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ABSTRACT  

 

A STUDY IN THE PROFESSIONALIZATION OF CIVILIAN CONTRACT 

MANAGERS IN THE DEPARTMENT OF DEFENSE: THE RELATIONSHIP 

BETWEEN EDUCATIONAL ATTAINMENT AND JOB PROFICIENCY  

Michael Eric Wooten 

Robert M. Zemsky 

 

This study examined the relationship between three education measures and 

reported job proficiency amongst civilian contract managers within the Department of 

Defense (DoD). Congress created a framework for workforce development through the 

Defense Acquisition Workforce Improvement Act (DAWIA) of 1990. The DoD’s 

framework established criteria for entry into the contract management workforce. This 

criteria mandated baccalaureate degree attainment, contract training, and contracting 

experience within three progressive levels of professional certification for DoD contract 

managers. The DoD also conducted a 2008 competency study to determine what skills 

were important in contract management. The study collected Likert Scale survey 

responses from 9,504 civilian contract managers and their supervisors.  

This study used data from the 2008 DoD competency study to test the relationship 

between the DAWIA criteria and reported proficiency scores in 62 contract management 

competency elements. Using factor analysis, the competency elements were reduced to 

five competency factors from the perspective of the contract managers and four 



x 
 
competency factors from the perspective of their supervisors. Human capital theory 

suggests that progressive educational attainment and repeated task performance improve 

job proficiency; accordingly, the conceptual framework of this study links the three key 

education measures drawn from the DAWIA criteria – (1) college program of study by 

degree attainment level, (2) years of contracting experience, and (3) certification level – 

to reported proficiency scores against competencies identified in the competency model. 

This study controlled for race, sex, and the area of specialization, e.g., major weapons 

systems, construction, base operations support, that characterized the contract managers’ 

present assignments at the time of the 2008 study. 
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Chapter 1 

Introduction 

In 1990, Congress passed the Defense Acquisition Workforce Improvement Act 

(DAWIA)1. The act established education, training, and experience requirements to 

promote professionalism and competence among the members of the defense acquisition 

workforce (Layton, 2007). DAWIA created progressive standards of education, training, 

and experience for both the military and civilian members of the defense acquisition 

workforce by establishing three certification levels for each acquisition discipline (DoD, 

2003; Layton, 2007). For contract management, DAWIA implemented a significant 

education standard by requiring a bachelor’s degree or 24 semester hours of business-

related courses (10 USC Chapter 87, 2011). For each certification level, DAWIA 

required its employees in contract management to complete training courses, provided by 

Defense Acquisition University (DAU)2, and it set minimum experience requirements 

(10 USC Chapter 87, 2011; DoD, 2003). Table 1 (below) contains the DAWIA 

requirements. These requirements illustrate the certification structure and provide the 

proposed study with a conceptual framework that ties specific levels of education, 

training, and experience measures to needed proficiency in acquisition.  

This conceptual framework asserts that proficiency in work-related competencies 

is determined by three key measures: (1) program of study by degree attainment level, (2)  

                                                           
1 DAWIA establishes three levels of certification for the acquisition workforce according to education 
(degree attainment level), completion of prescribed DAU training courses, and years of acquisition 
experience. 
2 The Defense Acquisition Workforce may also receive credit for completing training courses provided by 
DAU-approved equivalency providers.  
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Table 1: DAWIA Certification Requirements for Contracting3 
 
LEVEL I 

 

EDUCATION 
 

Baccalaureate degree 
OR 

at least 24 semester hours among accounting, law, business finance, 
contracts,  purchasing, economics, industrial management, 
marketing, quantitative methods, and organization and management  

OR 
At least 10 years of contracting experience as of October 1, 1991. 

EXPERIENCE 1 year of contracting experience 
TRAINING 
 

CON 101 Basics of Contracting 
CON 104 Principles of Contract Pricing 

 
LEVEL II  
EDUCATION SAME AS LEVEL I 
 (Desired) Graduate studies in business administration or 

procurement 
EXPERIENCE 2 years of contracting experience 
 (Desired) An additional 2 years of contracting experience 
TRAINING 
 

CON 202 Intermediate Contracting 
CON 204 Intermediate Contract Pricing 
CON 210 Government Contract Law  

 
LEVEL III  
EDUCATION SAME AS LEVEL I 

 (Desired) Master’s degree in business administration or 
procurement 

EXPERIENCE 4 years of contracting experience 
 (Desired) An additional 4 years of contracting experience 
TRAINING 
 

CON 301 Executive Contracting  
CON 333 Management for Contracting Supervisors  

 (Desired) 2 weeks of management and leadership training 

                                                           
3 Adapted from Certification Standards Checklist – Contracting (DoD, 2003) 
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certification levels in the contract management profession, and (3) years of experience in 

the profession. By 2003, DAWIA mandated a bachelor’s degree or higher with an 

appropriate program of study4, relevant job training, and relevant experience for the 

contract management career field (DAU Catalog, 2003). A secondary data set containing 

the three key measures, other demographic data, and reported proficiency scores in 62 

work-related competency elements support a correlation study to examine the 

significance, direction, and magnitude of the relationship between the three key measures 

and reported proficiency scores in the contracting competencies.  

Statement of the Problem 

Much of human capital theory relates academic achievement to job performance. 

Some researchers praise liberal education for challenging students and sharpening the 

intellect to serve generally useful purposes including employment (Kidd, 2005; Kuncel, 

Hezlett & Ones, 2004; Schneider, 2005). Others suggest that curricula are, or should be, 

more tightly coupled to vocational objectives (Grubbs & Lazerson, 2005; Rickover, 

1959). Some researchers challenge the premise that higher education contributes to 

general workforce competencies or job performance (Arum & Roksa, 2011; Hacker & 

Dreifus, 2010). Some challenge the absolute necessity of higher education for contract 

managers (Krieger, 2007; Woodson & Yoder, 1994) or the efficacy of the contract 

management training within the DAWIA framework (Nash & Edwards, 2011). However, 

several studies suggest that higher education and academic achievement have been 

                                                           
4 DAWIA required a bachelor’s degree and 24 hours of business courses as an appropriate program of 
study by 2003. The list of desired Master’s degrees included but were not limited to the specific degrees 
listed in the 2003 Certification Standards Checklist – Contracting.  For instance, a Master’s degree in 
Federal Acquisition satisfies the desired level of education. 
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associated with higher job performance within the Department of Defense (DoD) (Celik, 

2002; Hughley & Massman, 1993; Usan & Utoglu, 1999). The impact of higher 

education on job performance in contract management remains a polemic writ large.  

Research Problem 

The phenomenon examined in this study is the relationship between education, 

training5, and experience and contract managers’ job proficiency as reported against 

criteria set in a common competency model. The conceptual framework is drawn from 

the DAWIA requirements, which presume a direct relationship between each of three 

educational attainment factors – education, job-related training, and related work 

experience – and proficiency in work-related competencies. This study examines only the 

population of civilian defense contract managers who work in the federal job series 1102. 

The study excludes the military population of contract managers because among service 

members, duties vary considerably by degree attainment level. Within the military 

population, commissioned officers and enlisted service members generally perform 

different duties. The baccalaureate degree is a basic requirement for commissioned 

officers; the baccalaureate is not required for enlisted service members. In contrast, 

civilian defense contract managers can perform the same duties regardless of degree 

attainment level. 

  

                                                           
5 Defense acquisition workforce members may complete DAWIA mandated training courses with Defense 
Acquisition University (DAU) or an equivalency provider, thus reliable data on training courses completed 
is not readily available. Since DAWIA certification level documents that an acquisition professional has 
completed the training requirements of a designated level, DAWIA certification level is used as a surrogate 
for training. 
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Research Questions 

As illustrated above in Table 1, DAWIA implemented increased standards for 

education, training, and experience to increase the professionalism and competency of the 

defense acquisition workforce. To examine the impact of the DAWIA standards, the 

proposed study will use demographic data concerning the defense acquisition workforce 

to evaluate the significance, direction, and magnitude of the relationship between the 

three key measures (program of study by degree attainment level, years of experience in 

contracting, and DAWIA certification levels in contracting) and reported proficiency 

scores in 10 selected contract management competency elements. Degree attainment 

level and program of study were combined to differentiate educational experiences by 

both level and academic discipline. The following research questions are examined: 

1. What is the significance, direction, and magnitude of the relationship between 

program of study by degree attainment level and the proficiency scores that contract 

managers and their supervisors report for a given competency element? 

2. What is the significance, direction, and magnitude of the relationship between 

DAWIA certification level in contracting and the proficiency scores that contract 

managers and their supervisors report for a given competency element? 

3. What is the significance, direction, and magnitude of the relationship between years 

of contracting and the proficiency scores that contract managers and their supervisors 

report for a given competency element? 
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Significance of the Study 

 First, the study examines a practical policy concern for DoD. What is the impact 

of DAWIA requirements on proficiency levels across the contract management 

competencies? This study can provide insights for leaders and policy makers in the DoD 

contract management community. If the DAWIA requirements are not positively related 

to proficiency levels in the competencies that matter to DoD (moreover if the DAWIA 

requirements are negatively related to those competencies), then policymakers could 

consider removing the ineffective portions of the DAWIA requirements. By removing the 

constraints imposed by any ineffective requirements, policy makers can expand the pool 

of potential contract managers. By reconciling the DAWIA framework with the DoD 

competency model, this study can help DoD leaders make more effective human capital 

decisions regarding the world’s largest buying organization. A better buying organization 

supports America’s ongoing needs to acquire the best machines of war at a price that U.S. 

citizens can afford.  

The connection between academic credentials and actual job performance is a 

complex and difficult-to-measure phenomenon. Although this study does not contain data 

from direct observation of actual job performance, its use of reported proficiency scores 

for a common set of competencies addresses the human capital argument – that academic 

achievement creates more proficient workers. This study addresses a gap in the literature 

on educational attainment and the proficiency of government employees. The 

government employees of federal, state, and local agencies work under different tenure 

and incentive systems than the private sector. These fundamental differences in 
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government and private sector work may demand different human capital strategies. 

Differences between government and private sector work notwithstanding, the study can 

contribute to the human capital literature on the relationship between academic 

credentials (or degree attainment and professional certifications) and job performance. 
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Chapter 2 

The Defense Contract Manager Career Field 

Background of the Defense Contract Manager Career Field 

The purpose of this chapter is to provide context to describe the defense contract 

management workforce; to explain who they are, what they do, what challenges they 

face, and how they prepare to meet these challenges. The answers to these questions 

provide the context necessary to understand how education and training might benefit 

contract managers and enable better work performance.  

Presently, DoD is the world’s largest buying organization (DoD, 2009). Defense 

contract managers control approximately 0.6 percent of the global Gross Domestic 

Product (DoD, 2009; Ellman, Livergood, Morrow, & Sanders, 2011). Annually, defense 

contract managers purchase nearly $400 billion in supplies, equipment, and services to 

support troop training, military infrastructure, research and development, and emergency 

response (DoD, 2009; Ellman et al, 2011). As Napoleon said, “An army marches on its 

stomach.” The ability to recruit the right contract managers and train them to operate an 

effective acquisition system enhances the nation’s ability to make the most prudent 

purchases of everything that the American military might consume. The DoD’s purchase 

actions range from buying office supplies with a credit card to entering into a series of 

contracts to develop, test, and manufacture future weapon systems (DoD, 2009; Nagle, 

1999). Historically the U.S. military has faced a gamut of threats ranging from microbes 

to Nazis to mustard gas to guerilla forces (Jones, 1999; Nagle, 1999). DoD has – out of 

necessity – purchased or developed equipment and supplies to ensure that U.S. forces 
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defeat or counter these various threats. Innovations – such as sulfa drugs, radar, jet 

engines, computers and digital equipment, pesticides, nuclear power – owe their birth to 

defense contracts (Nagle, 1999). The work performed by this collection of ordinary U.S. 

citizens, who serve as defense contract managers, has made a significant impact on the 

world’s history and economy for over a century.  

 Defense contract managers support various acquisition missions. As illustrated in 

figure 1 (below) the data from the Defense Civilian Personnel Data System (DCPDS) 

show that over 80 percent of all defense contract managers work in six mission domains6 

or areas of specialization: (1) base operations support contracting, (2) construction 

contracting, (3) contingency contracting, (4) logistics and sustainment, (5) major weapon 

systems procurement, and (6) research and development contracting. Professional 

services contracting was not addressed as a separate and distinct area of specialization in 

DCPDC; accordingly, it is not included in this study.  

