruent culture by way of the age attribute, senior management could use the

findings to focus on increasing the culture type values of the 36 to 50 years subclass.

Senior management could investigate the issues that are driving the lower culture type

values in the 36 to 50 years subclass that were found from the three surveys.  This

information could then be used to implement programs that address the issues of the

midcareer experience that may have impacted the 36 to 50 years subclass.  Such

programs could include workshops and training classes that focus on midcareer topics

such as career planning to assist transitioning to senior level positions.  Other aspects

could include programs that address the uncertainty in the future of the organization.

Hall (1990) recommended the following to address the aging Baby Boomers 1) Articulate

a policy that the career in the individual's responsibility - This will give the employee

more self control and more ownership to their own decisions, 2) Encourage self

assessment to gain realistic view of the potential future opportunities, and 3) Promote

early rotational (lateral) moves to explore a wide range of available career paths.  Senior

management may want to consider the development of a formal mid-career mentoring

program.  Kram and Hall (1989) performed a study that found "mentoring might be an

antidote for career plateauing and trauma, such as that associated with competitive

environments and corporate restructuring."
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Over the five-year period of study, some individuals changed age groups.  It is

notable that the 35 and under subclass number of responses reduced from 293 in 1997, to

244 in 1999, and 158 in 2002.  These reductions in responses generally represent the

reductions in the subclass population.  These can be attributed to the flow down from the

White House and NASA HQ policies to the implementation of GSFC hiring freezes over

the period of study.  The smaller number of respondents could help account for the

subclass changes in the culture type measurements.  With less number of respondents,

each respondent statistically has a greater influence in the quantitative measurement of

the culture.

6.1.2 Attribute of Occupational Discipline

The attribute of occupational discipline was divided into three subclasses:

Engineer, Scientist, and Professional Administrative.  Hypotheses were created based on

previous research found in Chapter 2, Literature Review.  Each of the three subclasses

was analyzed and compared to one another to examine the existence of subcultures.  In

examining this attribute, 25 of 36 hypotheses were found to be statistically valid.  The

predicted existence of subcultures based on the attribute of occupational discipline was

marginally validated.

As per prior research (Schein 2004, Trice and Beyer 1993, Von Meier 1999,

Barnett 1994) highlighted in Chapter 2, Literature Review, the attribute of occupational

discipline can play a role in the existence of different subcultures.  The findings showed

that the occupational discipline subclasses of Engineer, Scientist and Professional

Administrative exhibited separate cultures in 1997 and 1999, but converged into a more

congruent culture by 2002.  In 1997 and 1999, comparisons of the three different



81

subclasses showed significantly different values in at least three of the four culture types.

On the other hand, by 2002 only the Engineer and Professional Administrative subclasses

showed significantly different subcultures.  The analyses from the Engineer and Scientist

subclasses showed only one culture type value that was significantly different. The one

culture type that was found to be statistically different was the Adhocracy culture type.

As was found in Chapter 2 Literature Review, scientists have been found to be more

innovative and creative than engineers.  The significant difference in the Adhocracy

culture type could be attributed to such documented cultures of the Scientist subclass.

The lack of significant differences in the subclass cultures showed that by 2002, much of

the cultural values of two of the three occupational discipline subclasses were found to be

statistically indistinguishable.  In 2002, the lack of statistical differences of the subclasses

invalided the hypotheses of the existence of subcultures based on the occupational

discipline subclasses.  Senior management initiatives, such as Project Goddard, could

have been a driving factor in unifying the subclass cultures.  This would point out that the

implementation of such initiatives was effective in developing a more congruent

organizational culture.  It also may have shown that a unified message was received

across the occupational discipline subclasses that were apparent in the 2002 survey

results.  In summary, senior management should realize that in 1997 the culture type

mean values of the Engineer subclass and Scientist subclass had statistically significant

differences in all four culture types.  While by 2002, there was only one culture type

mean value with a statistically significant difference (Adhocracy).
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6.1.3 Attribute of Supervisory Responsibility

The attribute of supervisory responsibility was divided into three subclasses:

Supervisor, Group Leader, and Employee.  Hypotheses were created based on previous

research found in Chapter 2, Literature Review.  Each of the three subclasses was

analyzed and compared to one another to examine the existence of subcultures.  In

examining this attribute, 21 of 36 hypotheses that predicted different subcultures for each

subclass were found to be statistically valid.

The findings based on the attribute of supervisory responsibility showed diverging

subcultures from 1997 to 1999 between the Supervisor and Group Leader subclasses.

The significantly different culture types increased from one of four in 1997 to all four in

1999.  The two subclasses continued to exhibit significantly different culture types in the

2002.  This showed a clear breakdown in cultural congruence of the management chain

flow down from the Supervisor to Group Leader subclasses.  These findings also

validated the hypotheses of the existence of subcultures.

Continued evaluation of the supervisory responsibility attribute indicated that

there were statistically significant differences between the Supervisor and Employee

subclasses.  In the three surveys, the significantly different culture type values increased

from three in 1997 to four in 1999.  These differences remained in 2002, as all four

culture types between the two subclasses remained significantly different.  This was

another clear indication that the Supervisor subclass was not cultural congruent to either

of its subordinate subclasses.  Schein (2004) referred to these cultural differences based

on supervisory responsibility as "differentiation by hierarchical level."  His belief was

that each hierarchical level would have its own culture based on the goals that each level
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must achieve.  Patti, Fok, and Hartman (2004) also found similar differences between

managers and line employees.  In their quantitative study, they concluded that managers

were more willing to support company goals.

In evaluating the Group Leader and Employee subclasses, opposite results were

found.  In the three surveys, the two subclasses showed a near congruent culture.  The

subclasses had only one significantly different culture type value in 1997 and no

statistically significant differences by 1999 and 2002.  These findings invalidated the set

of hypotheses that subcultures existed between the Group Leader and Employee

subclasses.

The results indicated a clear distinction of the Supervisor subclass culture.  This

was an important finding as the role of the Supervisor subclass in implementing culture

change is critical (Schein 2004, Burke 2002).  Over the five-year period study, the

Supervisor subclass was consistently culturally different from the other two subordinate

subclasses.  Additional analyses showed the Supervisor subclass had significantly greater

culture type values than the other two subclasses.  It can be concluded that the supervisor

subclass had a different and stronger culture in relationship to the other two subclasses.

The stronger culture indicated that the Supervisor subclass embraced the core values of

all four culture types at a higher level.  This could be viewed that the Supervisor subclass

was not fully cognizant of their organization.  Trice and Beyer (1993) believed that

supervisors needed to be culturally aware of their organization before they are able to

manage effectively.  In order to develop a more culturally congruent organization, senior

management could use these data to implement new processes that would focus on

improving communication between the Supervisor and the Group Leader/Employee
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subclasses.  Cameron and Quinn (1999) recommended an implementation process that

stated "Design a communication strategy that opens two-way communication channels

and keeps everyone informed of the changes.  This strategy will involve identifying how,

when, where, and who will communicate the new cultural values.  Plan on continuous

and comprehensive communication."  In addition, two-way communication was

encouraged by Hopkins, Hopkins, and Mallette (2005) as a more effective technique to

implement successful culture change.  "Two-way communication is always more

powerful than one-way communication."  In practical terms, senior management could

use a third party as a better mechanism for bridging the apparent gap in the cultures of the

subclasses.  Furthermore, senior management could use these results to reward

supervisors that communicate desired values to group leaders and employees.  Hopkins,

Hopkins, and Mallette (2005) recommended making use of rewards and recognition in

order to obtain the behavior that is desired.  "Rewards and recognition are crucial to

getting organizational commitment to vision and values."  In summary, the Supervisor

subclass was found to have a significantly different subculture from the other two

subordinate subclasses.  This is an important finding as supervisors have a critical role in

implementing change initiatives.

6.2 Second Research Question

2) Over the five-year period of study, what was the dominant culture type (market,

adhocracy, clan, or hierarchy) of each subclass as divided by the three attributes of

age, occupational discipline, and supervisory responsibility?
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With regard to the second research question, the results indicated that the market

culture type was the dominant culture type in all attributes and subclasses during the

period of study.  These results validated the research hypotheses.  Furthermore, the

dominant market culture type may have been a direct result of efforts from GSFC's

senior management, NASA HQ, and the White House to become a more market culture

type organization.  These findings are consistent with a quantitative study completed by

Roman (2003).  Roman's study applied the CVF toward a broad population, and found

the Federal government sector to have a dominant market culture.  Roman (2003)

concluded that the elements within the President's Management Agenda that focus on a

culture of results could have played in role in shifting the Federal government from a

dominant hierarchy culture to a dominant market culture.  He goes further in stating he

believed "this shift is part of a widespread process where government is becoming more

competitive and results oriented in order to maximize the value it provides to the public

(2003)."  In addition, Peckenpaugh (2004) wrote about cases in which Federal

government employees were successfully competing with contractors for their jobs.

We can conclude that during the period of study, GSFC had a dominant market

culture type across all the attributes and subclasses.  These findings validated the

research hypotheses and are important in showing the senior management that the

desired organizational culture type (market culture type) was dominant.  On the other

hand, GSFC has a set of core capabilities based on the advancement of Earth and space

science through innovative research and development.  Although this core capability

correlated directly to the Adhocracy culture type core values, the results indicated that

this culture type has been overshadowed by the need to compete and win new work
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(Market culture core values) for science related funding.  GSFC must openly compete

against industry, academia, and other NASA field centers for a majority of its scientific

work.

The academic community could use these findings to establish that a Federal

government organization had a dominant market culture type over the five-year period.

These data could help the organizational culture theorists understand how a Federal

government organization changes over time.

Initiatives from the White House, NASA HQ, and GSFC's senior management to

become more performance oriented, results driven, and competitive may have played a

role in forming the dominant market culture at GSFC.  The findings from these research

hypotheses showed a positive relationship between these initiatives and a dominant

market culture at GSFC.

6.3 Third Research Question

3) Over the five-year period of study, were there subclasses that were more

performance-driven, results-oriented and competitive (market culture type)?

This question investigated the subclasses’ market culture type values based on

survey year and each of the three attributes.  It also served the purpose of a more focused

investigation of the market culture type within each of the attributes.

6.3.1 Attribute of Age

The findings from these analyses did not support the hypotheses that the 35 years

or younger subclass would be found to have a higher market culture type value than the

other two older subclasses.  Furthermore, in 1997, the 51 years and older subclass was

found to have a significantly higher market culture type value than the other two younger
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subclasses.  These results changed in 1999 and 2002, in which the 35 years or younger

subclass became statistically indistinguishable from the 51 years and older subclass.

These results indicated that although the 35 years or younger subclass did not have the

highest market culture type values in 1997, this subclass merged with 51 years and older

subclass in 1999 and 2002 that had the higher market type values than the 36 to 50 years

subclass.  Senior management could use these findings to conclude that initiatives that

were implemented had a positive relationship in raising the 35 years or younger subclass

market culture to merge with the higher 51 years and older subclass market culture.

6.3.2 Attribute of Occupational Discipline

The findings did not support the hypotheses that the Engineer subclass would be

found to have the highest market culture type mean value.  In fact, the Engineer subclass

was found to have the lowest market culture type mean value in 1997 and 1999.  On the

other hand, by 2002, the analyses of the market culture type showed that the Engineer

subclass merged with Scientist subclass.  Over the five-year period of study, the Engineer

subclass, which started as the lowest market culture type mean value, had become

indistinguishable with the Scientist subclass.  Although the hypotheses were not

validated, the analyses uncovered an important finding: the Engineer subclass changed

from having the lowest market culture type mean value in 1997 to the same Scientist

market culture type by 2002.  Further analyses of the market culture type showed that the

Professional Administrative subclass also merged with the Scientist subclass by 2002.

These findings are important as it showed that the lowest market culture subclass

had merged with another subclass over the period of study.  It also uncovered that over

the period of study the occupational discipline subclasses became a more congruent
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market type culture.  Senior management could view the merging of market culture type

subclasses as a positive relationship with the initiatives that were implemented at GSFC.