Approximately one fifth of defense contract managers work in base operations 

support (DoD, 2009; DCPDS, 2011). Base operations support (BOS) contracting varies in 

complexity depending primarily on size or the functions performed by the base or 

installation being served. BOS contracting is similar to municipal purchasing. Depending 

on the size, scope, and mission of a particular military installation, BOS contract 

managers purchase the goods and services necessary to operate a small town or city. The 

BOS contract manager can acquire many of the supplies and services needed for base  

                                                           
6 The term “mission domain” is used in the Human Capital Strategic Plan, DoD (2009). This study will use 
the term “area of specialization” to mean mission domain. 
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Figure 1. Defense Contract Managers by Area of Specialization (2008) 
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The work of contract managers in contingency contracting involves fast-paced 

work needed to respond to emergencies in sometimes hostile environments. Contingency 

contracting is characterized by an immature commercial economic structure such as a 

battlefield or an area of natural disaster (OPM, 1983). Most of the contingency contract 

managers are military; less than one percent of the civilian defense contract managers 

participate in contingency operations (DCPDS, 2011). Civilian contract managers in 

contingency operations volunteer for dangerous assignments often exposing these 

personnel to combat. DAWIA exempts military service members from the baccalaureate 

degree requirement to ensure that the services can provide sufficient numbers of enlisted 

personnel to perform the contingency mission. Civilian contract managers (1102s) are not 

eligible for the baccalaureate waiver. Additionally, civilian contract managers are not 

eligible for combat benefits, e.g., life insurance benefits that military service members 

receive. These disparities present recruitment challenges. 

Approximately 15 percent of defense contract managers work in logistics and 

sustainment (DCPDS, 2011). They provide the necessary supplies and services for troops 

and equipment to function throughout the phases of troop operations or the life cycle of 

equipment. These contract managers work with industry to provide support packages and 

services for new equipment or weapon systems until the agency develops data on the 

failure rates of repair parts. They negotiate prices on spare parts and components until 

they are manufactured at standard production levels. They provide fixed price contracts 

for bills of material for parts once standard production runs are established and failure 
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rates are known. They procure services and supplies to refurbish major end items to 

extend their life span (OPM, 1983).  

One out of three defense contract managers work in weapon systems procurement 

(DCPDS, 2011). Also known as major systems acquisition, this area of specialization 

involves complex systems, negotiations with large companies, and multi-phased, high 

dollar value acquisitions (Nagle, 1999). The Office of Personnel Management defines 

major systems as “the combination of elements, such as hardware, automated data 

processing equipment, software, or construction that will function together to produce the 

capabilities required to fulfill a mission need…are subject to major systems acquisitions 

policies and procedures…. Major systems can include office buildings, power plants, 

dams, transportation systems, ships, aircraft, missile systems, space systems, or major IT 

infrastructure” (OPM, 1983,  p. 8). The early phases of major systems acquisition often 

involve research and development. The research and development procurement mission 

involves cost reimbursement contracts where private companies or universities offer their 

best efforts in pursuit of innovation or some solution to a government problem. Cost 

reimbursement contracts require the research firm to monitor and report contract costs 

using a peculiar accounting system not used in the private sector. Across the various 

areas of specialization, contract managers may be involved in buying goods that range 

from purchasing commercially available supplies with simple purchase orders to 

developing complex systems or acquiring complex services under a cost reimbursement 

contract.  
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The contracting community tends to organize its work by the phases of 

contracting or the areas of specialization (or type of purchase to be accomplished). The 

focus on areas of specialization often helps differentiate the types of commodities that 

contract managers purchase, e.g., construction contract managers buy buildings, dams, 

and bridges; major weapon systems contract managers buy ships, aircraft, and missiles. 

However this commodity-focus has tended to de-emphasize service contracting. Until 

recently, defense acquisition training overlooked the services contracting in favor of 

emphasizing major weapons systems purchases. Service contracting can be extremely 

costly, complex, and politically charged. The post 9-11 contract to Halliburton affiliate, 

KBR, was equivalent to purchasing the services required to rebuild and operate several 

cities. Over half of DoD’s contracts were awarded to purchase service, but through 2008 

virtually all of the DoD procurement regulations and training focused on buying tangible 

goods (Gansler, 2011).  

Congress advanced major acquisition reform initiatives with the Federal 

Acquisition Streamlining Act of 1994 (FASA) and the Federal Acquisition Reform Act 

(FARA) of 1995. In the post-FASA and FARA era, major Congressional pressure for 

procurement reforms has focused most heavily on services contracting. Over a decade 

later in 2008, DAU began implementing syllabi that acknowledged the evolving nature of 

defense procurement with revisions to its contract management curriculum. 

Congressional pressure and DAU response notwithstanding, complexity in service 

contracting remains a relatively new phenomenon. DoD regulations and training have 

been slow to address that reality. For both services and tangible goods, as complexity 



14 
 
increases the likelihood of contract changes increases. When government actions 

necessitate contract changes, contractors seek costly relief. This relief takes the form of 

requests for equitable adjustments to the contract or claims against the government. 

Moreover, the current climate in procurement policy favors a move away from awarding 

contracts to the contractor whose proposal presents the best value and towards the 

contract whose proposal represents lowest price among those that are technically 

acceptable (Gansler, 2011). When the Government awards a contract to the lowest price, 

technically acceptable bidder, the Government establishes a minimum standard for the 

good or service being purchased, i.e., the acceptable level of performance required. A 

lowest price, technically acceptable award increases the likelihood that the government 

will take subsequent actions designed to improve value – above the minimum standard 

called for in the solicitation. In response to Government changes in requirements, 

contractors invariably respond with a request for relief. Contract managers must be well-

versed in handling changes and the associated relief. Mistakes in this area can result in 

costly litigation. 

Functionally, contract managers serve as risk managers, business advisors, and 

the acquisition component in supply chain management (FAR, 2011; Hearn, 2002). To 

manage risks, contract managers advise their agency’s clients on the appropriate method 

of contracting such as the formal sealed bidding process or the more iterative negotiated 

procurement process (FAR, 2011). Contract managers also discuss the type of contract 

needed with both their agency’s clients and the prospective contractors or service 

providers (FAR, 2011; OPM, 1983). As business advisors, contract managers must 



15 
 
consider and manage a set of risks that includes schedule slippage, cost over-runs, poor 

quality, or poor service delivery. Contract managers are integral to the supply chain 

management process and help their organizations develop appropriate strategies for 

acquiring goods and services under contract (Sofield, 2009). The acquisition process 

provides critical mission support for the organization, and this process provides a 

framework for understanding what contract managers do. Contract managers “perform 

and support acquisition planning, procurement of supplies and services (including 

construction, research and development); conduct cost and price analysis; issue 

solicitations and select sources; negotiate, award and modify contracts; and conduct all 

phases of contract management to include ensuring successful delivery of supplies and 

services” (DoD, 2009). Contract managers also create and manage incentives to ensure 

that supply and service contracts meet cost, schedule, and performance expectations.  

As evidenced by the Federal Acquisition Regulation (FAR), DAU courses, 

National Contract Management Association (NCMA) training material, and the DoD 

Competency Model, contract managers generally organize the body of knowledge of their 

profession under the process framework cited above (FAR, 2011; DAU, 2011; Manning, 

Thomas, & Brooks, 2008). Contract managers use various frameworks to describe the 

contracting process. Typically, these frameworks involve planning, solicitation, 

evaluation, award, and post-award activities (FAI, 2007; FAI 2009; SPAWAR, 2011).  

Defense contract managers, regardless of their area of specialization, understand 

and organize their work in a process framework. At the macro level, contract managers 

conduct pre-award, contract formation, and post-award activities (FAR, 2011; DAU, 
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2011; Manning, Thomas, & Brooks, 2008). In the pre-award phase they help their 

agency’s personnel understand what supplies and services might be available in the 

market place to satisfy specific mission needs. Where the desired supplies and services do 

not exist, contract managers help their agencies find sources capable of developing 

solutions. Contract managers consider responsible sources in the market, and when able, 

they look for the opportunity to award contracts to small business concerns that meet 

specific socio-economic aims supported under current laws. Contract managers consider 

the mission requirements, available contract instruments, sources of supply, and 

regulatory requirements as they devise an acquisition strategy and develop a set of 

incentives to ensure effective contractor performance. This latter set of considerations 

demands that the contract manager exercise good judgment to produce effective 

strategies and incentives for each unique business arrangement. 

In the contract formation phase, they seek sellers, decide the contract type, decide 

the method of contracting, work with their agencies to develop evaluation factors, and 

manage the selection process. In the post-award (or contract administration) phase, they 

award the contract, monitor contractor performance, determine allowable costs for cost 

reimbursement contracts, manage vendor payments, make appropriate adjustments to the 

contract’s terms and conditions, and close out the completed contract.  

Notwithstanding a body of knowledge that is organized to follow the contracting 

process, contract managers must master a vast regulatory environment and follow the 

rules established in a variety of controlling sources. They must understand peculiar 

federal accounting conventions. They must adapt to constantly changing data systems. 
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Like many other professions, DoD relies on a workforce of skilled contract managers 

able to manage regulations, cost accounting, and data systems while creating incentives 

to achieve high contractor performance at lower costs. 

For most of DoD’s existence, contract managers have enjoyed considerable 

latitude to decide how to structure business arrangements and contracts, many of which 

have led to useful inventions (Nagle, 1999). The cumbersome acquisition regulations that 

have remained since the post-Vietnam era were virtually non-existent throughout the era 

of DoD’s legacy organization – the War Department. The contract managers of the War 

Department era faced challenges of a different sort. A limited defense industrial base 

made competition among prospective sellers difficult; urgency, and not the lowest bidder, 

governed contract manager’s decision making (Jones, 1999). With few options besides 

fast, non-competitive purchases, America’s early contract managers often fell prey to 

profiteering (Jones, 1999; Nagle, 1999). For more than half of the 236 years of its 

existence, the U.S. military has battled foreign foes – and with them, domestic profiteers 

– thus the body of U.S. acquisition regulations has steadily expanded. From the American 

Revolution through the Haliburton headlines of 2004, the issue of wartime profiteering 

has tarnished the federal contracting system. Congress typically responds by passing laws 

limiting war profits and curbing the authority of contract managers (Jones, 1999; Nagle, 

1999). At the start of the twentieth century, the latitude of defense contract managers was 

also lessening as federal agencies, DoD, the Army, and the Navy began to develop their 

own “boilerplate” clauses and standardized forms (Nagle, 1999). With the standardization 

of contracts and with the early twentieth century automation brought by the manual 
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typewriter, DoD was able to deploy a clerical force – boiler plate in hand – to support its 

increasing demand for contract management.  

Under the resulting environment of stringent regulatory control, contract 

managers are expected to be knowledgeable about a plethora of federal guidelines and the 

contract clauses that assert the federal government’s unique contractual privileges as a 

sovereign entity. Contract managers must know and understand an abundance of federal 

statutes, regulations, and agency guidelines, and they must be familiar with a set of 

sophisticated contract types that are peculiar to the federal government (Hearn, 2002). 

For instance, the government issues cost reimbursement contracts to promote 

fundamental7 and applied research and development (DoD, AT&L, 2010; DoD, AT&L, 

2008; Nagle, 1999). The instance of the government’s cost reimbursement contracts to 

support research raises two issues. First, the private sector does not award cost 

reimbursement contracts for research. The peculiar cost-reimbursement arrangement 

allows the government to indemnify the contractor from risk during the development 

phase of contracting. By indemnifying the contractor’s risk, the government gives the 

contractor less profit (or fee). Second, colleges and universities typically perform 

fundamental research. Many of the students participating in fundamental research 

conducted at U.S. universities are not U.S. born. Defense contract managers need to 

understand that the U.S. citizenship requirement placed on applied research does not 

apply to fundamental research (NSDD – 189).  

                                                           
7 Fundamental research (formerly known as “Budget Category 6.1” within DoD) is also known as “pure” 
research or “basic” research (DoD, AT&L, 2010).   
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In general, contract managers must know which guidelines are mandatory, which 

are discretionary, and where they retain the latitude to interpret or deviate from these 

guidelines. Contract managers must understand business practices, the unique set of rules 

that govern federal contracting, and the special prerogatives the federal government 

retains in the market place as a sovereign entity. For example, contact managers must be 

familiar with an extensive set of guidelines that delineate the federal government’s right 

to terminate contracts or unilaterally change the terms and conditions of contracts even 

when the contractor is not at fault. The FAR provides the basic rules for federal 

contracting. Agency supplements, which are subordinate to the FAR, and scores of 

continuously released statutes also dictate current contract policy, which may vary widely 

from agency to agency. Contract managers are responsible for keeping abreast of the 

body of contract laws, regulations, and policies (OPM, 1983). 