6.3.3 Attribute of Supervisory Responsibility

The research hypotheses that predicted higher Supervisor subclass market culture

type mean values over the other two subordinate subclasses were validated by the

analyses.  In these cases, senior management could conclude that the initiatives to

become more performance oriented, results driven, and competitive were positively

related to the higher market culture mean values in the Supervisor subclass.  In other

words, the initiatives could be interpreted as impacting the Supervisor subclass more

effectively then the Group Leader and Employee subclasses.  These results indicated a

need for greater understanding of the Group Leader and Employee subcultures.  This is

an important finding as senior management should consider initiatives that target the

Group Leader and Employee subclasses.  It is also important to note that the Group

Leader and Employee subclasses had the same market culture for the period of study.

This highlighted a clear subculture divide between the Supervisor subclass and the other

two subordinate subclasses.  In terms of applicability of these results to other fields,

academic researchers could use these findings to help understand the supervisor-

employee subcultures by examining the clear cultural difference in the subclasses.

In summary, there are a few key implications from this research.  First, the

subclasses of the three different attributes changed in different ways over the five-year

period of study.  Senior management could use these findings from the different attributes

to tailor future initiatives.  Second, although the subclasses changed in different ways, the

market culture type was dominant over the five-year period of study even when examined
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at the lower subclass levels.  This showed a culture that was very much aligned with the

policies from the White House and NASA HQ.  Finally, this longitudinal case study

developed a better understanding the organizational culture changes based on the three

different attributes of the population.  This research showed the benefits of performing a

longitudinal study to examine the subclass cultures as they changed over the five-year

period of study.

6.4 Limitations of the Research

This was a secondary analysis, quantitative case study on the relationship between

survey year, senior management initiatives, and organizational culture over a five-year

period at one federal government agency field center, NASA Goddard Space Flight

Center (GSFC).  The research was not based on the any quantitative measure of the

senior management initiatives.  Rather, the initiatives were represented as a response to

the legislation and policies from the White House, Congress, and NASA HQ to become

more performance-driven, results-oriented, and competitive.  Furthermore, this study

only used the raw data that were collected by GSFC’s organizational culture surveys

from 1997, 1999, and 2002 (W. Burke Consultants, IBM Consultants) to measure

organizational culture.  This limited the available data set to the 89 common questions of

the three surveys.  Of those 89 questions, 24 were selected and mapped to the CVF.  As a

result, the precision of the selected data set that was mapped to the CVF may not be the

same data set that would have resulted from the use of the actual CVF instrument.

Furthermore, the inability to measure culture changes prior to the 1997 survey was a

limitation.  Hence, there may have been significant culture changes at any time prior to

the 1997 survey.  The 1997 survey data served as the starting point and there were no
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inclusion of data to determine if there were any notable culture changes prior to 1997

survey.  In the collection of the data, response bias from the survey participants was

another possible limitation in the study.  In efforts to avoid this, the surveys were

reviewed for clarity, and the initial surveys were piloted tested (IBM Consultants 2003).

The survey data were taken at three separate points in time.  Due to the

anonymous nature of completing the survey, no participant tagging was done for any of

the three surveys.  This limited the ability of researcher to statistically compare the data

from one survey to another.  Since there was no way to track an individual participant

from one survey to another, a paired samples t test was not applicable.  In addition, an

independent samples t test was not applicable, as the participants from one survey to

another could not be considered independent from the other two surveys.

Another limitation to this study can be attributed to the lack of on-site contractor

participation in the surveys.  The data set was limited to only civil servant employees.

No data were taken from the on-site contractor workforce, which was a critical

contributor in the overall GSFC organizational culture.

The CVF instrument is a typographical questionnaire, which has its own set of

limitations.  One limitation of the quantitative CVF instrument in measuring culture can

be seen as oversimplifying the complexity of culture (Schein 2004).  Furthermore, as a

case study, the generalization of this research to other organizations may be limited.

Senior management of other Federal government agencies could use these data to help

guide their own initiatives to become a more performance oriented, results driven, and

competitive organization.  The academic community could use the findings from this



91

study to help evaluate organizational culture over a five-year period in an environment

where policy initiatives were focused on creating a results oriented organization.

6.5 Recommendations for Future Research

The lack of longitudinal studies appears to be a limitation on the academic

research on organizational culture.  Thus, the results from this five-year study could help

academic researchers fill the need for longitudinal culture studies (Paparone 2003, Pierce

2004).  We recommend continuing this longitudinal study by administering a similar

survey in the near future.  In order to address the limitations of a quantitative study, we

also recommend implementing a qualitative study to validate findings from this study and

to delve deeper into the relationships between the senior management initiatives and

organizational culture.

To find a broader understanding of the GSFC's full organizational culture, future

researchers may want to include the on-site contractors at GSFC as study participants.

This additional data could be used to study GSFC's culture as a whole and could be

beneficial to compare and contrast with the civil servant culture data.  As such, these data

could help identify other subcultures.  From a practical perspective, senior management

should continue to monitor the culture of its workforce through periodic measures, such

as the surveys examined in this research.  As stated previously, senior management

should also sponsor the research to include on-site contractors.

Finally, to expand the bounds of the research, one could implement a similar

study to other Federal government organizations.  It would be advantageous to Federal

government executives to investigate the culture of a wide range of Federal government

organizations.  A next step could be to examine the other NASA field centers.  On the
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other hand, applying this type of study to drastically different Federal government

organizations could provide critical data in evaluating cultures across the entire Federal

government.  The findings from this organizational culture study show a dynamic Federal

government lab adapting to its environment to survive.  It is hoped that future studies can

use these data to expand the knowledge of organizational culture and to improve the

productivity of organizations.
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Appendix A - Legislation and NASA HQ

The White House and Congress

For years there has been efforts to modify the agencies and departments of the

federal government.  Both the White House and Congress have mandated initiatives to

make agencies and departments more results oriented and market driven.  Some of the

federal government initiatives include the National Performance Review (NPR) of 1993,

later renamed the National Partnership for Reinventing Government, Government

Performance and Results Act (GPRA) of 1993, Government Management and Reform

Act of 1994, the Federal Financial Management Improvement Act of 1996, Federal

Activities Inventory Reform (FAIR) Act of 1998, and the President’s Management

Agenda (PMA) of 2001.

The NPR was an interagency working group that had the goal of a government

that “works better, costs less, and gets results Americans care about” (NPR 2000).  Under

the leadership of Vice-President Gore, NPR developed numerous initiatives aimed the

areas that needed reform.  GPRA of 1993 required federal government agencies “to

develop strategic plans, performance measures, annual performance plans, and

performance reporting” (Managing for Results 2000).  Benchmarking became an

initiative, which is the comparison and measurement of your own practices to leaders in

the field.  By examining the processes and practices of the leader in the field, the

organization could adopt applicable processes and practices with the objective of

improving its own organization.  This initiative had the goal of assisting federal agencies

to become more businesslike in order to improve performance.  High Impact Agencies

was another initiative that involved 32 federal agencies (NASA was one of the 32) and
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focused on three balanced measures of success: “customers, employees, and getting

results that matter to Americans” (Managing for Results 2000).  Performance Based

Organizations was launched in 1996, and, again focused on managing for results with

measurable goals for improved performance (Managing for Results 2000).

The Federal Financial and Management Improvement Act of 1996 mandated the

full release of financial data of all federal projects, programs, and activities to the public.

All financial management systems were required to support this.

The FAIR Act of 1998 was a push toward competitive outsourcing.  It forced

agencies to identify and list its functions that were not inherently governmental.

“An inherently governmental activity is an activity that is so intimately related to
the public interest as to mandate performance by government personnel. These activities
require the exercise of substantial discretion in applying government authority and/or in
making decisions for the government. Inherently governmental activities normally fall
into two categories: the exercise of sovereign government authority or the establishment
of procedures and processes related to the oversight of monetary transactions or
entitlements” (OMB 2003).

This list of functions was to be considered commercial activities.  Agencies were

then supposed to perform cost analysis of these functions in efforts to compare costs

between government and private industry.  This served as a clear message that

government agencies should be competitive to private industry for commercial activities.

In the Summer of 2001, under the George W. Bush administration, the Office of

Management and Budget (OMB) put forward the PMA, which specifically focused on

improving government performance and results.  “What matters in the end is completion.

Performance.  Results” (EOP/OMB 2002).  Additionally, the OMB strategy called for the

urgent need for government reform.  The vision of reform was based on three principles:

“Citizen-centered, not bureaucracy-centered, Results oriented, Market-based, actively
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promoting rather than stifling innovation through competition” (EOP/OMB 2002).  The

PMA has five government-wide initiatives: Strategic Management of Human Capital,

Competitive Sourcing, Improved Financial Performance, Expanded Electronic

Government, and Budget and Performance Integration (EOP/OMB 2002).  Although not

specifically focused at NASA, an additional two agenda initiatives decree a competitive,

performance driven, results-oriented government: Better Research and Development

Investment Criteria, and Management and Performance (EOP/OMB 2002).

From the highest levels of the federal government there was a policy push to

focus on performance, results, and competition to create a market-based business like

environment for federal government agencies.  These policies flowed down, and

consequently, NASA HQ responded accordingly.

NASA Headquarters

The executive management of NASA HQ responded to the government-wide

initiatives by instituting their own set of initiatives for the NASA field centers:  Faster,

Better, Cheaper (FBC), Full Cost Accounting (FCA), International Organization of

Standardization ISO 9000, Workforce Transformation and Restructuring Initiatives, One

NASA, Integrated Financial Management Program (IFMP).

NASA Administrator Dan Goldin’s initiative, FBC, was driven into the NASA

community with a clear message of doing more with less.  In my opinion, Goldin’s

passionate leadership style reinvigorated NASA’s workforce to push the edge of

envelope to achieve significant scientific progress for the American public.  From 1993 to

1998, NASA implemented the Workforce Transformation and Restructuring Initiative

that focused on reducing the employment level through downsizing efforts such as
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buyouts, hiring freezes, and attrition.  A buyout is a process in which employees are

offered a predetermined amount of money to resign or retire from the workforce.  In

1998, the Initiative planned to have less than 18,000 civil servants by the year 2000.  As

can be observed in the Table NASA’s budget and workyears remained relatively flat with

a budget and workyear decrease in the middle years.  Workyear is defined as a Full Time

Equivalent (FTE) employee which “means the total number of straight-time hours

worked by employees divided by the number of compensable hours applicable to each

fiscal year” (OMB 2002).

The NASA Budget and Workforce for 1997-2002

FY 1997 1998 1999 2000 2001 2002
Budget
($Million)

13.71 13.64 13.66 13.60 14.25 14.90

Civil
Service
Workyears

20,699 19,562 18,755 18,623 18,954 19,005

Burke (2002) made a theoretical case for organization change by providing a

historical summary of the dynamic external environment and approaches to corporate

survival.  In order to keep up with the dynamic external environment, corporations are

forced into a state of discontinuity to adapt.  Burke explains that government agencies are

exposed to many, if not more, external environmental forces for change than

corporations.

“Government agencies are also having to deal with changes in their external
environments.  Take, for example, the National Aeronautics and Space Agency (NASA).
The external environment for NASA is just as complex as a corporation’s, if not more so.
On a daily basis, NASA deals with the public at large, the U.S. Congress, the president
and his administration, contractors, vendors and consultants, the scientific community,
and various ‘watchdog’ organizations that constantly monitor how taxpayer dollars are
spent.  Dan Goldin, the administrator of NASA for about a decade, has significantly
affected the organization as a change leader.  His mantra of ‘faster, better, cheaper’ has
permeated the agency.  Goldin is quite clear about whom he and NASA serve: the
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American public through it elected representatives, such as the president and Congress.
His response to this critical part of NASA’s external environment, under the banner of
faster, better, cheaper, has driven and continues to drive the changes at this federal
agency” (Burke 2002).

Although FBC was announced before NPR, the FBC movement resonated with

many of the NPR initiatives.  Alan Ladwig, NASA Associate Administrator for Policy

and Plans testified in a statement to the House Committee on Science in 1997.

“Our efforts to reinvent NASA preceded the approval of GPRA and the initiation
of the Administration’s National Performance Review (NPR).  With growing public
demands for a balanced budget and a more efficient Government, NASA senior
management made an early commitment to change the way we do business.”

“The Administration’s NPR review helped bring these issues into focus by
requiring NASA to measure what it does and why it is important.  The NPR also served
as catalyst to develop new ways of doing business, reduce infrastructure, eliminate
duplication, and implement programs through a ‘faster, better, cheaper’ approach”
(Committee on Science, House of Representatives, Ladwig 1997).

Although internally motivated by the NASA Administrator in 1995, FCA was a

federally mandated by the Federal Financial and Management Improvement Act of 1996.

The initiative focused on obtaining the actual costs of in-house and contracted work for

NASA.  Civil servant salaries and other direct costs were hidden in the institutional

budgets of the field centers.  In theory, FCA would help senior NASA executives make

better resource decisions by determining the real costs of NASA projects.  It also served a

critical purpose of showing the real costs of in-house programs in comparison to that of

industry’s costs.  Furthermore, the OMB pressured NASA HQ to make more of its

programs in science, technology, and missions open peer-reviewed competitions.  As a

result, NASA HQ started reducing the directed work to the field centers and shifted more

work to competitive opportunities called NASA Research Announcement for science and

technology, and Announcement of Opportunities for missions.  Directed work can be
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seen as non-competitive, assigned work that was not subject to open and full competition.

The reduction in directed work was an effort to force the field centers to become

competitive with industry, academia, and other government agencies.

If FCA was a goal, then IFMP was the chosen accounting system to getting there.

Roberta Gross, NASA Inspector General, reported in 2001 about the troubles of the

implementing IFMP.

“NASA continues to experience difficulty in moving towards an accounting
system that would allow NASA managers, as well as the GAO, OMB and Congress, to
accurately determine the full costs of a project and to track whether projects are within
budget.  NASA’s major effort in the direction was the IFMP, a NASA-wide, fully
integrated, transaction-driven financial management system.  The IFMP was intended to
provide full cost accounting and other budget information, but the contractor tasked to
develop the IFMP was unable to deliver the promised system, and NASA issued a stop
work order on March 10, 2000” (Statement to the House Subcommittee on National
Security, Veterans Affairs and International Relations, Gross 2001).

The transition to the IFMP system NASA-wide was implemented in June 2003.

The IFMP system was phased into the field centers over several years to aid in the

transition.

In efforts to show NASA’s ability to meet industry level standards of quality,

NASA Administrator, Dan Goldin, in 1996, set a goal for ISO 9000 certification.  In

September 1999, all the field centers of NASA, including GSFC, met the ISO 9000

International Standards for Quality Management.  Administrator Goldin believed that

NASA was not only a leader in the field of science and technology, but it should also be a

leader in the field of quality.  Obtaining the certification was a validation of his opinion

that NASA could compete with industry on the standards of quality.

In 2001, NASA Administrator Dan Goldin left the agency, and the new

administrator imposed new policies that had the goal of reforming NASA, again.  The
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new administrator, Sean O’Keefe, was previously the Deputy Director of OMB.  His

primary focus shifted the agency toward financial management and accountability under

the guidance of the PMA.

Administrator O’Keefe continued to push the implementation of FCA, IFMP, and

started the One NASA initiative.  The One NASA initiative is built on the following:

“Making decisions for the common good, Collaborating to leverage existing capabilities,

Standardizing to achieve efficiencies” (NASA 2003).  Although One NASA represented

a good, altruistic mandate for NASA, it conflicted with much of the performance, results,

and competitive policies for NASA field centers that were competing against each other

for new work.  Administrator O’Keefe continued to hold the PMA as one of NASA’s top

priorities, as he was major contributor in the development of the PMA in his previous

position as the OMB Deputy Director.

By of June 30, 2002, OMB assigned NASA “green lights” in making progress in

implementing the five government-wide initiatives of the President’s Management

Agenda.  But, NASA had five “red lights” in the current status of the same government-

wide initiatives.  In other words, OMB felt that NASA was making progress, but still had

a long way to go in meeting the success criteria of the PMA.

The reviews of the effectiveness of the various initiatives to change the federal

government agencies to be more performance-oriented, results-driven and competitive

are mixed.  The General Accounting Office (GAO), renamed the General Accountability

Office in 2004, has reported on the NPR and its initiatives.  Other government watchdog

organizations, such as the National Academy of Science, have done the same.  With a

direct linkage to NPR, many aspects of NASA administrator Goldin’s FBC yielded
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successful results, but on the other hand, FBC could be responsible for some

unacceptable failures.  As a direct connection to the PMA, Administrator O’Keefe’s One

NASA had the goal of unifying the field center for the common good in contrast to

opposing operational policies that forced the NASA field centers to compete against one

another for new work.
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Appendix B - GSFC Timeline

1992 Administrator Dan Goldin Appointed by President George Bush

1992 Faster, Better, Cheaper Initiative Started

1993 National Performance Review (NPR) of 1993

1993 Government Performance and Results Act (GPRA) of 1993

1993 NASA Workforce Restructuring Plan Initiated

1994 Government Management and Reform Act of 1994

1995 Full Cost Accounting Introduced at NASA

March 1995 GSFC Deputy Director Tom Huber Retired

March 1995 GSFC Director John Klineberg Retired

April 1995 Joseph Rothenberg Named as GSFC Deputy Director

July 1995 Joseph Rothenberg Named as GSFC Director

January 1996 Alphonso Diaz Named as GSFC Deputy Director

January 1996 Dr. Mary Kizca Appointed GSFC Associate Director, Space Science

Programs

1996 Project Goddard Initiated

1996 Federal Financial Management Improvement Act of 1996

February 1997 GSFC-Led Second Servicing Mission of the Hubble Space Telescope

March 1997 Project Goddard Reorganization Announced

March 1997 Brian Keegan Named the GSFC Director of Engineering

July1997 GSFC awarded the Office of Personnel Management’s President’s Quality

Award (PQA)

August to October 1997 1997 Goddard Culture Survey Collection Period



109

September 1997 Elimination of the Section Head Level of Management at GSFC

November 1997 Launch of Tropical Rainfall Measuring Mission (GSFC

Spacecraft)

December 1997 Project Goddard Reorganization Implemented

December 1997 Formation of the GSFC New Business Office

January 1998 GSFC Director Joseph Rothenberg Moved to NASA HQ

January 1998 GSFC Deputy Director Alphonso Diaz Named as GSFC Director

March 1998 William Townsend Named GSFC Deputy Director

1998 Federal Activities Inventory Reform (FAIR) Act of 1998

June 1998 Initial Start of the Tools for Navigating Change Program at GSFC

October 1998 Revision of GSFC Promotion Process

January 1999 Mission First – Safety Always from NASA Administrator Goldin

August 1999 GSFC ISO 9001 Certification

Fall 1999 GSFC Prepares for Y2K

September 1999 Mars Climate Orbiter Failure

October 1999 NASA HQ selected GSFC SWIFT mission from 31 proposals

November 1999 NASA Associate Deputy Administrator John Dailey Leaves

NASA

December 1999 Mars Polar Lander Failure

December 1999 to January 2000 1999 Goddard Culture Survey Collection Period

January 2000 Creation of the GSFC Diversity Council

January 2000 GSFC Director of Earth Science Dr. Vincent Salomonson Stepped

Down
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February 2000 GSFC Director of Engineering Brian Keegan Moved to NASA HQ

June 2000 Rick Obenschain Named GSFC Director of Engineering

August 2000 GSFC Director of Space Science Dr. Stephen Holt Retired

December 2000 Dr. Franco Einaudi Appointed as GSFC Director of Earth Science

May 2001 Dr. Johnathan Ormes Named GSFC Director of Space Science

Summer 2001 The President’s Management Agenda (PMA) of 2001

Fall 2001 Center-wide GSFC Reorganization

Fall 2001 Establishment of the New Business Office at the Center Director

Level

September 11, 2001 GSFC Closed at Noon Due to Terrorist Attack

October 2001 NASA Administrator Goldin Announced Resignation

November 2001 NASA Administrator Sean O’Keefe Appointed by President

George W. Bush

2002 One NASA Initiative was established

January 2002 Administrator Sean O’Keefe Visited GSFC

March 2002 GSFC-Led Fourth Serving Mission of the Hubble Space Telescope

March 2002 GSFC Associate Director Mary Kicza Moved to NASA HQ

March 2002 Alison McNally Named GSFC Associate Director

May 2002 Initial Approval of the Settlement of a GSFC Class Action

Complaint

July 2002 Final Settlement Approval of the GSFC Class Action Complaint

July 2002 GSFC Phase I of the Promotion Review Process

July 2002 Formation of Goddard Human Capital Working Group
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September 2002 NASA Posting of 2002 FAIR Act Inventory List

September 2002 GSFC Phase II of the Promotion Review Process

November 2002 to January 2003 2002 Goddard Culture Survey Collection Period

February 2003 Space Shuttle Columbia Disaster

January 2004 Vision for Space Exploration
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Appendix C - Research Hypotheses

Research Hypotheses for the First Research Question

This first set of hypotheses (Ha1.1 to Hc1.4) predicted the existence of subcultures

within the GSFC population based on the attribute of age.  The following hypotheses

were based on the findings from the literature review on the attribute of age as a

differentiating factor on the workforce culture.

Ha1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 36 to
50 years.

Ha1.1: (µm97)35younger ≠ (µm97)36-50

Ha1.2: (µa97)35younger ≠ (µa97)36-50

Ha1.3: (µc97)35younger ≠ (µc97)36-50

Ha1.4: (µh97)35younger ≠ (µh97)36-50

Ha2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 36 to 50 years was significantly different than subclass 51 years
and older.

Ha2.1: (µm97)36-50 ≠ (µm97)51older

Ha2.2: (µa97)36-50 ≠ (µa97)51older

Ha2.3: (µc97)36-50 ≠ (µc97)51older

Ha2.4: (µh97)36-50 ≠ (µh97)51older

Ha3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 51
years and older.

Ha3.1: (µm97)35younger ≠ (µm97)51older

Ha3.2: (µa97)35younger ≠ (µa97)51older

Ha3.3: (µc97)35younger ≠ (µc97)51older

Ha3.4: (µh97)35younger ≠ (µh97)51older
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Hb1: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 36 to
50 years.

Hb1.1: (µm99)35younger ≠ (µm99)36-50

Hb1.2: (µa99)35younger ≠ (µa99)36-50

Hb1.3: (µc99)35younger ≠ (µc99)36-50

Hb1.4: (µh99)35younger ≠ (µh99)36-50

Hb2: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 36 to 50 years was significantly different than subclass 51 years
and older.

Hb2.1: (µm99)36-50 ≠ (µm99)51older

Hb2.2: (µa99)36-50 ≠ (µa99)51older

Hb2.3: (µc99)36-50 ≠ (µc99)51older

Hb2.4: (µh99)36-50 ≠ (µh99)51older

Hb3: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 51
years and older.

Hb3.1: (µm99)35younger ≠ (µm99)51older

Hb3.2: (µa99)35younger ≠ (µa99)51older

Hb3.3: (µc99)35younger ≠ (µc99)51older

Hb3.4: (µh99)35younger ≠ (µh99)51older

Hc1: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 36 to
50 years.

Hc1.1: (µm02)35younger ≠ (µm02)36-50

Hc1.2: (µa02)35younger ≠ (µa02)36-50

Hc1.3: (µc02)35younger ≠ (µc02)36-50

Hc1.4: (µh02)35younger ≠ (µh02)36-50
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Hc2: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 36 to 50 years was significantly different than subclass 51 years
and older.

Hc2.1: (µm02)36-50 ≠ (µm02)51older

Hc2.2: (µa02)36-50 ≠ (µa02)51older

Hc2.3: (µc02)36-50 ≠ (µc02)51older

Hc2.4: (µh02)36-50 ≠ (µh02)51older

Hc3: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the age subclass 35 years or younger was significantly different than subclass 51
years and older.

Hc3.1: (µm02)35younger ≠ (µm02)51older

Hc3.2: (µa02)35younger ≠ (µa02)51older

Hc3.3: (µc02)35younger ≠ (µc02)51older

Hc3.4: (µh02)35younger ≠ (µh02)51older

The next set of hypotheses (Hd1.1 to Hf1.6) predicted the existence of subcultures

within the GSFC population based on the attribute of occupational discipline. The

following hypotheses were based on the findings from the literature review on the

attribute of occupational discipline as a differentiating factor on the workforce culture.