The federal government’s peculiar accounting system evolved in response to the 

lack of standardization in accounting methods. As the father of the U.S. Nuclear Navy, 

Admiral Hyman Rickover (1972) noted: “The most serious problem in defense 

contracting is lack of uniformed cost-accounting standards. Contractors now have great 

flexibility in accounting for costs. It is impossible to determine a contractor’s actual cost 

and profits without spending months on his books…. Congress recently passed legislation 

establishing a board headed by the Comptroller General to develop uniformed cost 

accounting standards for defense contracts.” (p. 28). The unique system of cost analysis 

adds significant complexity for contract managers supporting weapons systems 

procurements and research and development contracting. The Truth in Negotiations Act 
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(TINA) requires contractors to submit cost or pricing data to contract managers when 

contract values exceed specific thresholds and meet certain conditions (FAR, 2011). 

Contract managers must evaluate cost data to determine if labor rates are fair and 

reasonable, understand the contractor’s overhead rates for cost reimbursement contracts, 

determine a reasonable profit or fee, and compute Facilities Capital Cost of Money. 

Contract managers must understand cost estimating relationships and learning curve 

analysis. These approaches require them to be familiar with statistical techniques such as 

standard deviation, linear regression, and logarithmic regression.  

Contract managers are expected to “Select the most appropriate electronic system 

or tool to use during market research, solicitation, evaluation, award, and contract 

administration” (FAI, 2007; FAI, 2009). The ability to use and understand several 

changing and emerging data systems is critical in defense contract management. Over the 

last few decades, the work of contract managers has migrated from manual paper 

processes to mainframes, to personal computers (PCs) capable of accessing mainframes, 

to networked PCs, to web-based programs, to cloud computing. As a result, the power to 

develop applications has been decentralized. Agencies and their employees can develop 

specific applications with far greater ease. Contract mangers are expected to learn to use 

these software and web-based applications. Data systems vary across the agencies within 

DoD. Often the services develop their own systems to address unique issues specific to 

their missions. Often the differences are political and are driven by legacy systems and 

policies. Since defense contract managers move throughout various agencies in a typical 

career, they will see various systems organized in different ways even though these 



21 
 
systems, arguably, perform the same tasks. Lastly, contract managers must use these 

systems to enable reporting. Many of the agency’s contract activities must be reported to 

Congress. Data systems enable the work of contract managers to include assembling their 

contracts. They allow financial information to be passed between contract managers, 

sellers, government financial institutions, and Congress. 

Professionalization and the Defense Acquisition Workforce Improvement Act of 

1990  

The roots of the modern contract management workforce began as administrative 

support for comptrollers (Jones, 1999; Nagle, 1999). As contracting methods and contract 

types became more intricate and as goods and services became more technical, the nature 

of contract management work assumed a broader range of complexity. Since the 1960s, 

the federal government has increasingly drawn highly-skilled and well-educated interns 

to intensive development programs that prepare them for contract manager duties to 

support the next generation of ships, fighter jets, bombers, and satellites (Nagle, 1999). 

Despite DoD’s ability to recruit talent for contract management, and despite its ability to 

develop intensive training programs, DoD still has acquisition problems. Defense systems 

acquisition still experience cost overruns, and new weapon systems still fail. 

For employees handling work on the other end of the contracting complexity 

spectrum, the recruitment approach was far different. Until the acquisition reform 

initiatives of the 1990s, the nature of contract management work at bases and stations 

was principally clerical. Civil service managers hired local talent to fill the entry level 

administrative jobs supporting contract management. Many civilians in contract 
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management began their federal careers as clerks and secretaries immediately after being 

graduated from high school. Since a civil service job represented life-long security with 

tenure that rivals that of college faculty, many have remained in the same organization or 

at least at the same military installation for decades. Many civil servants – and 

particularly women – began their careers in entry-level clerical roles supporting basic 

purchase actions or transferred from the secretarial pools of yesteryear into contract 

management. They have emerged as high-school educated journeyman with knowledge 

of their organization’s processes—experts who followed regulations to an exacting 

degree long before contract managers were considered business advisors. As a result of 

this common career pattern, many of these seasoned journeymen – to include women in 

contract management – are referred to as “little old ladies in tennis shoes.”  

Despite a series of major federal acquisition reforms, the contract management 

community saw no clear champion and no clear emphasis on professional development. 

With the exception of the Air Force, the military officers who worked in contract 

management were mid-grade officers who had little or no experience in contract 

management. The civil service employees ranged from the prized and highly-educated 

interns to the high-school-graduated “little old ladies in tennis shoes”. Since the civil 

service system codes several groups of contract managers as 1102, DoD manages its 

contract managers almost as if they were fungible resources. The DoD human resource 

function makes no distinction between the prized interns and its little old ladies in tennis 

shoes. Prior to the acquisition reforms, broad-based training for contract managers was 

uncommon either for military or civilian, whether formal or otherwise. For all contract 
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managers, on the job training was the predominant method for learning their craft except 

for the prized interns. Except for the case of the personnel who purchased the multi-

billion dollar weapons systems, DoD did not tightly follow its doctrine to train a 

professional workforce prior to the advent of DAWIA. 

Since the 1970s, headlines have consistently raised the specter of incompetence 

among contract managers (Jones, 1999; Nagle, 1999; Layton, 2007). In the wake of 

media exposés on four hundred dollar hammers and eight hundred dollar toilet seats, the 

Reagan Administration called for a study of the state of defense acquisitions in 1985 

(Anderson, Hardy, & Leeson, 2008; Hewlett-Packard, 2010). Headed by former Deputy 

Secretary of Defense David Packard (the co-founder of Hewlett Packard), the Packard 

Commission concluded that “DoD’s acquisition workforce was undertrained, underpaid, 

and inexperienced…their training was incomplete, leading to an adverse impact on their 

performance” (Layton, 2003, p. 5) As did its first five predecessor commissions, the 

Packard Commission called for reforms to both the overly complex federal acquisition 

system and training for acquisition professionals (Anderson et al., 2008; Layton, 2003). 

As a result, Congress issued DAWIA and required a defense acquisition university to be 

operational by August 1, 1992 (Layton, 2007).  

In 1990, Congress passed DAWIA,8 which established education, training, and 

experience requirements to promote professionalism and competence among the 

members of the defense acquisition workforce (Layton, 2007). DAWIA created 

progressive standards of education, training, and experience for the defense acquisition 

                                                           
8 DAWIA establishes three levels of certification for the acquisition workforce according to education 
(degree attainment level), completion of prescribed DAU training courses, and years of acquisition 
experience. 
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workforce by establishing three certification levels for each acquisition discipline (DoD, 

2003; Layton, 2007). For contract management, DAWIA implemented significant 

education changes, such as the new requirement for a bachelor’s degree or 24 semester 

hours of business-related courses (Layton, 2007). For each certification level, DAWIA 

required its employees in contract management to complete training courses, provided by 

DAU9, and to have a minimum number of years of experience (DoD, 2003). The 

DAWIA requirements illustrate the certification structure and provide the proposed study 

with a conceptual framework that ties specific levels of education, training, and 

experience to needed proficiency in acquisition. DAWIA established a framework for 

professionalizing specific career fields within the defense acquisition workforce. The 

framework established the contract management certification levels with specific 

education, training, and experience requirements (Layton, 2007). Under DAWIA, DoD 

set up three certification levels for each acquisition discipline: levels I, II, and III, with 

level III being the highest (DoD, 2003; Layton, 2007).  

The DAWIA education requirement established specific degree requirements for 

each particular career field. In the case of contract management, DAWIA implemented a 

new educational requirement: the bachelor’s degree (Krieger, 2007; Layton, 2007). As an 

alternative to the degree requirement, DAWIA initially permitted contract managers to 

meet the education requirement by completing 24 semester hours of business related 

course work, e.g., “accounting, law, business finance, contracts, purchasing, economics, 

                                                           
9 Contract managers may also receive credit for completing training courses from DAU-approved 
equivalency providers, which may be colleges, universities, private companies, or other government 
organizations. Adapted from Certification Standards Checklist – Contracting (DoD, 2003) 
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industrial management, marketing, quantitative methods, organization and management” 

(DoD, 2003). By 2006, DoD had essentially changed the education requirement from 

either the degree or the 24 business hours to both. Under DAWIA, the education 

requirement could be waived for contract managers who had 10 or more years of 

experience as of October 1991. Congress subsequently amended 10 U.S.C. 1724 to 

extend the grandfather clause by nine years and give non-degreed contract managers with 

over 10 years of contracting experience until September 30, 2000 to enter the contract 

management career field in DoD. This grandfather clause allowed the “little old ladies in 

tennis shoes” to remain in their jobs. Given that DAWIA has been the law since 1990, 

and defense contract managers hold the wide-spread belief that DAWIA requires defense 

contract managers to hold a bachelor’s degree, the number of civilian contract managers 

entering the career field each year without a bachelor’s degree is surprising.  

There are two plausible explanations for the leaky pipeline of non-degreed 

contract managers into the workforce. First, “developmental assignments” are permitted 

under 10 U.S.C 1724. Moreover, with Section 852 of the National Defense Authorization 

Act of 2008, the contract management community began to employ direct hiring 

authorities, which allowed DoD to fill critical acquisition positions non-competitively. 

DoD used the direct hiring authority extensively as it applies college students. Personnel 

who were taking college courses could be acquired non-competitively under direct hiring 

authority and placed into a “developmental assignment” as an acquisition career trainee, 

occupational series 1199. Some of the employees hired under this strategy were likely 

coded as 1102s. Second, under Section 852, a number of civil service personnel were 
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recoded into the acquisition workforce and the contract management career field. With 

recoding, DoD did not change the daily tasks of personnel. DoD merely changed its 

position descriptors or occupational series so that positions previously considered non-

acquisition would be re-designated as acquisition positions. Continuing until Fiscal Year 

2012, the contract management field expanded from about 20,000 to 29,000 aided in part 

by the use of direct hiring authorities and recoding. With these strategies, the little old 

ladies in tennis shoes returned to the ranks of the DoD contract managers.  

As recently as 2008, over eight percent of new contract managers did not have a 

bachelor’s degree. Figure 2 shows that for the 2008 defense contract manager workforce, 

non-degree holders were present in every experience cohort. The lowest percentages of 

non-degreed contract managers were in the cohorts between six years and zero years of 

experience as contract managers. While the data show that the percentage of non-degree 

holders is generally smaller for cohorts with fewer years of contract management 

experience, it is clear that DoD hiring policies have not barred non-degree holders from 

entering the contract management field. The data further show that the numbers of non-

degree holders are sufficiently distributed across the various experience cohorts to 

provide an opportunity to examine the relationship between degree attainment levels and 

proficiency as a contract manager. Figure 3 illustrates the distribution of contract 

managers at different degree attainment levels within each experience cohort.  

 
 



27 
 

 
 
Figure 2: Percent of Non-degreed Defense Contract Managers by Experience Cohort in 
2008 
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Figure 3: Contract Managers by Experience Cohort and Degree Attainment Level in 2008 

 

In addition to the degree requirement, DAWIA implemented a training 

requirement. DAU was created to establish these training requirements, develop training 

material, and provide a system of equivalency for other would-be training providers to 

use. In the case of the contract management career field, DAU initially established a 

program of instruction requiring 82 days of classroom training (DAU, 2000). Two 

courses were required for certification at level I; three courses, for level II; and two 

courses, for level III (DAU, 2000). Under DAWIA, DoD required one year of contract 

management work experience for level I; two years for level II; four years for level III 

(DAU, 2000). Through the DAWIA framework, Congress provided a blueprint to 

professionalize the contract management career field. 

118 

161 

162 

228 

435 

390 

216 

1427 

786 

476 

492 

864 

505 

263 

517 

471 

317 

344 

699 

408 

223 

0 to 4

5 to 9

10 to 14

15 to 19

20 to 24

25 to 29

30 and
over

Less than Bachelors Bachelors Graduate Degree



29 
 
Professionalization and the Contract Management Career Field 

Alone, the general academic knowledge that contract managers acquire from their 

bachelor’s degrees does not create subject matter expertise in contract management 

(Krieger, 2007; Nash & Edwards, 2010). For the contract management community, the 

claim to unique professional expertise relies on the combination of degree attainment, 

business course emphasis, training courses related to contract management, and the 

journeyman experience. This claim to unique professional expertise in contract 

management supports the purposes of professionalization – to gain the public trust and 

garner legitimacy for the career field (Abbot, 1992; Nilsson, 2007; Jones, 1999; Layton, 

2007). Arguably for contract managers, the public’s perception of trust and legitimacy are 

of equal importance as an indicative measure of professionalism as technical competence. 