Hd1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Scientist.

Hd1.1: (µm97)E ≠ (µm97)S

Hd1.2: (µa97)E ≠ (µa97)S

Hd1.3: (µc97)E ≠ (µc97)S

H1.4: (µh97)E ≠ (µh97)S

Hd2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Scientist was significantly different than
subclass Professional Administrative.

Hd2.1: (µm97)S ≠ (µm97)PA
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Hd2.2: (µa97)S ≠ (µa97)PA

Hd2.3: (µc97)S ≠ (µc97)PA

Hd2.4: (µh97)S ≠ (µh97)PA

Hd3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Professional Administrative.

Hd3.1: (µm97)E ≠ (µm97)PA

Hd3.2: (µa97)E ≠ (µa97)PA

Hd3.3: (µc97)E ≠ (µc97)PA

Hd3.4: (µh97)E ≠ (µh97)PA

He1: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Scientist.

He1.1: (µm99)E ≠ (µm99)S

He1.2: (µa99)E ≠ (µa99)S

He1.3: (µc99)E ≠ (µc99)S

He1.4: (µh99)E ≠ (µh99)S

He2: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Scientist was significantly different than
subclass Professional Administrative.

He2.1: (µm99)S ≠ (µm99)PA

He2.2: (µa99)S ≠ (µa99)PA

He2.3: (µc99)S ≠ (µc99)PA

He2.4: (µh99)S ≠ (µh99)PA

He3: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Professional Administrative.

He3.1: (µm99)E ≠ (µm99)PA

He3.2: (µa99)E ≠ (µa99)PA
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He3.3: (µc99)E ≠ (µc99)PA

He3.4: (µh99)E ≠ (µh99)PA

Hf1: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Scientist.

Hf1.1: (µm02)E ≠ (µm02)S

Hf1.2: (µa02)E ≠ (µa02)S

Hf1.3: (µc02)E ≠ (µc02)S

Hf.4: (µh02)E ≠ (µh02)S

Hf2: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Scientist was significantly different than
subclass Professional Administrative.

Hf2.1: (µm02)S ≠ (µm02)PA

Hf2.2: (µa02)S ≠ (µa02)PA

Hf2.3: (µc02)S ≠ (µc02)PA

Hf2.4: (µh02)S ≠ (µh02)PA

Hf3: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the occupational discipline subclass Engineer was significantly different than
subclass Professional Administrative.

Hf3.1: (µm02)E ≠ (µm02)PA

Hf3.2: (µa02)E ≠ (µa02)PA

Hf3.3: (µc02)E ≠ (µc02)PA

Hf3.4: (µh02)E ≠ (µh02)PA

The third set of hypotheses (Hg1.1 to Hi1.6) predicted the existence of subcultures

within the GSFC population based on the attribute of supervisory responsibility. The

following hypotheses were based on the findings from the literature review on the

attribute of supervisory responsibility as a differentiating factor on the workforce culture.
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Hg1: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Group Leader

Hg1.1: (µm97)SU ≠ (µm97)GL

Hg1.2: (µa97)SU ≠ (µa97)GL

Hg1.3: (µc97)SU ≠ (µc97)GL

Hg1.4: (µh97)SU ≠ (µh97)GL

Hg2: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Group Leader was significantly different
than subclass Employee.

Hg2.1: (µm97)GL ≠ (µm97)EM

Hg2.2: (µa97)GL ≠ (µa97)EM

Hg2.3: (µc97)GL ≠ (µc97)EM

Hg2.4: (µh97)GL ≠ (µh97)EM

Hg3: In 1997, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Employee.

Hg3.1: (µm97)SU ≠ (µm97)EM

Hg3.2: (µa97)SU ≠ (µa97)EM

Hg3.3: (µc97)SU ≠ (µc97)EM

Hg3.4: (µh97)SU ≠ (µh97)EM

Hh1: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Group Leader

Hh1.1: (µm99)SU ≠ (µm99)GL

Hh1.2: (µa99)SU ≠ (µa99)GL

Hh1.3: (µc99)SU ≠ (µc99)GL

Hh1.4: (µh99)SU ≠ (µh99)GL
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Hh2: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Group Leader was significantly different
than subclass Employee.

Hh2.1: (µm99)GL ≠ (µm99)EM

Hh2.2: (µa99)GL ≠ (µa99)EM

Hh2.3: (µc99)GL ≠ (µc99)EM

Hh2.4: (µh99)GL ≠ (µh99)EM

Hh3: In 1999, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Employee.

Hh3.1: (µm99)E ≠ (µm99)PA

Hh3.2: (µa99)E ≠ (µa99)PA

Hh3.3: (µc99)E ≠ (µc99)PA

Hh3.4: (µh99)E ≠ (µh99)PA

Hi1: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Group Leader

Hi1.1: (µm02)SU ≠ (µm02)GL

Hi1.2: (µa02)SU ≠ (µa02)GL

Hi1.3: (µc02)SU ≠ (µc02)GL

Hi.4: (µh02)SU ≠ (µh02)GL

Hi2: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Group Leader was significantly different
than subclass Employee.

Hi2.1: (µm02)GL ≠ (µm02)EM

Hi2.2: (µa02)GL ≠ (µa02)EM

Hi2.3: (µc02)GL ≠ (µc02)EM

Hi2.4: (µh02)GL ≠ (µh02)EM



119

Hi3: In 2002, the four culture type (market, adhocracy, clan, and hierarchy) mean values
of the supervisory responsibility subclass Supervisor was significantly different than
subclass Employee.

Hi3.1: (µm02)SU ≠ (µm02)EM

Hi3.2: (µa02)SU ≠ (µa02)EM

Hi3.3: (µc02)SU ≠ (µc02)EM

Hi3.4: (µh02)SU ≠ (µh02)EM

Research Hypotheses for the Second Research Question

To investigate the four different culture types in comparison with one another,

hypotheses were developed to examine the dominant culture type within each of the

subclasses of the three attributes.  As per the senior management initiatives to move the

organization to become more performance-driven, results-oriented and competitive, the

hypotheses predicted that the market culture type would be the dominant culture type

within all subclasses at a statistically significant level.

Hj1: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hj1.1: (µm97)35younger > (µa97)35younger

Hj1.2: (µm97)35younger > (µc97)35younger

Hj1.3: (µm97)35younger > (µh97)35younger

Hj2: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hj2.1: (µm97)36-50 > (µa97)36-50

Hj2.2: (µm97)36-50 > (µc97)36-50

Hj2.3: (µm97)36-50  > (µh97)36-50

Hj3: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hj3.1: (µm97)51older > (µa97)51older

Hj3.2: (µm97)51older > (µc97)51older
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Hj3.3: (µm97)51older > (µh97)51older

Hk1: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hk1.1: (µm99)35younger > (µa99)35younger

Hk1.2: (µm99)35younger > (µc99)35younger

Hk1.3: (µm99)35younger > (µh99)35younger

Hk2: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hk2.1: (µm99)36-50 > (µa99)36-50

Hk2.2: (µm99)36-50 > (µc99)36-50

Hk2.3: (µm99)36-50  > (µh99)36-50

Hk3: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hk3.1: (µm99)51older > (µa99)51older

Hk3.2: (µm99)51older > (µc99)51older

Hk3.3: (µm99)51older > (µh99)51older

Hl1: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hl1.1: (µm02)35younger > (µa02)35younger

Hl1.2: (µm02)35younger > (µc02)35younger

Hl1.3: (µm02)35younger > (µh02)35younger

Hl2: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hl2.1: (µm02)36-50 > (µa02)36-50

Hl2.2: (µm02)36-50 > (µc02)36-50

Hl2.3: (µm02) 6-50  > (µh02)36-50

Hl3: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hl3.1: (µm02)51older > (µa02)51older
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Hl3.2: (µm02)51older > (µc02)51older

Hl3.3: (µm02)51older > (µh02)51older

Hm1: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Engineer.

Hm1.1: (µm97)E > (µa97)E

Hm1.2: (µm97)E > (µc97)E

Hm1.3: (µm97)E > (µh97)E

Hm2: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Scientist.

Hm2.1: (µm97)S > (µa97)S

Hm2.2: (µm97)S > (µc97)S

Hm2.3: (µm97)S  > (µh97)S

Hm3: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Professional Administrative.

Hm3.1: (µm97)PA > (µa97)PA

Hm3.2: (µm97)PA > (µc97)PA

Hm3.3: (µm97)PA > (µh97)PA

Hn1: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Engineer.

Hn1.1: (µm99)E > (µa99)E

Hn1.2: (µm99)E > (µc99)E

Hn1.3: (µm99)E > (µh99)E

Hn2: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Scientist.

Hn2.1: (µm99)S > (µa99)S

Hn2.2: (µm99)S > (µc99)S

Hn2.3: (µm99)S  > (µh99)S

Hn3: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Professional Administrative.
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Hn3.1: (µm99)PA > (µa99)PA

Hn3.2: (µm99)PA > (µc99)PA

Hn3.3: (µm99)PA > (µh99)PA

Ho1: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Engineer.

Ho1.1: (µm02)E > (µa02)E

Ho1.2: (µm02)E > (µc02)E

Ho1.3: (µm02)E > (µh02)E

Ho2: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Scientist.

Ho2.1: (µm02)S > (µa02)S

Ho2.2: (µm02)S > (µc02)S

Ho2.3: (µm02)S  > (µh02)S

Ho3: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Professional Administrative.

Ho3.1: (µm02)PA > (µa02)PA

Ho3.2: (µm02)PA > (µc02)PA

Ho3.3: (µm02)PA > (µh02)PA

Hp1: In 1997, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hp1.1: (µm97)SU > (µa97)SU

Hp1.2: (µm97)SU > (µc97)SU

Hp1.3: (µm97)SU > (µh97)SU

Hp2: In 1997, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hp2.1: (µm97)GL > (µa97)GL

Hp2.2: (µm97)GL > (µc97)GL

Hp2.3: (µm97)GL  > (µh97)GL
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Hp3: In 1997, the market culture type was the statistically dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hp3.1: (µm97)EM > (µa97)EM

Hp3.2: (µm97)EM > (µc97)EM

Hp3.3: (µm97)EM > (µh97)EM

Hq1: In 1999, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hq1.1: (µm99)SU > (µa99)SU

Hq1.2: (µm99)SU > (µc99)SU

Hq1.3: (µm99)SU > (µh99)SU

Hq2: In 1999, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hq2.1: (µm99)GL > (µa99)GL

Hq2.2: (µm99)GL > (µc99)GL

Hq2.3: (µm99)GL  > (µh99)GL

Hq3: In 1999, the market culture type was the statistically dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hq3.1: (µm99)EM > (µa99)EM

Hq3.2: (µm99)EM > (µc99)EM

Hq3.3: (µm99)EM > (µh99)EM

Hr1: In 2002, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hr1.1: (µm02)SU > (µa02)SU

Hr1.2: (µm02)SU > (µc02)SU

Hr1.3: (µm02)SU > (µh02)SU

Hr2: In 2002, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hr2.1: (µm02)GL > (µa02)GL

Hr2.2: (µm02)GL > (µc02)GL
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Hr2.3: (µm02)GL  > (µh02)GL

Hr3: In 2002, the market culture type was the statistically dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hr3.1: (µm02)EM > (µa02)EM

Hr3.2: (µm02)EM > (µc02)EM

Hr3.3: (µm02)EM > (µh02)EM

Research Hypotheses for the Third Research Question

To further investigate the subclasses' subcultures, hypotheses were developed to

further examine the market culture type mean values within each attribute.  Studies on

age groups theorized that the older age groups were less willing to adapt or change.  As

such, the six hypotheses (Hs1.1 to Hs3.2) predicted that the subclass 35 years or younger

would have the largest market culture type mean value in comparison to the older

subclasses.  This was based on the theory from studies from the Chapter 2 Literature

Review that the younger subclass would be more willing to adapt to the GSFC

management initiatives to become more market culture type oriented.

Hs1.1: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs1.1: (µm97)35younger > (µm97)36-50

Hs1.2: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs1.2: (µm97)35younger > (µm97)51older

Hs2.1: In 1999, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs2.1: (µm99)35younger > (µm99)36-50

Hs2.2: In 1999, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs2.2: (µm99)35younger > (µm99)51older
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Hs3.1: In 2002, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs3.1: (µm02)35younger > (µm02)36-50

Hs3.2: In 2002, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs1.2: (µm02)35younger > (µm02)51older

The next set of hypotheses (Ht1.1 to Ht3.2) referred back to the literature review

research on the attribute of occupational discipline subcultures, specifically on scientists

and engineers.  In this case, research had shown that scientists were typically in the

outsider group and were less likely to align to mainstream culture, while engineers tended

to be more practical and stayed more aligned with the mainstream culture.  As such,

hypotheses were developed that predicted the Engineer subclass would have the largest

market culture mean value.  In most cases at GSFC, the Professional Administrative

subclass members worked in a supporting role with either scientists or engineers.  It was

hypothesized that the Professional Administrative subclass members that worked with

engineers would tend to side culturally with the engineers and the ones that worked with

scientists would tend to side culturally with the scientists, but as a subclass would still

maintain a different subculture from the Engineers and Scientists subclasses.

Ht1.1: In 1997, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Scientist.

Ht1.1: (µm97)E > (µm97)S

Ht1.2: In 1997, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Professional Administrative.

Ht1.2: (µm97)E > (µm97)PA

Ht2.1: In 1999, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Scientist.

Ht2.1: (µm99)E > (µm99)S

Ht2.2: In 1999, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Professional Administrative.
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Ht2.2: (µm99)E > (µm99)PA

Ht3.1: In 2002, the market culture type mean value of the subclass Engineer was
significantly greater than subclass Scientist.

Ht3.1: (µm02)E > (µm02)S

Ht3.2: In 2002, the market culture type mean value of the age subclass Engineer was
significantly greater than subclass Professional Administrative.

Ht3.2: (µm02)E > (µm02)PA

The next set of hypotheses was based on the theory that supervisors would have a

greater tendency to follow the organizational goals of the GSFC senior management

initiatives to become a more performance-driven, results-oriented and competitive

culture.  As per findings from literature review, managers were found to be more willing

to embrace the organizational goals.  As such, the six hypotheses (Hu1.1 to Hu3.2) predicted

that the subclass Supervisor would have the largest market culture type mean value in

comparison to the Group Leader and Employee subclasses.  In addition, the group leaders

would also embrace the goals of the initiatives, but would have a lower market culture

type mean than the supervisors as the message from the initiatives became more diffused

as they flowed from the senior management.  The Employee subclass (not a Supervisor or

Group Leader) was hypothesized a lower market culture type mean value as they had the

least direct contact with senior management and the initiatives became even more diffuse

as they flowed down to the worker level.

Hu1.1: In 1997, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Group Leader.

Hu1.1: (µm97)SU > (µm97)GL

Hu1.2: In 1997, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Employee.

Hu1.2: (µm97)SU > (µm97)EM
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Hu2.1: In 1999, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Group Leader.

Hu2.1: (µm99)SU > (µm99)GL

Hu2.2: In 1999, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Employee.

Hu2.2: (µm99)SU > (µm99)EM

Hu3.1: In 2002, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Group Leader.

Hu3.1: (µm02)SU > (µm02)GL

Hu3.2: In 2002, the market culture type mean value of the subclass Supervisor was
significantly greater than subclass Employee.

Hu3.2: (µm02)SU > (µm02)EM
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Appendix D - Mapped Questions

Clan Culture Type

Number Question
C12 To what extent do you think the employees in your Directorate exhibit the

value of Integrity (employees are trustworthy, fair, honest, and accountable
for their own actions) in how they work and interact with others?

C1 To what extent do you believe employees are treated fairly and equitably?
B19 Do your Directorate’s plans clearly convey how you can contribute to

realizing Goddard’s mission, strategies, and goals?
C4 To what extent do you believe employees feel comfortable bringing up work-

related issues and concerns with their managers?
C15 To what extent do you think the employees in your Directorate exhibit the

value of Teamwork (employees recognize the importance of teamwork to
your Directorate’s success and seek opportunities to work on both internal
and external teams) in how they work and interact with others?

G4 To what extent are employees in your Directorate systematically involved in
developing plans and initiatives to fulfill your organization’s objectives?

Adhocracy Culture Type

Number Question
B10 To what extent are the following strategy being implemented through the

Center’s plans and actions: Making innovation a part of all that we do?
B11 To what extent are the following strategy being implemented through the

Center’s plans and actions: Fostering an environment that encourages the
interchange of creative ideas with communities outside Goddard?

C10 To what extent do you think the employees in your Directorate exhibit the
value of Creativity (employees have the freedom and support of management
to explore new ideas as a means for stimulating discovery and fostering
innovation, which lead to more effective ways of doing work) in how they
work and interact with others?

C8 To what extent do you think the employees in your Directorate exhibit the
value of Agility (employees are motivated and focused on anticipating the
future, leading change, and adapting quickly) in how they work and interact
with others?

C2 Referring to the Center as a whole, to what extent do you believe employees
take the initiatives and actions necessary to make successful change happen?

K4 Do you feel free to conduct your work in the way you thing it should be
done?

Market Culture Type

Number Question
L2 To what extent do your believe the Center objectively measures its

performance against customer requirements?
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performance against customer requirements?
L11 To what extent do you believe Goddard is fulfilling its mission?
B8 To what extent are the following strategy being implemented through the

Center’s plans and actions: Providing the leadership to implement the goals of
NASA’s space and Earth sciences program?

B9 To what extent are the following strategy being implemented through the
Center’s plans and actions: Focusing on the work that uses Goddard’s unique
capabilities to support the Nation’s science and technology goals?

C11 To what extent do you think the employees in your Directorate exhibit the
value of Dedication (employees are committed to achieving success and
excellence through their individual responsibilities and their team
responsibilities) in how they work and interact with others?

J2 To what extent are you motivated to reach higher levels and standards of
performance in your work?

Hierarchy Culture Type

Number Question
F1 To what extent is Goddard organized to effectively perform its mission?
H8 To what extent do work group members hold each other to the highest

possible work and ethical standards?
K3 To what extent do you feel secure about your employment at Goddard?
B14 To what extent are the following strategy being implemented through the

Center’s plans and actions: Systematically and continuously improving the
Center’s work processes?

L7 To what extent has the center streamlined administrative and technical
processes by removing obstacles that do not add value to the work?

H2 To what extent are members of your work group clear about what is expected
of them: their responsibilities, roles, and goals?

(IBM Consulting Services 2002)



130

Appendix E - Data / Results

First Research Question, Hypotheses, and Results

1) Over the five-year period of study, were there significant differences among the

subclass organizational cultures based on the three attributes of age, occupational

discipline, and supervisory responsibility?

The primary question was directly addressed by quantitatively measuring the four

culture types (market, adhocracy, clan, and hierarchy) of the three points in time over the

five-year period.  The analyses showed results that were calculated to test the hypotheses.

To test the hypotheses, an ANOVA test with the post hoc multiple comparisons option

was applied using the SPSS 13.0 software.  In using the post hoc multiple comparisons

option, the least significant difference method or applying a series of t tests was used on

each pair of the subclass culture type mean values to determine statistical significance.

These sets of hypotheses (Ha1.1 to Hi3.4) investigated the existence of subcultures based on

the subclasses of the attributes of age, occupational discipline, and supervisory

responsibility.  In all cases, the hypotheses predicted the existence of subcultures based

on the findings from Chapter 2 Literature Review.
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Age Attribute Culture Results

1997 Survey Data for the Attribute of Age

1997 Graph for the Attribute of Age

age  Market Adhocracy Clan Hierarchy
Mean 3.5845 3.2872 3.2262 3.2743
N 293 294 289 290
Std. Deviation 0.64792 0.66229 0.70997 0.64080
Kurtosis 1.432 0.945 0.819 1.426
Skewness -0.800 -0.532 -0.767 -0.607
Mean 3.6558 3.3504 3.3206 3.2758
N 592 592 591 590
Std. Deviation 0.64141 0.67769 0.71905 0.62818
Kurtosis 0.697 0.309 -0.022 0.577
Skewness -0.602 -0.518 -0.425 -0.487
Mean 3.7479 3.4936 3.4371 3.4076
N 326 326 326 324
Std. Deviation 0.60287 0.65642 0.74861 0.63108
Kurtosis 2.032 0.344 0.463 0.418
Skewness -0.615 -0.220 -0.567 -0.211

35 and younger

36 to 50 yrs

51 and older
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Ha1: In 1997, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 36 to 50 years.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Ha1.1: (µm97)35younger ≠ (µm97)36-50 -0.0714 0.115 No
Ha1.2: (µa97)35younger ≠ (µa97)36-50 -0.0632 0.185 No
Ha1.3: (µc97)35younger ≠ (µc97)36-50 -0.0944 0.070 No
Ha1.4: (µh97)35younger ≠ (µh97)36-50 -0.0015 0.973 No

Ha2: In 1997, the four culture type mean values of the age subclass 36 to 50 years was
significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Ha2.1: (µm97)36-50 ≠ (µm97)51older -0.0920 0.035 Yes
Ha2.2: (µa97)36-50 ≠ (µa97)51older -0.1431 0.002 Yes
Ha2.3: (µc97)36-50 ≠ (µc97)51older -0.1165 0.020 Yes
Ha2.4: (µh97)36-50 ≠ (µh97)51older -0.1317 0.003 Yes

Ha3: In 1997, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Ha3.1: (µm97)35younger ≠ (µm97)51older -0.1634 0.001 Yes
Ha3.2: (µa97)35younger ≠ (µa97)51older -0.2063 0.000 Yes
Ha3.3: (µc97)35younger ≠ (µc97)51older -0.2110 0.000 Yes
Ha3.4: (µh97)35younger ≠ (µh97)51older -0.1333 0.009 Yes

The results showed there were no significant statistical differences in any of the

four culture types between the 35 years or younger and the 36 to 50 years.  Hence, the

hypotheses were not supported.  Conversely, there were significant differences in all four

culture types between the 36 to 50 years and 51 years and older, and a similar result

occurred between the 35 years or younger and the 51 years and older.  In these cases, the

hypotheses were fully supported.
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Table 5-3: 1999 Survey Data for the Attribute of Age

1999 Graph for the Attribute of Age
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Age  Market Adhocracy Clan Hierarchy
Mean 3.6969 3.3784 3.3926 3.3184
N 244 245 244 244
Std. Deviation 0.55236 0.63051 0.60006 0.59954
Kurtosis 0.009 0.490 -0.170 0.208
Skewness -0.262 -0.514 -0.367 -0.473
Mean 3.6399 3.3538 3.3556 3.2589
N 655 655 653 653
Std. Deviation 0.68585 0.68988 0.71868 0.63157
Kurtosis 1.391 0.301 0.223 0.418
Skewness -0.885 -0.514 -0.530 -0.481
Mean 3.7684 3.4730 3.4925 3.4098
N 353 354 354 354
Std. Deviation 0.62132 0.62522 0.66468 0.62849
Kurtosis 0.061 0.435 0.483 0.595
Skewness -0.242 -0.209 -0.439 -0.273

35 and younger

36 to 50 yrs

51 and older
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Hb1: In 1999, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 36 to 50 years.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hb1.1: (µm99)35younger ≠ (µm99)36-50 0.0570 0.238 No
Hb1.2: (µa99)35younger ≠ (µa99)36-50 0.0247 0.618 No
Hb1.3: (µc99)35younger ≠ (µc99)36-50 0.0371 0.469 No
Hb1.4: (µh99)35younger ≠ (µh99)36-50 0.0596 0.204 No

Hb2: In 1999, the four culture type mean values of the age subclass 36 to 50 years was
significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hb2.1: (µm99)36-50 ≠ (µm99)51older -0.1285 0.003 Yes
Hb2.2: (µa99)36-50 ≠ (µa99)51older -0.1192 0.006 Yes
Hb2.3: (µc99)36-50 ≠ (µc99)51older -0.1370 0.002 Yes
Hb2.4: (µh99)36-50 ≠ (µh99)51older -0.1509 0.000 Yes