At best, the degree requirement under DAWIA supports a claim to general competence; 

at least, the degree requirement allows leaders to show that they have implemented 

reasonable standards to address problems within the professional workforce. 

Notwithstanding the push for professionalization by requiring the bachelor’s degree for 

contract managers, DCPDS shows that in any given cohort by years of contracting 

experience, contract managers without bachelor’s degrees are present and are attaining 

DAWIA certification at all levels. Of the contract managers who are DAWIA certified, 

but do not have bachelor’s degrees, between 4.1 and 8.5 percent entered the contracting 

workforce after DAWIA was implemented. These were not the pre-1990 contract 

managers who attained certification under a “grandfather” clause. These were the post-

1990 contract managers who attained certification despite the DAWIA standards. 
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Under DAWIA, contract management leaders were under pressure to reconcile 

competing demands to recruit, train, and retain contract managers and then ensure that 

their employees were certified at the DAWIA levels required for their particular 

positions. The emphasis on reporting certification levels and credentialing addressed the 

issues at the surface of public perceptions about trust and legitimacy. Congress had begun 

to shift its direction away from the demand for a well-credentialed workforce towards a 

demand for a competent workforce with measurable performance indicators. DoD 

leadership responded by calling for specific technical competencies by 2008 (DPAP, 

2010; DoD, 2009). 

A Competency Model for Defense Contract Managers 

Seventeen years after passing DAWIA to improve and professionalize the 

acquisition occupations, DoD contract problems remained headline items. In 2003, 

Darlene Druyun, a former Principal Deputy Undersecretary of the Air Force for 

Acquisition, was convicted for entering into a “sweetheart” lease with Boeing, her future 

employer, in exchange for a favorable position for herself and her daughter. In the 

aftermath of the Druyun conviction, the Air Force elected to restart the tanker 

procurement in 2009. The wars in Afghanistan and Iraq also spawned headlines of 

alleged procurement graft. The major national newspapers printed dozens of stories 

weaving a connection between then Vice President Cheney and “so-called” no-bid 

contracts to Haliburton. Cheney, a former Haliburton Chief Executive Officer, was a 

vocal proponent of war with Iraq. To support the massive troop deployment required for 

the Iraq War, the Army issued a Logistics Civil Augmentation Program (LOGCAP) 
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contract to Kellogg, Brown, and Root, a subsidiary of Haliburton. The award to KBR 

without competition generated significant controversy and casted further doubt on the 

propriety of defense procurements. Additionally, other defense procurements such as the 

Osprey and the Joint Strike Fighter provided perennial exposés declaring performance 

problems and cost overruns in defense procurements. 

In response, Congress demanded that DoD identify the “competencies” required 

of the defense acquisition workforce (DoD, 2009). As a result of the congressional 

mandate, DoD developed competency models as a common framework to identify the 

specific job-related skill sets required of its acquisition professionals (DoD, 2009). The 

DoD’s Director, Defense Procurement and Acquisition Policy, undertook a significant 

competency modeling effort involving over 12,000 military and civilian contract 

managers to establish and validate the competency model for contract managers 

contained in Table A1, Appendix A. (Manning, Thomas, & Brooks, 2008).  

For contract managers in the defense acquisition workforce, the 2008 competency 

study identified what contract managers must know, what contract managers know, and 

compared the two (DPAP, 2010). DoD’s 2008 study tells what contract managers know 

by recording the levels of expertise that defense contract managers claim to possess, by 

self-reporting in a survey, within the various competencies (Manning, Thomas & Brooks, 

2008). The study also tells what contract managers do by recording how frequently they 

perform the various behaviors contained in the competency study. Primarily, the 

competency model from the 2008 study contains the body of knowledge and needed 

proficiencies that 377 subject matter experts in defense contract management agree 
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should be applied in contracting related work situations (Manning, Thomas & Brooks, 

2008). In theory, the DAWIA requirements – and specifically the education and training 

requirements – ensure that the contract managers acquire the requisite body of 

knowledge, experience, and skill levels needed in order to discharge their duties 

completely. In theory, the body of knowledge represented by DAU courses and degree 

requirements provides a sufficient set of solutions to solve the problems encountered in 

the realm of contract management (Nilsson, 2007). Accordingly, greater academic 

achievements within the prescribed education and training requirements should ensure 

greater proficiency within the competencies established in the DoD model – provided that 

DoD constructed a sound competency model. 

As the defense contract management community enters an era of evolving 

regulations and data systems, a number of historic and new challenges have emerged. 

Members of the public and legislative branch have demanded that war profiteering cease 

and that providers of the goods and services needed by DoD be subjected to clear, 

delineated regulatory restrictions on quality, costs, and profit margins. Moreover, contract 

managers have evolved from clerical staffers with little or no formal education to 

sophisticated business advisors. In order to facilitate the savvy counsel needed to manage 

multi-billion dollar acquisitions, DoD has been forced to institute training, experience 

and educational requirements for its contract managers. This study seeks to explore the 

adequacy of DoD’s efforts in the aftermath of DAWIA. Given the critical role that 

defense contract managers play, adequate competencies must be more than a façade used 

as evidence of meaningful workforce improvements. Instead, defense contract managers 
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must possess the business acumen and acute judgment of highly skilled advisors in order 

to ensure the timely and cost-effective acquisition of needed services and goods on behalf 

of the broader DoD community.  
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Chapter 3 

Methods 

The purpose of this chapter is to explain the methods used to answer the research 

questions. First this chapter outlines the methods used to conduct the 2008 DoD Study. It 

also outlines the research plan for this study, which uses secondary data drawn from both 

the 2008 DoD Study and the DCPDS. Within the research plan, this chapter presents the 

results of factor analysis, which was necessary to identify a feasible set of dependent 

variables. The chapter concludes with a discussion of the multiple regression design used 

to support the analyses of the research questions. 

Context of the Study 

In 2008, DoD sponsored research through the Center for Naval Analysis to 

develop a competency model for its contract managers. These contract managers are the 

military and civilian employees of DoD who negotiate, formulate, and manage contracts 

for DoD. The purpose of the 2008 DoD Study was to identify gaps in proficiency within 

the contracting workforce. With input from over 300 senior DoD contracting officials, the 

DoD constructed a competency model, which identified 62 competency elements or skill 

sets that DoD contract managers should have (Manning, Brooks & Thomas, 2008).  

The 62 competency elements are comprised of 52 technical competency elements 

and 10 professional competency elements. The technical competency elements represent 

tasks, skills, and knowledge items peculiar to contracting. The professional competency 

elements represent the so-called soft skills such as written communication and problem 

solving. For the 2008 DoD Study, the Director of DPAP queried DoD contract managers 
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and their supervisors to identify proficiency levels, frequency of use, and the criticality of 

each competency element using a five-point Likert Scale. On the low end of the Likert 

Scale, a score of 1 indicated a basic proficiency; on the high end, a score of 5 indicated 

expert proficiency. The DoD used the supervisors’ proficiency and criticality scores to 

validate the individuals’ proficiency and criticality scores. The DoD then used the 

validated self-assessment data to compute mean proficiency and criticality scores for 

each competency element at three experience levels: entry level, journeyman level, and 

senior level. The mean proficiency scores reported for each competency element 

represented the inventory of skills of defense contract managers at the three career levels.  

The DoD convened over 300 subject matter experts to determine a desired 

proficiency level for each competency element within each of the three career levels. 

DoD then compared the mean proficiency scores for each career level of the workforce 

with the desired proficiency level for contract managers in each career level. Where the 

mean proficiency scores of the workforce fell short of the desired proficiency score 

within a particular career level, DoD determined that a skill gap existed for that given 

competency element.  

The proficiency scores provided by the individuals and their supervisors are 

useful as surrogate measures of proficiency in contract management. The supervisors are 

entrusted with responsibility for evaluating their subordinate contract managers. In many 

cases, these supervisors are contract managers themselves, and they have the ability to 

assess the skills that they themselves must possess as contract managers. Those 

supervisors who are not contract managers may or may not possess the technical skills 
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associated with proficiency in contract management; however, they are responsible for 

assessing the contributions that their contract managers made towards program 

efficiency.  

The unit of analysis in this study is the workforce, not the individual. The 

aggregate proficiency scores drawn from contract managers and the aggregate 

proficiency scores drawn from supervisors are determined separately. This study draws 

comparisons of these aggregates and validates the results. At the aggregate, this study 

examines the relationship between three measures – education, years of contracting 

experience, and certification – and the reported proficiency scores of the 9,504 civilian 

members of the contracting community who participated in the 2008 DoD Study. 

Data Collection  

A composite data set was requested from DAU containing the data described in 

the Variables Section of this chapter. The 2008 DoD Study (discussed above) yielded 

data on the following variables: years of contracting experience, certification level in 

contracting, pay grade, area of specialization, individual’s Likert scale responses to 

questions, and supervisor’s Likert scale responses to questions. The 2008 DoD Study did 

not collect data on degree attainment levels, collegiate program of study, sex, race, 

ethnicity, or veteran’s status. DAU extracted data on degree attainment levels, program of 

study, certification level in contracting, sex, and race from the DCPDS and merged these 

data with the results from the 2008 DoD Study. DAU provided neither ethnicity nor 

veteran status data. DAU stripped the data set provided for this study of all personally 

identifying information. 



37 
 
Plan for the Research 

This study tests the relationship between three learning input measures that 

contribute to learning and a set of competency elements that are associated with 

performance as a contract manager. DAWIA established specific education, training10, 

and experience requirements for contract managers in DoD. From DAWIA’s certification 

framework, three readily available learning input measures represent the prerequisites to 

credibility as a contract manager in the DoD: (1) program of study by degree attainment 

level, (2) certification level in contracting, and (3) years of contracting experience. These 

are not measures of acquisition outcomes or results achieved. The DAWIA certification 

requirements suggest that these three measures make meaningful contributions to job 

performance; accordingly, this study asks the following research questions:  

RQ1: What is the significance, direction, and magnitude of the relationship between 

program of study by degree attainment level and the proficiency scores that contract 

managers and their supervisors report for a given competency element? 

RQ2: What is the significance, direction, and magnitude of the relationship between years 

of contracting experience and the proficiency scores that contract managers and their 

supervisors report for a given competency element? 

RQ3: What is the significance, direction, and magnitude of the relationship between 

DAWIA certification level in contracting and the proficiency scores that contract 

managers and their supervisors report for a given competency element? 

                                                           
10 Defense acquisition workforce members may complete DAWIA mandated training courses with Defense 
Acquisition University (DAU) or an equivalency provider, thus reliable data on training courses completed 
is not readily available. Since DAWIA certification level documents that an acquisition professional has 
completed the training requirements of a designated level, DAWIA certification level is used as a surrogate 
for training. 
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This study will rely on two regression models to answer the three research 

questions. First, a multiple regression model will test the strength of the relationship 

between two of the measures – program of study by degree attainment level and years of 

contracting experience – and a set of competency elements selected from a 62-question 

survey of reported proficiency scores. Next, a second regression model will test the 

strength of the relationship between certification level and the set of selected competency 

elements. Since the certification framework is based on education (program of study by 

degree attainment level), training, and experience (years of experience in contracting), 

certification level is conceptually collinear with the other two measures used as 

independent variables in this study. Accordingly, the relationship between certification 

level and the selected competency elements are evaluated in a separate regression model. 

These three predictor variables and a set of control variables are regressed to a set 

of competency elements selected from the 62-item survey of reported proficiency levels. 

The 2008 DoD Study yielded results in the form of proficiency scores for the 62 

competency elements using a five point Likert scale. The 2008 DoD Study was designed 

to collect 62 proficiency scores from the self-assessments of contract managers and 62 

proficiency scores from their supervisors for a total of 124 reported proficiency scores for 

each individual. Contract managers provided the self-assessments, and their supervisor 

provided the supervisor assessments of those contract managers using the same 62 

competency elements.  

During the 2008 Competency Study, DoD subject matter experts in contract 

management administratively arranged the 52 technical competency elements into 28 
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small groups of technical “Competencies” in the DoD Competency Model. These 28 

technical competencies were arranged into 11 technical “Units of Competence” within 

the DoD Competency Model. The 2008 DoD Study identified the 10 professional 

competency elements as 10 unique professional “Competencies,” and organized these 10 

professional competencies as a single “Unit of Competency.” The DoD Competency 

Model did not aggregate scores for units of competency or other groupings contained 

within the competency model. Factor analysis is used to group the competency elements 

into a manageable and statistically valid set of competency factors. Competency elements 

drawn from the competency factors provide representative measures.  