Hb3: In 1999, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hb3.1: (µm99)35younger ≠ (µm99)51older -0.0716 0.182 No
Hb3.2: (µa99)35younger ≠ (µa99)51older -0.0945 0.085 No
Hb3.3: (µc99)35younger ≠ (µc99)51older -0.0999 0.079 No
Hb3.4: (µh99)35younger ≠ (µh99)51older -0.0914 0.079 No

The results showed that there were no significant statistical differences in any of

the four culture types between the 35 years or younger and the 36 to 50 years, and similar

results occurred between the 35 years or younger and the 51 years and older.  Hence,

these hypotheses were not supported.  Conversely, there were significant differences in

all four culture types between the 36 to 50 years and 51 years and older.  In this case, the

hypotheses were fully supported.
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2002 Survey Data for the Attribute of Age

2002 Graph for the Attribute of Age
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Age  Market Adhocracy Clan Hierarchy
Mean 3.8046 3.5449 3.5897 3.5190
N 158 158 158 158
Std. Deviation 0.60052 0.60053 0.64623 0.58431
Kurtosis -0.052 0.097 -0.159 0.517
Skewness -0.356 0.101 -0.110 -0.352
Mean 3.7905 3.3806 3.4854 3.4034
N 535 536 534 536
Std. Deviation 0.62170 0.66500 0.68744 0.61193
Kurtosis 1.151 0.471 0.595 0.673
Skewness -0.722 -0.424 -0.658 -0.435
Mean 3.8897 3.5341 3.6002 3.5549
N 334 334 335 335
Std. Deviation 0.62724 0.69509 0.70161 0.61753
Kurtosis 0.947 0.452 0.517 -0.054
Skewness -0.758 -0.314 -0.526 -0.116

35 and younger

36 to 50 yrs

51 and older



136

Hc1: In 2002, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 36 to 50 years.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hc1.1: (µm02)35younger ≠ (µm02)36-50 0.0141 0.801 No
Hc1.2: (µa02)35younger ≠ (µa02)36-50 -0.1643 0.006 Yes
Hc1.3: (µc02)35younger ≠ (µc02)36-50 0.1043 0.093 No
Hc1.4: (µh02)35younger ≠ (µh02)36-50 0.1156 0.036 Yes

Hc2: In 2002, the four culture type mean values of the age subclass 36 to 50 years was
significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hc2.1: (µm02)36-50 ≠ (µm02)51older -0.0992 0.022 Yes
Hc2.2: (µa02)36-50 ≠ (µa02)51older -0.1535 0.001 Yes
Hc2.3: (µc02)36-50 ≠ (µc02)51older -0.1149 0.016 Yes
Hc2.4: (µh02)36-50 ≠ (µh02)51older -0.1515 0.000 Yes

Hc3: In 2002, the four culture type mean values of the age subclass 35 years or younger
was significantly different than subclass 51 years and older.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hc3.1: (µm02)35younger ≠ (µm02)51older -0.0850 0.156 No
Hc3.2: (µa02)35younger ≠ (µa02)51older 0.0109 0.866 No
Hc3.3: (µc02)35younger ≠ (µc02)51older -0.0106 0.873 No
Hc3.4: (µh02)35younger ≠ (µh02)51older -0.0359 0.541 No

The results showed there were significant statistical differences in two out of the

four culture types between the 35 years or younger and the 36 to 50 years. In this case,

the hypotheses were partially supported.  Conversely, there were significant differences

in all four culture types between the 36 to 50 years and 51 years and older.  In this case,

the hypotheses were fully supported.  On the other hand, there were no significant

differences in any of the four culture types between the 35 years or younger and the 51

years and older.  Hence, these hypotheses were not supported.
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The attribute of age was examined for the three points in time over a five-year

period.  In 1997, the results indicated that there were significantly different subcultures

among two of the three age subclasses.  The age subclasses 35 years or younger and

51and older showed significantly different subcultures in all four culture types.  In

addition, the age subclasses 36 to 50 years and 51 years and older showed significantly

different subcultures in all four culture types.  Hence, in 1997, the age subclass of 51

years and older showed a significantly different subculture than the other two age

subclasses.  Conversely, the resulted showed no significantly different culture type values

between the 35 years or younger and the 36 to 50 years subclasses.  For this attribute in

1997, eight of the 12 hypotheses supported.

In 1999, the age subclasses showed only one significantly difference in

subcultures.  This occurred between the 36 to 50 years and 51 years and older subclasses.

Hence, the 35 years or younger subclass was analyzed to not have any significant

different subculture with either the other two subclasses.  For this attribute in 1999, only

four of the 12 hypotheses were supported.

In 2002, the significantly different subcultures between the 36 to 50 years and 51

years and older subclasses continued to exist.  In addition, there were significant

differences in two of the four culture types between the 35 years or younger and the 36 to

50 years subclasses that did not exist in 1999.  For this attribute in 2002 survey, six of the

12 hypotheses were supported.
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Occupational Discipline Attribute Results

1997 Survey Data for the Attribute of Occupational Discipline

1997 Graph for the Attribute of Occupational Discipline
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Mean 3.5554 3.2345 3.2417 3.2116
N 615 616 613 610
Std. Deviation 0.61286 0.64543 0.69242 0.61309
Kurtosis 1.111 0.261 0.075 0.599
Skewness -0.643 -0.336 -0.447 -0.420
Mean 3.8528 3.6668 3.5565 3.4088
N 191 191 191 191
Std. Deviation 0.60924 0.65478 0.75647 0.64679
Kurtosis 1.327 0.886 1.215 0.895
Skewness -0.676 -0.650 -0.845 -0.399
Mean 3.7199 3.4186 3.3290 3.3989
N 423 423 420 421
Std. Deviation 0.65891 0.67237 0.75370 0.63849
Kurtosis 1.480 1.035 0.276 1.078
Skewness -0.804 -0.594 -0.538 -0.539
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Hd1: In 1997, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Scientist.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hd1.1: (µm97)E ≠ (µm97)S -0.2973 0.000 Yes
Hd1.2: (µa97)E ≠ (µa97)S -0.4324 0.000 Yes
Hd1.3: (µc97)E ≠ (µc97)S -0.3148 0.000 Yes
H1.4: (µh97)E ≠ (µh97)S -0.1973 0.000 Yes

Hd2: In 1997, the four culture type mean values of the occupational discipline subclass
Scientist was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hd2.1: (µm97)S ≠ (µm97)PA -0.1329 0.015 Yes
Hd2.2: (µa97)S ≠ (µa97)PA 0.2482 0.000 Yes
Hd2.3: (µc97)S ≠ (µc97)PA 0.2275 0.000 Yes
Hd2.4: (µh97)S ≠ (µh97)PA 0.0099 0.856 No

Hd3: In 1997, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hd3.1: (µm97)E ≠ (µm97)PA -0.1645 0.000 Yes
Hd3.2: (µa97)E ≠ (µa97)PA -0.1842 0.000 Yes
Hd3.3: (µc97)E ≠ (µc97)PA -0.0873 0.057 No
Hd3.4: (µh97)E ≠ (µh97)PA -0.1873 0.000 Yes

The results showed were significant statistical differences in all four culture types

between the Engineer and the Scientist subclasses. In this case, the hypotheses were fully

supported.  Furthermore, there were significant differences in three out of the four culture

types between the Scientist and the Professional Administrative subclasses, and similar

result occurred between the Engineer and the Professional Administrative subclasses.  In

these cases, the hypotheses were partially supported.
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1999 Survey Data for the Attribute of Occupational Discipline

1999 Graph for the Attribute of Occupational Discipline
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Mean 3.5833 3.2584 3.3220 3.2161
N 645 645 643 643
Std. Deviation 0.63950 0.65928 0.68313 0.64213
Kurtosis 0.883 0.284 0.312 0.164
Skewness -0.606 -0.353 -0.543 -0.464
Mean 3.8100 3.6266 3.5702 3.3020
N 181 181 181 181
Std. Deviation 0.60331 0.58023 0.65742 0.60899
Kurtosis 0.720 1.049 0.309 1.635
Skewness -0.356 -0.485 -0.343 -0.132
Mean 3.8023 3.4821 3.4428 3.4657
N 417 419 418 419
Std. Deviation 0.65102 0.66213 0.68721 0.60185
Kurtosis 1.728 0.761 0.246 0.513
Skewness -0.935 -0.633 -0.538 -0.480
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He1: In 1999, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Scientist.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

He1.1: (µm99)E ≠ (µm99)S -0.2268 0.000 Yes
He1.2: (µa99)E ≠ (µa99)S -0.3682 0.000 Yes
He1.3: (µc99)E ≠ (µc99)S -0.2482 0.000 Yes
He1.4: (µh99)E ≠ (µh99)S -0.0859 0.102 No

He2: In 1999, the four culture type mean values of the occupational discipline subclass
Scientist was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

He2.1: (µm99)S ≠ (µm99)PA 0.0078 0.891 No
He2.2: (µa99)S ≠ (µa99)PA 0.1446 0.012 Yes
He2.3: (µc99)S ≠ (µc99)PA 0.1274 0.036 Yes
He2.4: (µh99)S ≠ (µh99)PA -0.1637 0.003 Yes

He3: In 1999, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

He3.1: (µm99)E ≠ (µm99)PA -0.2190 0.000 Yes
He3.2: (µa99)E ≠ (µa99)PA -0.2237 0.000 Yes
He3.3: (µc99)E ≠ (µc99)PA -0.1208 0.005 Yes
He3.4: (µh99)E ≠ (µh99)PA -0.2496 0.000 Yes

The results showed there were significant differences in three out of the four

culture types between the Engineer and the Scientist subclasses, and similar results

occurred between the Scientist and the Professional Administrative subclasses. In these

cases, the hypotheses were partially supported.  Furthermore, there were significant

differences in all four culture types between the Engineer and the Professional

Administrative subclasses.  In this case, the hypotheses were fully supported.
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2002 Survey Data for the Attribute of Occupational Discipline

2002 Graph for the Attribute of Occupational Discipline
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Mean 3.7721 3.3584 3.5249 3.4459
N 558 558 557 558
Std. Deviation 0.62347 0.65102 0.64882 0.59011
Kurtosis 0.405 0.213 0.201 0.394
Skewness -0.526 -0.331 -0.393 -0.310
Mean 3.8676 3.5694 3.6179 3.3895
N 121 122 121 122
Std. Deviation 0.59722 0.70709 0.67953 0.66714
Kurtosis 1.055 1.120 0.570 0.879
Skewness -0.644 -0.353 -0.488 -0.316
Mean 3.9068 3.5813 3.5396 3.5409
N 358 358 359 359
Std. Deviation 0.59620 0.64216 0.74240 0.61564
Kurtosis 1.751 0.272 0.733 0.271
Skewness -0.848 -0.207 -0.723 -0.291
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Hf1: In 2002, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Scientist.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hf1.1: (µm02)E ≠ (µm02)S -0.0955 0.119 No
Hf1.2: (µa02)E ≠ (µa02)S -0.2110 0.001 Yes
Hf1.3: (µc02)E ≠ (µc02)S -0.0930 0.177 No
Hf.4: (µh02)E ≠ (µh02)S 0.0564 0.354 No

Hf2: In 2002, the four culture type mean values of the occupational discipline subclass
Scientist was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hf2.1: (µm02)S ≠ (µm02)PA -0.0392 0.542 No
Hf2.2: (µa02)S ≠ (µa02)PA -0.0119 0.862 No
Hf2.3: (µc02)S ≠ (µc02)PA 0.0783 0.278 No
Hf2.4: (µh02)S ≠ (µh02)PA -0.1514 0.018 Yes

Hf3: In 2002, the four culture type mean values of the occupational discipline subclass
Engineer was significantly different than subclass Professional Administrative.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hf3.1: (µm02)E ≠ (µm02)PA -0.1347 0.001 Yes
Hf3.2: (µa02)E ≠ (µa02)PA -0.2229 0.000 Yes
Hf3.3: (µc02)E ≠ (µc02)PA -0.0148 0.750 No
Hf3.4: (µh02)E ≠ (µh02)PA -0.0950 0.021 Yes

The results showed there were no significant statistical differences in three out of

the four culture types between the Engineer and Scientist subclasses, and similar results

occurred between the Scientist and the Professional Administrative subclasses.  In these

cases, the hypotheses were minimally supported.  On the other hand, there were

significant differences in three out of the four culture types between the Engineer and the

Professional Administrative subclasses. In this case, the hypotheses were partially

supported.
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The attribute of occupational discipline was examined for the three points in time

over a five-year period.  In 1997, the results indicated that there were predominantly

significant different subcultures among all three subclasses.  The subclasses Engineer and

Scientist showed significantly different subcultures in all four culture types.  In the

analyses between the Scientist and Professional Administrative subclasses, three of the

four cultures types showed significant differences.  The same occurred between the

Engineer and Professional Administrative subclasses.  For this attribute in 1997, ten of

the 12 hypotheses were supported.