Deriving Competency Factors using Factor Analysis 

The research design of this study provided separate factors from contract 

managers and separate factors from supervisors. These two sets of factors serve to 

categorize the competency elements. Through factor analysis, this study organizes 

competency elements in groups that reflect similar patterns in reported proficiency scores 

from contract managers’ responses. This study also organizes competency elements in a 

separate set of groups that reflect the patterns produced from their supervisors’ responses. 

The separate sets of factors for contract managers and their supervisors imbed an 

important validation step into the methodology of the study.  

Research suggests that uninformed and inexperienced individuals tend to 

exaggerate their competencies while knowledgeable and experienced individuals tend to 

understate their competencies (Dunning, Johnson, Ehrlinger, & Kruger, 2003). The 

findings of this study do not rely on the absolute proficiency scores reported by these 
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individual contract managers. Instead, the findings rely on the relative differences in 

proficiency scores with changes in the workforce’s degree attainment level, certification 

level, and years of contracting experience. If a change in degree attainment level or 

certification level is associated with a change in reported proficiency scores from contract 

managers, the proficiency scores from supervisors are examined for a similar change to 

validate the evidence that a correlation between independent variables and a given 

competency element may exist. Accordingly, the regression models derived from the 

supervisors’ reported proficiency scores provide a comparison baseline for the regression 

models derived from self-reported proficiency scores. The data are presented in rotated 

component matrices to make the principle component analysis easy to interpret.  

Amending the DoD Competency Model. 

The DoD Competency Model contained four technical competency elements that 

actually represent areas of specialization in contract management or roles specific to 

those unique areas of specialization. For the purpose of this study, these four competency 

elements were removed from the DoD Competency Model. Competency elements 41 and 

42 were eliminated because they do not represent tasks common to contract managers. As 

the assessment was worded11, these competency elements represent roles specific to the 

small business area of specialization, and not tasks. Competency elements 51 and 52 

represent construction contracting and contingency contracting, respectively. These two 

                                                           
11 Competency element 41: “Serve as the contracting activity small business specialist and assist the Small 
Business Administration's assigned representative in conducting annual reviews of small business share, 
evaluation of contractors' subcontracting performance, and planning to maximize the use of small 
businesses.” Competency element 42: “As the contracting activity small business specialist provide 
recommendations on acquisition documents as to whether a particular acquisition should be set aside for 
one of the Small Business programs.” 
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competency elements were also eliminated because they represent well-established areas 

of specialization and not common tasks. The remaining 48 technical competency 

elements and the 10 professional competency elements were reduced into a set of 

common competency factors using exploratory factor analysis. From the results of factor 

analysis, ten representative pairs of competency elements will serve as the dependent 

variables for the two regression tests. 

Results of Factor Analysis  

Factor analysis yielded five competency factors from the self-reported proficiency 

scores and four competency factors from the supervisor-reported proficiency scores of 48 

technical competency elements and 10 professional competency elements. For the self-

assessments, factor analysis reduced the 58 competency elements of the amended 

competency model to five competency factors (shown in Table B1, Appendix B). For the 

supervisors’ assessments, factor analysis reduced the same 58 competency elements to 

four competency factors (shown in Table B2, Appendix B).12 The four competency 

factors from supervisor-reported proficiency scores contain “(Supervisor)” within the 

label to distinguish them from the competency factors derived from self-reported data.  

The factor analysis technique returned a set of competency factors that are 

consistent with the DoD Competency Model structure. To illustrate, the factor loading 

scores of the first 24 competency elements were highest for the factor in the first column 

of components (see tables in Appendix B). Similarly, the DoD administratively arranged 

the first 22 competency elements under the pre-award and award structure of the DoD 

                                                           
12 On page 42, Table 2 shows the alignment of competency factors from individual and supervisor reported 
data. 
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Competency Model; accordingly, this factor (derived from factor analysis) was labeled 

the Pre-award and Award factor. The factor loading patterns were consistent for both 

matrices (created from analyses of the self-reported proficiency scores and the 

supervisor-reported proficiency scores).  

The structure of the DoD Competency Model arranged competency elements 

chronologically as the work is performed throughout the contracting process (e.g., pre-

award and post award) with policy analysis and soft skills appended to the end of the 

model. Factor analysis validated the process-oriented competency factor constructs 

inherent in the DoD Competency Model. Factor analysis also validated the DoD 

Competency Model’s treatment of “soft” skills as separate from the process-oriented 

tasks. The five competency factors from the self-assessments and the four competency 

factors from the supervisors’ assessments each function as categories for the 58 

“candidate” dependent variables that will support the two statistical tests. Each 

competency factor serves as a construct representing some common underlying factor for 

the several associated competency elements. Cronbach’s Alpha supports this study as an 

indicator of the reliability of these factors as constructs. The Cronbach’s Alpha statistic is 

a commonly used statistical measure of internal reliability. 

Each of the competency factors returned Cronbach’s Alpha values exceeding 0.9. 

Factors derived from both the self-reported data and the supervisor-reported data are 

closely aligned. The analyses indicated that where contract managers tend to demonstrate 

proficiency in a given skill set, they are likely to demonstrate proficiency in other skills 

involving the same phase of the contract process. As shown in Table 2 (below),  
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Table 2: Alignment of Competency Model with Factor Analysis Results 
 
Unit of Competency from DoD 2008 
Competency Model 

Competency 
Factors 
(Employee) 

Competency 
Factors 
(Supervisor) 

Competency 
Elements 

Pre-award and Award Pre-award and 
Award 

Pre-award and 
Award (S) 

1 – 22 
Develop and/or Negotiate Positions 23 –24 

Pricing and 
Negotiation 

Contract 
Admin and 
Pricing (S) 

25 – 26 
Advanced Cost and/or Price Analysis 27 - 3013 
Contract Administration Contract 

Administration 
31 – 39  

Small Business   4014 – 42  
Negotiate FPRAs & Administer Cost 
Accounting Standards 

Policy and 
Oversight 

Policy and 
Oversight (S) 
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Contract Termination 4415 
Policy Analysis 45 – 48  
Other Competencies 4916 – 50  
Construction/Architect & Engineering    51 
Contracting in a Contingent and/or 
Combat Environment 

  52 

Professional Competencies Soft Skills Soft Skills (S) I – X 
 

competency element proficiency scores from individuals and supervisors loaded into a 

similar set of factors. 

Table 2 illustrates the relationship between the Units of Competency from the 

DoD Competency Model (column 1), the Competency Factors (Employee) (column 2), 

the Competency Factors (Supervisor)(column 3), and the competency elements from the 

DoD Competency Model (column 4). Factor analysis reduced a set of competency 

elements to a single factor, which Table 2 illustrates by associating competency elements 

                                                           
13 CE 30, Evaluate award fee/incentive fee plans, loaded to the Negotiation & Price Analysis and the Pre-
Award & Award (Supervisor) competency factors  
14 CE 40, Assist Small Business, loaded to the Pre-award & Award and the Pre-award & Award 
(Supervisor) competency factors 
15 CE 44, Terminate Contract, loaded to the Contract Administration competency factor and the Pre-Award 
& Award (Supervisor) competency factor 
16 CE 49 , Promote automation and standardization, loaded to the Pre-award & Award and Soft Skills 
(Supervisor) competency factors 
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on a given row with a Unit of Competency, a Competency Factor (employee), and a 

Competency Factor (supervisor).  

The vast majority of contract managers and their supervisors participating in the 

2008 DoD Study neglected to respond to at least one question concerning proficiency. 

Factor analysis only provided competency factors for those respondents who provided 

competency scores for all 62 competency elements. As a result, the factor analysis 

technique yielded Competency Factors (Employee) for 21.3 percent of the subjects and 

Competency Factors (Supervisor) for 9.6 percent of the subjects as shown in Table 3 

(below). These low yields are insufficient to reveal significant relationships between the 

independent variables and the competency factors as dependent variables. However, 

factor analysis was useful in providing groupings for the competency elements. From 

these groupings, representative competency elements with the highest response rates 

from supervisors serve as dependent variables for regression analysis. Table 4 (below) 

shows a statistical overview of the reported proficiency scores provided by the 

supervisors of the contract managers for each of the 62 competency elements in the DoD 

Competency Model. 
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Table 3: Responses Rates from Contract Managers and their Supervisors 
 

  
Total Percent 

Responses to Competency Factors from Self-reported Scores: 2029 21.3 

 

Pre-award & Award 
Contract Administration 
Negotiation & Price Analysis 
Policy & Oversight 
Soft Skills 

  
 

Missing 7475 78.7 
Responses to Competency Factors from Supervisor-reported 
Scores: 914 9.6 

 

Pre-award & Award (Supervisor) 
Contract Administration & Pricing (Supervisor) 
Policy & Oversight (Supervisor) 
Soft Skills (Supervisor) 

  
 

Missing 8590 90.4 
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Table 4: Statistical Overview of Reported Proficiency Scores from Supervisors (by 
Competency Elements) 

Competency Elements from the DoD Competency 
Model N Mean 

Std. 
Deviation 

Statistic Statistic Statistic 
S1. Provide business advice 7078 3.35 1.162 
S2. Conduct market research 6662 3.39 1.128 
S3. Conduct acquisition planning 6685 3.35 1.184 
S4. Consider socio-economic requirements 6617 3.25 1.133 
S5. Conduct pre-solicitation conferences 5742 3.30 1.219 
S6. Facilitate small business opportunities 5200 3.02 1.194 
S7. Document source selection plan 5731 3.26 1.263 
S8. Conduct pre-bid conferences 5572 3.32 1.236 
S9. Publicize proposed procurements 6377 3.57 1.107 
S10. Issue written solicitations 6380 3.44 1.196 
S11. Amend/cancel solicitations 6417 3.50 1.149 
S12. Resolve preaward inquiries 6554 3.42 1.177 
S13. Determine contract responsibility 6690 3.38 1.129 
S14. Evaluate sealed bids 3329 3.33 1.249 
S15. Perform price analysis 6137 3.41 1.156 
S16. Evaluate proposals and quotes 6911 3.46 1.168 
S17. Decide need for discussions 6059 3.36 1.215 
S18. Establish competitive range 5729 3.33 1.214 
S19. Select best-value awardee 6125 3.43 1.201 
S20. Award contract/order 6815 3.64 1.096 
S21. Conduct debriefing 5636 3.32 1.215 
S22. Process protests 4860 3.15 1.251 
S23. Justify other than full and open competition 6201 3.34 1.181 
S24. Determine terms and conditions 6739 3.30 1.171 
S25. Prepare for negotiations 7129 3.40 1.190 
S26. Negotiate terms and conditions 7098 3.44 1.180 
S27. Evaluate cost/price reasonableness 6824 3.37 1.200 
S28. Develop positions on price-related terms 6811 3.30 1.192 
S29. Support finance efforts 6542 3.21 1.186 
S30. Evaluate award fee/incentive fee plans 4613 3.14 1.266 
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Competency Elements from the DoD Competency 
Model (Continued) N Mean 

Std. 
Deviation 

Statistic Statistic Statistic 
S31. Conduct post-award orientation 6655 3.41 1.160 
S32. Plan for contract administration 6879 3.40 1.138 
S33. Monitor contract performance 7141 3.44 1.110 
S34. Oversee past performance evaluation 6679 3.33 1.116 
S35. Support final decisions 5275 3.19 1.231 
S36. Resolve contract performance problems 7149 3.38 1.172 
S37. Manage contract modifications 7477 3.59 1.111 
S38. Approve contractor payments 5738 3.38 1.161 
S39. Close out contracts 6534 3.41 1.114 
S40. Assist small business 5696 3.15 1.154 
S41. Serve as Small Business Specialist 2055 2.86 1.325 
S42. Recommend set-asides as Small Business 
Specialist 

2028 2.93 1.317 

S43. Negotiate Forward Pricing Rate Agreements 2703 2.85 1.309 
S44. Terminate contracts 4941 2.98 1.217 
S45. Provide procurement analysis 5415 3.13 1.243 
S46. Develop procurement policy 3840 3.10 1.291 
S47. Advise on procurement legislation 3476 3.02 1.303 
S48. Perform oversight/audits 5327 3.29 1.181 
S49. Promote automation and standardization 7613 3.44 1.016 
S50. Perform oversight of Purchase Card 2141 3.03 1.367 
S51. Construction contracting 2577 3.08 1.328 
S52. Contingency contracting 1755 2.68 1.271 
S)I. Problem solving 8264 3.51 1.117 
S)II. Customer service 8341 3.67 1.074 
S)III. Oral communication 8317 3.56 1.070 
S)IV. Written communication 8330 3.58 1.060 
S)V. Interpersonal skills 8381 3.75 1.017 
S)VI. Decisiveness 8310 3.50 1.078 
S)VII. Technical credibility 8207 3.53 1.127 
S)VIII. Flexibility 8302 3.55 1.050 
S)X. Accountability 8297 3.66 1.081 
S)IX. Resilience 8369 3.58 1.057 
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Deriving Representative Competency Elements to be Used as Dependent Variables 

1. Pre-award and Award Competency Factor. 

Consistent with the DoD Competency Model, this factor is termed the Pre-award 

and Award competency factor for data derived from self-reports and the Pre-award and 

Award (S) competency factor for data from the reports of supervisors. For data from 

both individuals and their supervisors, competency elements (CE) 1 through CE 24 

loaded to a factor consistent with the pre-award and award functions and processes of 

contract management. Similarly, the existing DoD Competency Model administratively 

arranged CE 1 through CE 22 within the “Pre-award and Award” unit of competency. 