The results in 1999 were found to be similar those found in 1997.  Each subclass

showed to have at least three of the four culture types to be significantly different in

comparison to the other subclasses.  In this case, the subclasses Engineer and

Professional Administrative showed significantly different subcultures in all four culture

types.  In the analyses between the Scientist and Professional Administrative subclasses,

three of the four cultures types showed significant differences.  The same occurred

between the Engineer and Scientist subclasses.  For this attribute in 1999, ten of the 12

hypotheses were supported.

In 2002, there was a change from the results that were found in 1997 and 1999.

The findings showed that there was only one, adhocracy, of the four culture types that

showed significant difference between the subclasses Engineer and Scientist. A

significant statistical difference in the cultural type hierarchy was found between the

subclasses Scientist and Professional Administrative.  Hence, the subcultures based on

occupational discipline appeared become less apparent from 1999 to 2002.  For this

attribute in 2002, only five of the 12 hypotheses were supported.
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Supervisory Responsibility Attribute Culture Results

1997 Survey Data for the Attribute of Supervisory Responsibility

1997 Graph for the Attribute of Supervisory Responsibility
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Mean 3.7553 3.4469 3.5814 3.4526
N 223 223 221 222
Std. Deviation 0.56886 0.61008 0.62677 0.55073
Kurtosis 0.359 1.252 0.824 1.021
Skewness -0.477 -0.659 -0.756 -0.450
Mean 3.6337 3.3432 3.3797 3.3635
N 130 130 130 130
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Mean 3.6363 3.3556 3.2466 3.2632
N 867 868 864 861
Std. Deviation 0.64039 0.67886 0.73697 0.65257
Kurtosis 1.070 0.406 0.172 0.655
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Hg1: In 1997, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Group Leader.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hg1.1: (µm97)SU ≠ (µm97)GL 0.1216 0.084 No
Hg1.2: (µa97)SU ≠ (µa97)GL 0.1037 0.162 No
Hg1.3: (µc97)SU ≠ (µc97)GL 0.2017 0.011 Yes
Hg1.4: (µh97)SU ≠ (µh97)GL 0.0891 0.200 No

Hg2: In 1997, the four culture type mean values of the supervisory responsibility
subclass Group Leader was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hg2.1: (µm97)GL ≠ (µm97)EM -0.0025 0.966 No
Hg2.2: (µa97)GL ≠ (µa97)EM -0.0124 0.845 No
Hg2.3: (µc97)GL ≠ (µc97)EM 0.1332 0.050 Yes
Hg2.4: (µh97)GL ≠ (µh97)EM 0.1002 0.091 No

Hg3: In 1997, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hg3.1: (µm97)SU ≠ (µm97)EM 0.1191 0.013 Yes
Hg3.2: (µa97)SU ≠ (µa97)EM 0.0913 0.070 No
Hg3.3: (µc97)SU ≠ (µc97)EM 0.3349 0.000 Yes
Hg3.4: (µh97)SU ≠ (µh97)EM 0.1893 0.000 Yes

The results showed there were no significant differences in three out of the four

culture types between the Supervisor and the Group Leader subclasses, and similar

results occurred between the Group Leaders and the Employee subclasses. In these cases,

the hypotheses were minimally supported.  On the other hand, there were significant

differences in three out of the four culture types between the Supervisor and the

Employee subclasses. In this case, the hypotheses were partially supported.
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1999 Survey Data for the Attribute of Supervisory Responsibility

1999 Graph for the Attribute of Supervisory Responsibility
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Hh1: In 1999, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Group Leader.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hh1.1: (µm99)SU ≠ (µm99)GL 0.2548 0.000 Yes
Hh1.2: (µa99)SU ≠ (µa99)GL 0.2910 0.000 Yes
Hh1.3: (µc99)SU ≠ (µc99)GL 0.4211 0.000 Yes
Hh1.4: (µh99)SU ≠ (µh99)GL 0.1781 0.001 Yes

Hh2: In 1999, the four culture type mean values of the supervisory responsibility
subclass Group Leader was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hh2.1: (µm99)GL ≠ (µm99)EM -0.0784 0.198 No
Hh2.2: (µa99)GL ≠ (µa99)EM -0.0802 0.201 No
Hh2.3: (µc99)GL ≠ (µc99)EM -0.0254 0.688 No
Hh2.4: (µh99)GL ≠ (µh99)EM -0.0701 0.239 No

Hh3: In 1999, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hh3.1: (µm99)SU ≠ (µm99)EM 0.1765 0.000 Yes
Hh3.2: (µa99)SU ≠ (µa99)EM 0.2109 0.000 Yes
Hh3.3: (µc99)SU ≠ (µc99)EM 0.3957 0.000 Yes
Hh3.4: (µh99)SU ≠ (µh99)EM 0.1080 0.021 Yes

The results showed there were significant differences in all four culture types

between the Supervisor and the Group Leader subclasses, and similar results occurred

with the Supervisor and the Employee subclasses.  In these cases, the hypotheses were

fully supported.  On the other hand, there were no significant differences in any of the

four culture types between the Group Leader and the Employee subclasses.  In this case,

the hypotheses were not supported.
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2002 Survey Data for the Attribute of Supervisory Responsibility

2002 Graph for the Attribute of Supervisory Responsibility
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Hi1: In 2002, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Group Leader.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hi1.1: (µm02)SU ≠ (µm02)GL 0.2099 0.004 Yes
Hi1.2: (µa02)SU ≠ (µa02)GL 0.1837 0.020 Yes
Hi1.3: (µc02)SU ≠ (µc02)GL 0.2929 0.000 Yes
Hi.4: (µh02)SU ≠ (µh02)GL 0.1716 0.018 Yes

Hi2: In 2002, the four culture type mean values of the supervisory responsibility
subclass Group Leader was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hi2.1: (µm02)GL ≠ (µm02)EM 0.0432 0.488 No
Hi2.2: (µa02)GL ≠ (µa02)EM -0.0626 0.355 No
Hi2.3: (µc02)GL ≠ (µc02)EM 0.0370 0.590 No
Hi2.4: (µh02)GL ≠ (µh02)EM -0.0382 0.538 No

Hi3: In 2002, the four culture type mean values of the supervisory responsibility
subclass Supervisor was significantly different than subclass Employee.

Hypothesis Mean
Difference

Significance Hypothesis
Supported?

Hi3.1: (µm02)SU ≠ (µm02)EM 0.2530 0.000 Yes
Hi3.2: (µa02)SU ≠ (µa02)EM 0.1211 0.023 Yes
Hi3.3: (µc02)SU ≠ (µc02)EM 0.3299 0.000 Yes
Hi3.4: (µh02)SU ≠ (µh02)EM 0.1333 0.006 Yes

The results showed there were significant differences in all four culture types

between the Supervisor and the Group Leader subclasses, and similar results occurred

with the Supervisor and the Employee subclasses. In these cases, the hypotheses were

fully supported.  On the other hand, there were no significant differences in any of the

four culture types between the Group Leader and the Employee subclasses. In this case,

the hypotheses were not supported.
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The attribute of supervisory responsibility was examined for the three points in

time over a five-year period.  In 1997, the results indicated that there were predominantly

significant different subcultures only between the Supervisor and Employee.  The

subclasses Supervisor and Employee showed significantly different subcultures in three

of the four culture types.  In the analyses between the Supervisor and Group Leader

subclasses, only one of the four cultures types showed significant differences.  The same

occurred between the Group Leader and Employee subclasses.  In both comparisons, the

one culture type that showed significant differences was the Clan culture type.  For this

attribute in 1997, only five of the 12 hypotheses were supported.

In 1999, there was a substantial change from the results that were found in 1997.

The findings showed that all four culture types had significant differences between the

subclasses Supervisor and Group Leader.  The same was found between the subclasses

Supervisor and Employee.  Conversely, there were no significant differences between the

subclasses Group Leader and Employee.  For this attribute, eight of the 12 hypotheses

were supported.

The results in 2002 were found to be the same as those found in 1999.  The

findings showed that all four culture types had significant differences between the

subclasses Supervisor and Group Leader.  The same was found between the subclasses

Supervisor and Employee.  Conversely, there were no significant differences between the

subclasses Group Leader and Employee.  For this attribute in 2002, eight of the 12

hypotheses were supported.

Thus, over the period from 1997 to 1999 the subcultures based on the attribute of

supervisory responsibility showed an increased differentiation of the subclasses
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Supervisor and Group Leader.  It also found that the Supervisor and Employee subclasses

had consistent significant culture differences from 1997 to 2002.  On the other hand, the

Group Leader and Employee subclasses were found to have almost no significant

difference in culture over the same time period.

Second Research Question, Hypotheses, and Results

2) Over the five-year period of study, what was the dominant culture type (market,

adhocracy, clan, or hierarchy) of each subclass as divided by the three attributes of

age, occupational discipline, and supervisory responsibility?

Hj1: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hypothesis Difference Significance Hypothesis
Supported?

Hj1.1: (µm97)35younger > (µa97)35younger 0.2891 0.000 Yes
Hj1.2: (µm97)35younger > (µc97)35younger 0.3584 0.000 Yes
Hj1.3: (µm97)35younger > (µh97)35younger 0.3125 0.000 Yes

Hj2: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hypothesis Difference Significance Hypothesis
Supported?

Hj2.1: (µm97)36-50 > (µa97)36-50 0.3120 0.000 Yes
Hj2.2: (µm97)36-50 > (µc97)36-50 0.3439 0.000 Yes
Hj2.3: (µm97)36-50  > (µh97)36-50 0.3829 0.000 Yes

Hj3: In 1997, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hypothesis Difference Significance Hypothesis
Supported?

Hj3.1: (µm97)51older > (µa97)51older 0.2528 0.000 Yes
Hj3.2: (µm97)51older > (µc97)51older 0.3073 0.000 Yes
Hj3.3: (µm97)51older > (µh97)51older 0.3387 0.000 Yes
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The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.

Hk1: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hypothesis Difference Significance Hypothesis
Supported?

Hk1.1: (µm99)35younger > (µa99)35younger 0.3222 0.000 Yes
Hk1.2: (µm99)35younger > (µc99)35younger 0.3045 0.000 Yes
Hk1.3: (µm99)35younger > (µh99)35younger 0.3717 0.000 Yes

Hk2: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hypothesis Difference Significance Hypothesis
Supported?

Hk2.1: (µm99)36-50 > (µa99)36-50 0.2890 0.000 Yes
Hk2.2: (µm99)36-50 > (µc99)36-50 0.2867 0.000 Yes
Hk2.3: (µm99)36-50  > (µh99)36-50 0.3798 0.000 Yes

Hk3: In 1999, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hypothesis Difference Significance Hypothesis
Supported?

Hk3.1: (µm99)51older > (µa99)51older 0.2900 0.000 Yes
Hk3.2: (µm99)51older > (µc99)51older 0.2759 0.000 Yes
Hk3.3: (µm99)51older > (µh99)51older 0.3572 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Hl1: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 35 years or younger.

Hypothesis Difference Significance Hypothesis
Supported?

Hl1.1: (µm02)35younger > (µa02)35younger 0.2597 0.000 Yes
Hl1.2: (µm02)35younger > (µc02)35younger 0.2150 0.000 Yes
Hl1.3: (µm02)35younger > (µh02)35younger 0.2857 0.000 Yes

Hl2: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 36 to 50 years.

Hypothesis Difference Significance Hypothesis
Supported?