However, the DoD Competency Model arranged CE 23 (other than full and open 

competition) and CE 24 (terms and conditions) separately within the “Develop and/or 

Negotiate Positions” unit of competency. The DoD Competency Model contrasts with 

factor analysis, which loaded CE 23 and CE 24 to the pre-award and award competency 

factors according to both contract managers and their supervisors. The Cronbach’s 

Alpha for the Pre-award & Award competency factor was .978. For the Pre-award & 

Award (S) competency factor, the Cronbach’s Alpha was 0.989. As a result of these 

loadings, CE 23 and CE 24 are grouped within the pre-award and award competency 

factors. 

Within the contracting process, the contract manager’s decisions concerning the 

extent of competition and the terms and conditions of a given contract are linked to pre-

award and award processes. The 24 competency elements related to this factor clearly 

indicate elements of a pre-award and award competency. In addition to CE 1 through CE 
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24, CE 40 (Assist Small Business) loaded to the pre-award and award competency 

factors. CE 30 (Evaluate award fee/incentive fee plans), CE 44 (Terminate contracts), 

and CE 49 (Promote automation and standardization) loaded to one but not both of the 

Pre-award & award competencies (for employees and supervisors); otherwise, the Pre-

award & award competency pair contain matching competency elements. Of the 24 pre-

award & award competency elements, Provide business advice (CE 1) and Evaluate 

proposals and quotes (CE 16) yielded the highest response rates from supervisors (see 

Table 4). Competency Elements 1 and 16 are also fundamental tasks in the pre-award 

and award process thus CE 1 and CE 16 were selected as representative competency 

elements to be used as dependent variables for the regression model for the pre-award & 

award competency factor.  

2. Contract Administration and Pricing Factors. 

 From the supervisor-reported data, CE 25 through CE 39 loaded to a single factor 

(Contract Administration and Pricing Factor (S)); however, for the self-reported data, 

CE 25 through CE 39 loaded to two factors. CE 25 through CE 29 loaded to a single 

Pricing and Negotiation factor. Subject matter experts administratively arranged CE 27 

through CE 30 into a single competency, “Advanced Cost and/or Price Analysis” within 

the DoD Competency Model; however, the “advanced analysis” competency reflects an 

academic distinction and not a process distinction. Factor analysis revealed that the 

pricing skills contained in CE 27 through CE 3017 are not separate or distinct from the 

skills needed to prepare for negotiation (CE 25 and CE 26). CE 31 through CE 39 

loaded to a Contract Administration factor. The DoD competency model organizes these 
                                                           
17 CE 30 loaded to the Price and Negotiation factor, but also loaded to the Pre-award and Award (S) factor. 
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nine competency elements into a single unit of competency – Contract Administration – 

relating to work the contract manager performs after awarding a contract, i.e., orienting 

the contractor, monitoring the contractor’s performance. CE 30 (Evaluate award 

fee/incentive fee plans) loaded to the Negotiation & Price Analysis competency, and CE 

44 (Terminate contracts) loaded to the Contract Administration competency, but neither 

CE 30 nor CE 44 loaded to the Contract Administration & Price Analysis (S) 

competency factor. Except for CE 30 and CE 44, the competency elements that loaded 

to the Contract Administration and the Negotiation & Price Analysis competency factors 

combined to match the competency elements that loaded to the Contract Administration 

& Pricing (S) competency factor. The Cronbach’s Alpha was .938 for the Contract 

Administration competency factor, .948 for the Negotiation & Price Analysis 

competency factor, and .980 for the Contract Administration & Pricing (S) competency 

factor. 

 In the contract administration phase of the contracting process, contract managers 

make decisions to amend or terminate the agreement when appropriate, they monitor 

and evaluate contractor performance, and they close the contract at its conclusion. In 

pricing and negotiation, contract managers evaluate specific costs associated with a 

contract, overall price, and trade-offs between price, performance, and delivery 

schedule. These negotiations can take place either before or after contract award, i.e., 

negotiations can occur during either the pre-award phase or the contract administration 

phase.  
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 To determine the significance, direction, and magnitude of the relationship 

between the three learning measures and the Contract Administration and Pricing (S) 

competency factor, four competency elements were selected. Two competency elements 

were selected from the Pricing and Negotiation factor (comprised of CE 25 through CE 

30), and two competency elements were selected from the Contract Administration 

factor (comprised of CE 31 through CE 39). From the Pricing and Negotiation factor, 

CE 25 (Prepare for Negotiations) and CE 26 (Negotiate terms and Conditions) yielded 

the highest response rates from supervisors (see Table 4) and were selected as 

representative competency elements to serve as dependent variables for the regression 

models for this factor. Negotiation activities are central to the pricing and negotiation 

process and are part of the common experiences of many contract managers. From the 

Contract Administration factor, CE 36 (Resolve contract performance problems) and CE 

37 (Manage contract modifications) yielded the highest response rates from supervisors 

(see Table 4) and were selected as representative competency elements to serve as 

dependent variables for the regression models for this factor. CE 36 and CE 37 involve 

fundamental activities in contracting: communicating performance expectations by 

addressing performance problems18 and updating the contractual agreement19. 

3. Policy and Oversight Factor. 

 Competency elements 43, 45, 46, 47, 48, and 50 loaded to a single Policy and 

Oversight factor. Within the DoD Competency model, CE 45 through CE 48 make up a 

single “Policy Analysis” Unit of Competency. With the exception of CE 43, all of the 

                                                           
18 These efforts equate to CE 36 (Resolve contract performance problems). 
19 These efforts equate to CE 37 (Manage contract modifications). 



52 
 
competency elements that loaded to this factor address tasks involving “legislative,” 

“oversight,” or “policy” matters. CE 43 (Negotiate forward pricing rate agreements) is 

not considered a policy or oversight task. It is, as its name implies, a task related to 

negotiation. The Cronbach’s Alpha for the Policy & Oversight competency factor was 

.903. For the Policy & Oversight (S) competency factor, the Cronbach’s Alpha was .943. 

The tasks within this competency do not reflect clear process relationships; however, the 

Cronbach’s Alpha statistics indicate a strong relationship between the competency 

elements contained within the policy and oversight factors. For both contract managers 

and their supervisors, the response rates for the competency elements within the policy 

and oversight factor were lower than the response rates for the other competency factors. 

Of the six policy and oversight competency elements, Provide procurement analysis (CE 

45) and Perform oversight/audit (CE 48) yielded the highest response rates from 

supervisors (see Table 4). Competency Elements 45 and 48 are also fundamentally 

policy and oversight tasks; they closely represent the policy and oversight competency 

factor, which contains tasks from a wide array of processes. CE 45 and CE 48 were 

selected as representative competency elements to be used as dependent variables for the 

regression model for the policy and oversight competency factors. 

4. Soft Skills Competency. 

The ten professional competency elements loaded to a single underlying Soft 

Skills competency factor from both the self-reported and supervisor-reported data. The 

professional competencies represent attributes or skills that transcend the technical 

contracting processes or phases of contracting, i.e., pre-award, award, contract 
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administration phases. The soft skills, such as problem-solving, decisiveness, and 

communication, clearly enhance performance in a given process or area of specialization; 

however, all ten of the professional competency elements loaded to a single factor. They 

did not load with any of the specific process-oriented tasks they may be thought to 

enhance. CE 49 (Promote automation and standardization) loaded to the Soft Skills (S) 

competency; otherwise, the soft skills competency pair contains matching competency 

elements. The Cronbach’s Alpha for the Soft Skills competency factor was .953. For the 

Soft Skills (S) competency factor, the Cronbach’s Alpha was 0.975. 

The ten professional competency elements yielded higher response rates than the 

technical competency elements. These competency elements also returned high 

Cronbach’s Alpha results. The Interpersonal skills (CE V) and Resilience (CE IX) 

competency elements yielded the highest combined response rates from supervisors and 

employees; however, the data from the reported proficiency scores of these competency 

elements displayed low standard deviations20. Subjects provided a high response rate for 

all professional competencies, so standard deviation emerged as the key criteria for 

selecting competency elements. The competency element with the greatest standard 

deviation offers greater opportunity to differentiate among the reported proficiency scores 

of contract managers with different levels of degree attainment, certification, contracting 

experience, etc. Competency Elements (CE I) Problem Solving and (CE VII) Technical 

Credibility were selected to represent the soft skills competency factor. 

                                                           
20 Regression models for CE V and CE IX returned coefficients with the same direction (either negative or 
positive) and a similar magnitude as the selected soft skill competency elements. CE V and CE IX did not 
return significant results for most of the program of study by degree attainment level analyses due to the 
low standard deviation of reported proficiency scores for those competency elements. 
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Variables 

Independent Variables 

1. Composite Variable: Program of Study by Degree Attainment Level 

The analyses of this study rely on a composite variable for education to indicate 

separate categories for program of study by degree attainment level. The composite 

variable E (Education) was created as a single predictor variable to capture the two 

interrelated measures of learning: (1) degree attainment level and (2) program of study 

(business or non-business).  

To illustrate the necessity of the composite variable E (Education), 80 percent of 

non-degree holders participating in this study did not list a program of study; thus, the 

program of study for these individuals is a missing value. Table 5 (below) establishes the 

composite variable E as categories comprised of program of study by degree attainment 

level. Table 5 also provides a dummy coding scheme and expands the variable E into five 

categorical variables that can be expressed dichotomously, i.e., E1 as indicating 

membership in the group of contract managers whose education is below bachelor’s 

degree, E2, bachelor’s degree with studies in a non-business program21.…E5, graduate 

degree in business. In addition to its prescription for a bachelor’s degree or higher, 

DAWIA requires 24 hours of business courses to satisfy the basic education requirements 

for DAWIA certification. In addition to examining the impact of degree attainment level 

on contract managers’ proficiency, the first set of regression analyses helps examine the  

                                                           
21 Individuals who earn an Associate’s Degree/certificate and whose program of study is listed will fall in 
categories E2 through E4. 
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Table 5: Number of Defense Contract Managers within Education Categories 
 
Program of Study by Degree Attainment Level Code Number of Contract Managers 
1. Below Bachelors Degree22  E1 1710 
2. Bachelors Degree (Non-business) E2 1571 
3. Bachelors Degree (Business)   E3 3242 
4. Graduate Degree  (Non-business) E4 1057 
5. Graduate Degree (Business) E5 1922 
 

premise that business courses provide better preparation for contract management than 

non-business courses. 

The Degree Attainment Level Component. DCPDS yielded categorical data with 

27 different designations for degree attainment levels. Twenty-five different degree 

attainment designations were coded into three categories (less than bachelor’s degree, 

bachelor’s degree, graduate degree). These three categories are important within the 

DAWIA framework, which draws an administrative distinction solely among these three 

levels of degree attainment. Contract managers with less than a bachelor’s degree do not 

meet DAWIA certification requirements; bachelor’s degree holders meet the minimum 

educational requirement under DAWIA; graduate degree holders meet the desired 

education level. The values designated as “blank” or “unknown” values were coded as 

missing values. 

The Program of Study Component. DCPDS yielded categorical data with 358 

different designations for program of study. These data were coded into two categories: 

business and non-business. These categories are significant within the DAWIA 

                                                           
22 Data on completion of 24 business hours is not available from DCPDS. The 2008 DoD competency 
survey did not collect data on education. 
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framework. The work of contract managers involves business decisions (OPM, 1983). 

The DAWIA framework specifically requires 24 semester hours of business courses for 

contract managers (DoD, 2003); moreover, defense contract managers lack, but need, the 

business and technical savvy of their private sector counterparts (Gansler, 2007). In 

contrast to the business courses, a liberal arts education is thought to help contract 

managers develop the higher order skills of critical thinking and problem solving (Bok, 

2007; Fong, 2004; Grubb & Lazerson, 2005; Roksa & Levey, 2010). There were 3,361 

reported “blank”, “null”, or “invalid code” values, which were coded as missing values. 

Approximately four fifths of these missing values occurred for subjects who reported no 

degree.  

2. Years of Contracting Experience.  

The 2008 DoD Study provided years of contract experience expressed as ratio 

data, which were recorded as integer values from 0 to 50. Since these values are not 

normally distributed, the data have been coded into seven categories (0 to less than 5 

years, 5 to less than 10 years, 10 to less than 15 years, 15 to less than 20 years, 20 to less 

than 25 years, 25 to less than 30 years, 30 years or more). This variable is the variable T 

(time) for the regression model. Variable T contained no missing values.  

3. Defense Acquisition Workforce Improvement Act (DAWIA) Certification Level (in 

Contracting).  

DAWIA established three certification levels based on education, training, and 

years of contracting experience. Within the DAWIA certification requirement, DAWIA 

mandates the training that DAU provides. DAWIA also established a work experience 
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requirement for certification at the various levels, e.g., a minimum of two years of 

contracting experience to attain the DAWIA Level II certification in contracting. The 

2008 Competency Study and DCPDS yielded categorical values with five different 

designations: (uncertified, level I, level II, level III, and pending certification). Pending 

certification indicates that the contract manager has no current certification in contracting 

and has requested a waiver allowing 24 months to attain the certification level required 

for the position in which the contract manager currently serves. Subjects pending 

certification were treated as uncertified; accordingly, the DAWIA certification level data 

were coded into four categories (not certified, level I, level II, and level III). This variable 

is the variable C (Certification in contracting) for the regression model. Variable C 

contained 363 missing values.  

Control Variables 

1. Race. DCPDS yielded categorical data with eight different designations for race. These 

values include “white,” “black,” “Asian,” “PI” (for Pacific Islander), “AMI/AN” 

(American Indian/Alaska Native), “multi,” “blank,” and “unknown.” Latino ethnicity is 

indicated under a “Hispanic flag,” but was not accessible for the DCPDS data extract. 

The race designations were re-coded into seven categories as follows: (white, black, 

Asian, Pacific Islander, American Indian/Alaska Native, multi-ethnic, unknown). 

“Blank” and “unknown” were re-coded as missing values. This variable is the variable R 

(Race) for the regression model. 
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2. Sex. DCPDS yielded categorical data with values of “Male” and “female” for all 

records with no missing values in this field. The sex data from DCPDS were coded 

(male, female). This variable is the variable S (Sex) for the regression model. 

3. Area of Specialization. The 2008 DoD Study yielded categorical data with 48 different 

designations for the type of contract work performed. The proliferation of category 

names is the result of variations in the naming of identical areas of specialization, i.e., the 

base operations area of specialization has been reported as “base operation,” “base 

operations,” or “BASEOPS.” Area of specialization data (variable M) were coded into 

seven categories: (base operations, construction contracting, contingency contracting, 

logistics and sustainment contracting, major weapon systems procurement, research and 

development contracting, and miscellaneous). These seven categories are consistent with 

the “mission areas” established for the defense acquisition workforce in its Human 

Capital Strategic Plan (DoD, 2009). This variable is the variable M (Mission) for the 

regression model. Null, blank, and in descript values were recorded as missing values.  

Dependent Variables  

In the 2008 DoD Study, contract management employees and their supervisors 

rated the employees’ abilities against statements for each competency element. The 

statements appear in column 3 of Table A1 in Appendix A. For the ten dependent 

variables selected as representatives of the competency factors, these statements also 

appear in quotation marks below in the paragraphs.  

1. Provide Business Advice (CE 1). Competency Element 1 provided a set of employee 

and supervisor ratings of contract managers’ abilities to “provide proactive business 
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advice on requirements documentation based on analysis of requirements and 

performance-based approaches to find the best solution to satisfy mission requirements.” 

2. Evaluate Proposals and Quotes (CE 16). Competency Element 16 provided a set of 

employee and supervisor ratings of contract managers’ abilities to “evaluate proposals 

and quotes against evaluation criteria and request technical and pricing support, if 

needed, to identify offers that are acceptable or can be made acceptable.” 

3. Prepare for Negotiations (CE 25). Competency Element 25 provided a set of employee 

and supervisor ratings of contract managers’ abilities to “prepare for negotiations,  

discussions, awards by reviewing audit and technical reports, performing cost and/or 

price analysis (or reviewing price analysts’ reports), and developing pre-negotiation 

position to include identifying potential trade-offs.” 

4. Negotiate Terms and Conditions (CE 26). Competency Element 26 provided a set of 

employee and supervisor ratings of contract managers’ abilities to “negotiated terms and 

conditions (including price) based on the pre-negotiation objective and give-and-take 

with the offeror to establish a fair and reasonable price.” 

5. Resolve Contract Performance Problems (CE 36). Competency Element 36 provided a 

set of employee and supervisor ratings of contract managers’ abilities to “resolve contract 

performance problems by gathering facts, determining remedies, and initiate remedial 

actions in order to find and provide a solution.” 

6. Manage Contract Modification (CE 37). Competency Element 37 provided a set of 

employee and supervisor ratings of contract managers’ abilities to “analyze the need for 

contract modifications and negotiate and issue contract modifications, as required.” 
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7. Provide Procurement Analysis (CE 45). Competency Element 45 provided a set of 

employee and supervisor ratings of contract managers’ abilities to “provide analysis to 

advise on procurement matters including contract documentation, legislation issues, and 

congressional inquiries impacting contracting matters.” 

8. Perform Oversight/Audit (CE 48). Competency Element 48 provided a set of employee 

and supervisor ratings of contract managers’ abilities to “Perform oversight and audits to 

review contract files, compile lessons learned, and ensure consistent policy application.” 

9. Problem Solving (CE I). Competency Element I provided a set of employee and 

supervisor ratings of contract managers’ abilities to “identify and analyze problems, 

weigh relevance and accuracy of information, generate and evaluate alternative solutions, 

and make recommendations.” 

10. Technical Credibility (CE VII). Competency Element VII provided a set of employee 

and supervisor ratings of contract managers’ abilities to “understand and appropriately 

apply principles, procedures, requirements, regulations, and policies related to specialized 

expertise.” 

Regression Models 

The analyses employed the block entry method to construct 40 multiple 

regression models relating degree attainment level and years of contracting experience 

(Independent Variables) or DAWIA Certification Level in Contracting (Independent 

Variable) to proficiency scores for the ten selected pairs of competency elements (ten 

scores from employees and ten scores from supervisors for a total of 20) (Dependent 

Variables). For both the employee data and supervisor data, the analyses used two tests 
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(for a total of 40). The first tests examined the relationship of two independent variables 

to the set of dependent variables. By block entry, the first tests used regression models 

grouping the two independent variables, (1) program of study by degree attainment level 

and (2) years of contracting experience, and the three control variables, (1) race, (2) sex, 

and (3) area of specialization. The second tests examined the relationship of a single 

independent variable to the set of dependent variables. By block entry, the second tests 

used regression models containing DAWIA Certification Level (as the sole independent 

variable) and the three control variables, (1) race, (2) sex, and (3) area of specialization.  

This approach examined the relationship between changes in the three 

independent variables – E (education), T (years of experience in contracting), and C 

(certification) – and changes in Y (reported proficiency scores for the selected 

competency elements ). The analyses informed the following research questions:  

(1) What is the significance,  direction, and magnitude of the relationship between 

program of study by degree attainment level and the proficiency scores that contract 

managers and their supervisors report for a given competency factor?  

(2) What is the significance,  direction, and magnitude of the relationship between years 

of contracting experience and the proficiency scores that contract managers and their 

supervisors report for a given competency factor?  

(3) What is the significance, direction, and magnitude of the relationship between 

DAWIA certification level in contracting and the proficiency scores that contract 

managers and their supervisors report for a given competency factor?  
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Limitations 

Data Identifying Latinos was Unavailable. 

DAU did not provide data on ethnicity (Latino or not). Since the data for this 

study do not contain indicators of ethnicity, the regression models will not be able to 

control for the influence of Latino heritage. Latinos in the data set are notated only as 

white, black, etc. While Latino is not a race, it is an ethnic construct associated with 

unique socio-economic qualities comparable to race. The lack of a Latino indicator is a 

limitation to this study.  

Data Identifying Veterans was Unavailable. 

The data do not indicate whether a contract manager is a veteran of the armed 

forces nor do they indicate the number of years of military service in an individual 

contract manager’s background. In the DoD, military experience, particularly for 

commissioned officers, brings unique opportunities for training and leadership. The lack 

of a veteran indicator is a limitation to this study. 

Data on Attainment of 24 Hours of Business Courses was Unavailable. 

Regardless of program of study, DAWIA requires the contract manager to 

complete 24 hours or business courses; however, the available data do not indicate 

whether a given individual has completed the 24 hour business course requirement. The 

lack of data on the number of business courses introduces uncertainty and a limitation to 

this study.  
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Low Response Rates among Supervisors. 

Low response rates from supervisors may have rendered factor analysis less 

effective in parsing competency factors. The reported proficiency scores from contract 

managers and supervisors resulted in the formation of similar competency factors. 

However, in the case of the Contract Administration and Pricing (S), data from 

supervisors’ scores for CE 25 through CE 39 did not differentiate two factors identified 

from contract managers’ scores (CE25 through CE 30 and CE 31 through CE 39). As a 

result of these low response rates from supervisors, factor analysis yielded an insufficient 

number of factor scores to serve as dependent variables. To mitigate this limitation, factor 

analysis was used to identify representative variables by factor. 
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Chapter 4 

Data Analysis, Results, and Findings 

 The purpose of this chapter is to address the research questions by presenting the 

results obtained from regression analysis and presenting the findings generated from 

these results. The first section of this chapter provides descriptive statistics to address 

missing data. The second section contains results and analysis. The third section contains 

findings, which are supported by results presented in the second section or by the data. 

Missing Data 

 In 2008, the DoD issued surveys to conduct its competency study of contract 

managers who were currently working in the defense acquisition workforce. At that time, 

there were 9,603 civilian contract managers (occupational series 1102) in the DoD 

(DCPDS, 2011).23 Of these 9,603 civilian contract managers, 9,504 responded to the 

DoD study.  

 From Table 6 (below), DCPDS provided data on program of study and degree 

attainment level for 9,503 of the subjects with one datum missing for degree attainment. 

The 9,504 responses to the 2008 DoD Study yielded a 100 percent response rate for years 

of contracting experience. Data from DCPDS provided a 96.2 percent response rate for 

DAWIA certification level in contracting. From Table 6, data from DCPDS yielded a 

95.8 percent response rate for race and a 100 percent response rate for sex. The response 

rate for the current area of specialization was 73.0 percent.24  

                                                           
23 At the time of the competency study, there were a total of 19,655 contracting professionals for all 
occupational series. This study only includes the 9,603 contract professionals designated in the 1102 
occupational series. 
24 DCPDS was missing area of specialization data on 27 percent of the contract managers (1102s). 
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Table 6: Missing Data Analysis of Investigated Predictor Variables 
 

  
Total Percent 

Program of Study by Degree Attainment Level 
  

 
Less than Bachelors 1711 18.0 

 
Bachelors (Non-business) 1571 16.5 

 
Graduate (Non-business) 1057 11.1 

 
Graduate (Business) 1922 20.2 

 
Bachelors (Business) 3242 34.1 

 
Missing 1 .0 

Years of Contracting Experience 
  

 
0 to less than 5 years Contracting 2063 21.7 

 
5 to less than 10 years Contracting 1418 14.9 

 
10 to less than 15 years Contracting 955 10.0 

 
15 to less than 20 years Contracting 1064 11.2 

 
20 to less than 25 years Contracting 1999 21.0 

 
25 to less than 30 years Contracting 1303 13.7 

 
30 or more years Contracting 702 7.4 

 
Missing 0 .0 

DAWIA Certification Level 
  

 
Uncertified 238 2.5 

 
DAWIA Level I 679 7.1 

 
DAWIA Level II 3931 41.4 

 
DAWIA Level III 4293 45.2 

 
Missing 363 3.8 
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Table 6: Missing Data Analysis of Control Variables (Continued) 
 

  
Total Percent 

Race 
  

 
White 7070 74.4 

 
African American 1505 15.8 

 
Asian 389 4.1 

 
Pacific Islander 38 .4 

 
American Indian/Alaska Native 69 .7 

 
Multi-ethnic 31 .3 

 
Missing 402 4.2 

Sex 
  

 
Male 3747 39.4 

 
Female 5757 60.6 

 
Missing 0 .0 

Area of Specialization 
  

 
Base Operations Support 1688 17.8 

 
Major Systems 2605 27.4 

 
Construction 700 7.4 

 
Logistics & Sustainment 1244 13.1 

 
Research & Development 489 5.1 

 
Contingency  70 .7 

 
Other 140 1.5 

 
Missing 2568 27.0 
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Results 

The results from the regression analyses are presented in three subsections, which 

address the research questions. The first subsection addresses the significance, direction, 

and magnitude of the relationship between program of study by degree attainment level 

and the proficiency scores that contract managers and their supervisors report for the set 

of selected competency elements. The multiple regression models (shown in tables C1 

through C20 of Appendix C) compare the results reported from contract managers within 

different education (program of study by degree attainment level) categories against the 

results reported from contract managers with the baccalaureate in a business discipline. 