Hl2.1: (µm02)36-50 > (µa02)36-50 0.4137 0.000 Yes
Hl2.2: (µm02)36-50 > (µc02)36-50 0.3085 0.000 Yes
Hl2.3: (µm02) 36-50  > (µh02)36-50 0.3908 0.000 Yes

Hl3: In 2002, the market culture type was the significantly dominant culture type of the
age attribute subclass 51 years and older.

Hypothesis Difference Significance Hypothesis
Supported?

Hl3.1: (µm02)51older > (µa02)51older 0.3536 0.000 Yes
Hl3.2: (µm02)51older > (µc02)51older 0.2826 0.000 Yes
Hl3.3: (µm02)51older > (µh02)51older 0.3417 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Hm1: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Engineer.

Hypothesis Difference Significance Hypothesis
Supported?

Hm1.1: (µm97)E > (µa97)E 0.3226 0.000 Yes
Hm1.2: (µm97)E > (µc97)E 0.3214 0.000 Yes
Hm1.3: (µm97)E > (µh97)E 0.3438 0.000 Yes

Hm2: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Scientist.

Hypothesis Difference Significance Hypothesis
Supported?

Hm2.1: (µm97)S > (µa97)S 0.1922 0.000 Yes
Hm2.2: (µm97)S > (µc97)S 0.2952 0.000 Yes
Hm2.3: (µm97)S  > (µh97)S 0.4463 0.000 Yes

Hm3: In 1997, the market culture type was the significantly dominant culture type of
the occupational discipline attribute subclass Professional Administrative.

Hypothesis Difference Significance Hypothesis
Supported?

Hm3.1: (µm97)PA > (µa97)PA 0.2991 0.000 Yes
Hm3.2: (µm97)PA > (µc97)PA 0.3900 0.000 Yes
Hm3.3: (µm97)PA > (µh97)PA 0.3240 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Hn1: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Engineer.

Hypothesis Difference Significance Hypothesis
Supported?

Hn1.1: (µm99)E > (µa99)E 0.3280 0.000 Yes
Hn1.2: (µm99)E > (µc99)E 0.2631 0.000 Yes
Hn1.3: (µm99)E > (µh99)E 0.3656 0.000 Yes

Hn2: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Scientist.

Hypothesis Difference Significance Hypothesis
Supported?

Hn2.1: (µm99)S > (µa99)S 0.1834 0.000 Yes
Hn2.2: (µm99)S > (µc99)S 0.2399 0.000 Yes
Hn2.3: (µm99)S  > (µh99)S 0.5080 0.000 Yes

Hn3: In 1999, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Professional Administrative.

Hypothesis Difference Significance Hypothesis
Supported?

Hn3.1: (µm99)PA > (µa99)PA 0.3203 0.000 Yes
Hn3.2: (µm99)PA > (µc99)PA 0.3584 0.000 Yes
Hn3.3: (µm99)PA > (µh99)PA 0.3367 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Ho1: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Engineer.

Hypothesis Difference Significance Hypothesis
Supported?

Ho1.1: (µm02)E > (µa02)E 0.4180 0.000 Yes
Ho1.2: (µm02)E > (µc02)E 0.2504 0.000 Yes
Ho1.3: (µm02)E > (µh02)E 0.3286 0.000 Yes

Ho2: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Scientist.

Hypothesis Difference Significance Hypothesis
Supported?

Ho2.1: (µm02)S > (µa02)S 0.2935 0.000 Yes
Ho2.2: (µm02)S > (µc02)S 0.2497 0.000 Yes
Ho2.3: (µm02)S  > (µh02)S 0.4832 0.000 Yes

Ho3: In 2002, the market culture type was the significantly dominant culture type of the
occupational discipline attribute subclass Professional Administrative.

Hypothesis Difference Significance Hypothesis
Supported?

Ho3.1: (µm02)PA > (µa02)PA 0.3255 0.000 Yes
Ho3.2: (µm02)PA > (µc02)PA 0.3600 0.000 Yes
Ho3.3: (µm02)PA > (µh02)PA 0.3700 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.



158

Hp1: In 1997, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hypothesis Difference Significance Hypothesis
Supported?

Hp1.1: (µm97)SU > (µa97)SU 0.3007 0.000 Yes
Hp1.2: (µm97)SU > (µc97)SU 0.1762 0.000 Yes
Hp1.3: (µm97)SU > (µh97)SU 0.3121 0.000 Yes

Hp2: In 1997, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hypothesis Difference Significance Hypothesis
Supported?

Hp2.1: (µm97)GL > (µa97)GL 0.3005 0.000 Yes
Hp2.2: (µm97)GL > (µc97)GL 0.2715 0.000 Yes
Hp2.3: (µm97)GL  > (µh97)GL 0.2724 0.000 Yes

Hp3: In 1997, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hypothesis Difference Significance Hypothesis
Supported?

Hp3.1: (µm97)EM > (µa97)EM 0.2822 0.000 Yes
Hp3.2: (µm97)EM > (µc97)EM 0.3919 0.000 Yes
Hp3.3: (µm97)EM > (µh97)EM 0.3726 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Hq1: In 1999, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hypothesis Difference Significance Hypothesis
Supported?

Hq1.1: (µm99)SU > (µa99)SU 0.2699 0.000 Yes
Hq1.2: (µm99)SU > (µc99)SU 0.1117 0.000 Yes
Hq1.3: (µm99)SU > (µh99)SU 0.4333 0.000 Yes

Hq2: In 1999, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hypothesis Difference Significance Hypothesis
Supported?

Hq2.1: (µm99)GL > (µa99)GL 0.3061 0.000 Yes
Hq2.2: (µm99)GL > (µc99)GL 0.2779 0.000 Yes
Hq2.3: (µm99)GL  > (µh99)GL 0.3564 0.000 Yes

Hq3: In 1999, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hypothesis Difference Significance Hypothesis
Supported?

Hq3.1: (µm99)EM > (µa99)EM 0.3009 0.000 Yes
Hq3.2: (µm99)EM > (µc99)EM 0.3320 0.000 Yes
Hq3.3: (µm99)EM > (µh99)EM 0.3594 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.
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Hr1: In 2002, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Supervisor.

Hypothesis Difference Significance Hypothesis
Supported?

Hr1.1: (µm02)SU > (µa02)SU 0.4659 0.000 Yes
Hr1.2: (µm02)SU > (µc02)SU 0.2275 0.000 Yes
Hr1.3: (µm02)SU > (µh02)SU 0.4462 0.000 Yes

Hr2: In 2002, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Group Leader.

Hypothesis Difference Significance Hypothesis
Supported?

Hr2.1: (µm02)GL > (µa02)GL 0.4397 0.000 Yes
Hr2.2: (µm02)GL > (µc02)GL 0.3106 0.000 Yes
Hr2.3: (µm02)GL  > (µh02)GL 0.4079 0.000 Yes

Hr3: In 2002, the market culture type was the significantly dominant culture type of the
supervisory responsibility attribute subclass Employee.

Hypothesis Difference Significance Hypothesis
Supported?

Hr3.1: (µm02)EM > (µa02)EM 0.3366 0.000 Yes
Hr3.2: (µm02)EM > (µc02)EM 0.3035 0.000 Yes
Hr3.3: (µm02)EM > (µh02)EM 0.3312 0.000 Yes

The results showed that the market culture type was dominant with all three

subclasses at a significant level, and that all hypotheses were supported.

In summary, the findings for the second research question and accompanying

hypotheses showed that all hypotheses were supported on a statistically significant level.

For all cases, the market culture type was found to be the dominant culture type over the

other three culture types.
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Third Research Question, Hypotheses, and Results

3) Over the five-year period of study, were there subclasses that were more

performance-driven, results-oriented and competitive (market culture type)?

This question investigated the changes and trends of the subclasses’ culture based

on survey year and each of the three attributes.  It also served the purpose of a more

focused investigation of the change toward a more market culture type.

Differences Based on the Attribute of Age

Hs1.1: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs1.1: (µm97)35younger > (µm97)36-50

Hs1.2: In 1997, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs1.2: (µm97)35younger > (µm97)51older

Hs2.1: In 1999, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs2.1: (µm99)35younger > (µm99)36-50

Hs2.2: In 1999, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs2.2: (µm99)35younger > (µm99)51older

Hs3.1: In 2002, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 36 to 50 years.

Hs3.1: (µm02)35younger > (µm02)36-50

Hs3.2: In 2002, the market culture type mean value of the age subclass 35 years or
younger was significantly greater than subclass 51 years and older.

Hs3.2: (µm02)35younger > (µm02)51older



162

Hypothesis Difference Significance Hypothesis
Supported?

Hs1.1: (µm97)35younger > (µm97)36-50 -0.0714 N/A (.058) No
Hs1.2: (µm97)35younger > (µm97)51older -0.1634 N/A (.000) No
Hs2.1: (µm99)35younger > (µm99)36-50 0.570 0.119 No
Hs2.2: (µm99)35younger > (µm99)51older -0.0716 N/A (.091) No
Hs3.1: (µm02)35younger > (µm02)36-50 0.0141 0.401 No
Hs3.2: (µm02)35younger > (µm02)51older -0.0850 N/A (.078) No

Results showed the hypotheses were not supported.  Additional analyses revealed

that in 1997, the subclass 51 years and older had a significantly larger market culture

mean value than both subclasses 35 years or younger and the 36 to 50 years.

Differences Based on the Attribute of Occupational Discipline

Ht1.1: In 1997, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Scientist.

Ht1.1: (µm97)E > (µm97)S

Ht1.2: In 1997, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Professional
Administrative.

Ht1.2: (µm97)E > (µm97)PA

Ht2.1: In 1999, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Scientist.

Ht2.1: (µm99)E > (µm99)S

Ht2.2: In 1999, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Professional
Administrative.

Ht2.2: (µm99)E > (µm99)PA

Ht3.1: In 2002, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Scientist.

Ht3.1: (µm02)E > (µm02)S

Ht3.2: In 1997, the market culture type mean value of the occupational discipline
subclass Engineer was significantly greater than subclass Professional
Administrative.

Ht3.2: (µm02)E > (µm02)PA
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Hypothesis Difference Significance Hypothesis
Supported?

Ht1.1: (µm97)E > (µm97)S -0.2974 N/A (.000) No
Ht1.2: (µm97)E > (µm97)PA -0.1645 N/A (.000) No
Ht2.1: (µm99)E > (µm99)S -0.2268 N/A (.000) No
Ht2.2: (µm99)E > (µm99)PA -0.2190 N/A (.000) No
Ht3.1: (µm02)E > (µm02)S -0.0955 N/A (.059) No
Ht3.2: (µm02)E > (µm02)PA -0.1347 N/A (.000) No

Results showed the hypotheses were not supported.  Additional analyses revealed

that in 1997, the Scientist subclass had a significantly larger market culture mean value

than both subclasses Engineer and Professional Administrative.

Differences Based on the Attribute of Supervisory Responsibility

Hu1.1: In 1997, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Group Leader.

Hu1.1: (µm97)SU > (µm97)GL

Hu1.2: In 1997, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Employee.

Hu1.2: (µm97)SU > (µm97)EM

Hu2.1: In 1999, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Group Leader.

Hu2.1: (µm99)SU > (µm99)GL

Hu2.2: In 1999, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Employee.

Hu2.2: (µm99)SU > (µm99)EM

Hu3.1: In 2002, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Group Leader.

Hu3.1: (µm02)SU > (µm02)GL

Hu3.2: In 2002, the market culture type mean value of the supervisory responsibility
subclass Supervisor was significantly greater than subclass Employee.

Hu3.2: (µm02)SU > (µm02)EM
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Hypothesis Difference Significance Hypothesis
Supported?

Hu1.1: (µm97)SU > (µm97)GL 0.1216 0.042 Yes
Hu1.2: (µm97)SU > (µm97)EM 0.1191 0.007 Yes
Hu2.1: (µm99)SU > (µm99)GL 0.2548 0.000 Yes
Hu2.2: (µm99)SU > (µm99)EM 0.1765 0.000 Yes
Hu3.1: (µm02)SU > (µm02)GL 0.2099 0.002 Yes
Hu3.2: (µm02)SU > (µm02)EM 0.2530 0.000 Yes

Results showed that all hypotheses were supported.  The subclass Supervisor had

significantly higher market culture mean values than the subclasses Group Leader and

Employee for all three survey years.