The baccalaureate in business disciplines represents the baseline for comparison within 

the regression model examining program of study by degree attainment level.  

The second subsection addresses the significance, direction, and magnitude of the 

relationship between years of contracting experience and the reported proficiency scores 

for the selected competency elements. The same multiple regression models (contained in 

tables C1 through C 20) compare the results reported from the various experience cohorts 

against the results reported from contract managers who have less than five years of 

contracting experience. Contract managers with less than five years of experience 

represent the baseline for comparison within the regression model examining years of 

contracting experience.  

The third subsection addresses the significance, direction, and magnitude of the 

relationship between DAWIA certification level and the reported proficiency scores for 

the selected competency elements. These regression models (contained in tables C21 
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through C40) compare the results reported from contract managers within the various 

DAWIA certification categories with the results reported from uncertified contract 

managers, who represent the baseline for comparison within the regression model 

examining DAWIA certification levels. 

The Relationship between Program of Study by Degree Attainment Level and the 

Competency Elements 

1. Results from Contract Managers with Less than the Required Level of Education. 

The regression coefficients shown in tables C1 through C20 indicate that the 

reported proficiency scores of contract managers without bachelor’s degrees were lower 

than the reported proficiency scores of contract managers who possess a baccalaureate or 

higher degree. Contract managers without bachelor’s degrees received reported 

proficiency scores 0.135 to 0.413 points lower (on the five point Likert scale) than the 

reported proficiency scores of contract managers with bachelor’s degrees in business, 

when controlling for race, sex, and area of specialization. The regression coefficients25 

for the Less than Bachelors variable (in tables C1 through C20) are significant to p < .001 

in nine of the ten controlled models for self-reported competency elements, and they are 

significant to p < .001 in all of the ten controlled models for the supervisor-reported 

competency elements. The single exception, Resolve Contract Performance Problems 

(CE 36), was grouped within the Contract Administration competency factor. The 

regression coefficient for the self-reported proficiency score for CE 36 is negative. The 

negative relationship of this coefficient is consistent with the other competency elements; 

however, the coefficient for CE 36 is not significant to p = .001 (Table C9). Overall when 
                                                           
25 Unstandardized Beta Coefficient 
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comparing the reported proficiency scores of non-degree holders to bachelor’s degree 

holders, supervisors reported relatively lower proficiency scores for non-degreed contract 

managers than did the contract managers themselves. 

The regression coefficients for the non-baccalaureate degree category indicate 

that not having a baccalaureate degree was negatively associated with the reported 

proficiency scores in the nine other pairs of competency elements (CE 1, CE 16, CE 25, 

CE 26, CE 37, CE 45, CE 48, CE I, and CE VII) (tables C1 through C20). The regression 

coefficients range from -0.135 to -0.261 for models representing the self-reported 

proficiency scores and from -0.205 to -0.413 for models representing the supervisor-

reported proficiency scores. The results for these nine competency elements indicate that 

not having a baccalaureate degree was specifically associated with lower reported 

proficiency scores in four competency factors: pre-award26, pricing and negotiation27, 

policy and oversight28, and soft skills29.  

Within the DAWIA framework, contract managers who do not possess the 

baccalaureate degree do not meet the educational requirement to serve as a contract 

manager in DoD. The results of this study provide rationale for differentiating between 

degreed and non-degreed contract managers under DoD policy. However, while the 

results show that there are reported proficiency differences between non-degreed and 

                                                           
26 Competency Elements Provide business advice (CE 1) and Evaluate proposals and quotes (CE 16) were 
representative competency elements under the Pre-award competency factor.  
27 Competency Elements Prepare for negotiation (CE 25) and Negotiate terms and conditions (CE 26) were 
grouped within the Pricing and Negotiation competency factor. 
28 Competency Elements Provide procurement analysis (CE 45) and Perform oversight/audit (CE 48) were 
grouped within the Policy and Oversight competency factor. 
29 Competency Elements Problem Solving (CE I) and Technical Credibility (CE VII) were grouped within 
the Soft Skills competency factor. 
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degreed contract managers, these results do not indicate that non-degreed contract 

managers are not qualified to perform their duties. 

2. Results from Contract Managers with the Required Level of Education. 

The regression models shown in tables C1 through C20 indicate no significant 

difference among the reported proficiency scores of contract managers in the 

baccalaureate (non-business degree) category, the graduate (non-business degree) 

category, and the baseline baccalaureate (business degree) category when controlling for 

race, sex, and area of specialization. These three education categories meet the education 

requirements prescribed by DAWIA (the requirement for 24 hours of business courses 

notwithstanding). Nineteen of the regression models contained in tables C1 through C20 

failed to return a significance level of p less than or equal to .001 for either the Bachelors 

(Non-business) or Graduate (Non-business) variables. For CE 48 (Perform 

oversight/audit), contract mangers with graduate degrees in non-business disciplines 

reported proficiency scores 0.201 points higher than their counterparts who hold 

bachelor’s degrees in business disciplines. This difference in reported proficiency scores 

is significant to p = .001; however, the reported proficiency scores from their supervisors 

did not corroborate a significant difference.  

Since contract managers who have bachelor’s degrees or graduate degrees (with 

24 hours of business courses) meet the minimum educational requirements for DoD, the 

results of this study support DoD policy, which treats degree attainment at or beyond the 

bachelor’s degree (plus 24 business hours) as generally equivalent – as meeting DoD’s 

minimum educational requirement. The DAWIA educational framework sets the graduate 
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degree in business apart from the other degrees by establishing it as the “desired” level of 

education. 

3. Results from Contract Managers with the Desired Level of Education. 

The regression coefficients shown in tables C1 through C20 indicate that the 

reported proficiency scores for contract managers with graduate degrees in business were 

higher than the reported proficiency scores for contract managers with bachelor’s degrees 

in business. Contract managers with graduate degrees in business received reported 

proficiency scores 0.127 to 0.303 points higher than the reported proficiency scores for 

contract managers with bachelor’s degrees in business, when controlling for race, sex, 

and area of specialization. As shown in tables C1 through C20, the regression coefficients 

indicate that the Graduate (Business) variable was positively associated with the reported 

proficiency scores for all pairs of competency elements; this variable is significant to p < 

.001 in all controlled models. The regression coefficients range from 0.199 to 0.303 for 

models representing the self-reported proficiency scores and from 0.127 to 0.266 for 

models representing the supervisor-reported proficiency scores (see tables C1 through 

C20).  

The results are significant and indicate that having a graduate degree in business 

is associated with higher reported proficiency scores in all competencies evaluated. 

Contract managers who possess graduate degrees in business meet the “desired” 

educational level as prescribed by DAWIA. Again, the data support DoD’s treatment of 

this educational category as distinct from the other educational categories. 
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The Relationship between Years of Contracting Experience and the Competency 

Elements 

The regression coefficients shown in tables C1 through C20 indicate that reported 

proficiency scores for contract managers increased as years of contracting experience 

increased. This increase was shown for each of the five-year cohorts contained in the 

models across the ten pairs of competency elements tested, when controlling for race, 

sex, and area of specialization. The regression coefficients for the variables representing 

each five-year cohort are significant to p < .001 for all competency elements tested. For 

all competency elements tested, the regression coefficient is positive and increasing for 

each successive cohort by years of contracting experience. From the regression models, 

the self-reported proficiency scores for the cohort with between five years and less than 

ten years of contracting experience were 0.567 to 0.886 points higher than the reported 

proficiency scores for the cohort with less than five years of contracting experience, the 

baseline cohort. The corresponding supervisor-reported scores for the same cohort (5 < T 

< 10) ranged from 0.671 to 0.906 points higher than the baseline cohort (T < 5). For the 

cohort with over 30 years of contracting experience, reported proficiency scores were 

1.204 to 1.699 points higher than the cohort with less than five years of contracting 

experience when controlling for race, sex, and area of specialization (tables C1 through C 

20).  

Changes in years of contracting experience are associated with changes in 

reported proficiency scores that are greater than any other predictor variables, e.g., 

program of study by degree attainment level, certification level, race, sex. As years of 
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contracting experience increased from the lowest experience cohort (0 to less than 5 years 

of experience) to the highest experience cohort (30 or more years of contracting 

experience), the associated increase in reported proficiency score is two to six times the 

increases found with changes in the other predictor variables. The magnitude of 

difference in reported proficiency scores between consecutive cohorts was consistently 

greatest when contract managers attained five to nine years of contracting experience. 

Years of contracting experience was positively related to both self-reported and 

supervisor-reported proficiency scores. These results suggest that the learning that takes 

place in practice as a journeyman in the field is associated with the greatest increases in 

reported proficiency in contract management. 

The Relationship between DAWIA Certification Level and the Competency Elements 

1. Results from Contract Managers with DAWIA Level I Certification. 

The regression coefficients shown in tables C21 through C40 indicate that 

DAWIA Level I certification is negatively associated with reported proficiency scores. 

DAWIA Level I certified contract managers received reported proficiency scores 0.302 to 

0.758 points lower than the reported proficiency scores of contract managers with no 

DAWIA certification, when controlled for race, sex, and area of specialization. The 

regression coefficients for the DAWIA Level I certification variables shown in tables 

C21 through C40 were significant to p < .001 in seven of the ten controlled models for 

self-reported competency elements, and they were significant to p < .001 in all ten of the 

controlled models for the supervisor-reported competency elements. For seven 

competency elements (CE 1, CE 26, CE 36, CE 37, CE 48, CE I, and CE VII), the 
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regression coefficient pairs indicated significant differences in reported proficiency 

scores. Their significance, common direction, and similar magnitudes corroborated that a 

consistent relationship exists between DAWIA Level I Certification and reported 

proficiency scores for the seven competency elements. The results of the regression 

models created from these seven competency elements indicate that DAWIA level I 

certification is negatively related to reported proficiency in the Contract Administration 

and Soft Skills competency factors. 

2. Results from Contract Managers with DAWIA Level II Certification. 

The regression coefficients shown in tables C21 through C40 indicate that a 

positive relationship exists between DAWIA Level II certification and reported 

proficiency scores in several competency elements. DAWIA Level II certified contract 

managers received reported proficiency scores 0.280 to 0.663 points higher than the 

reported proficiency scores of contract managers with no DAWIA certification, when 

controlled for race, sex, and area of specialization. The regression coefficients for the 

DAWIA Level II variable in tables C21 through C40 are significant to p = .001 in eight of 

the ten controlled models for self-reported competency elements, and they were 

significant to p = .001 in six of the ten controlled models for the supervisor-reported 

competency elements. For six competency elements pairs (CE 1, CE 16, CE 25, CE 36, 

CE 37, and CE VII), the regression coefficients were significant.  

The results of the regression models created from these six competency elements 

indicate that DAWIA level II certification is positively related to reported proficiency in 

the Pre-award & Award and the Pricing and Negotiation competency factors. Of the four 
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competency elements comprising the Contract Administration and Pricing (S) factor, CE 

26 was the only competency element indicated as not significant (p = 0.002). All four 

pairs of competency elements within the Contract Administration and Pricing (S) factor 

showed a significant positive relationship between level II certification and reported 

proficiency scores.  

Contract managers with DAWIA level II certification in contracting have as little 

as two years of contracting experience. However, contract managers who have attained 

DAWIA level II certification have acquired substantial training in contracting. Since the 

passage of DAWIA in 1990, DAWIA level II certification in contracting has required 

between 256 and 576 hours of contract training through various DAU curricula or 

through an equivalent training provider. Through 2008, progress to DAWIA level II 

certification would have required an additional 144 to 312 hours of training beyond the 

level I courses. The preponderance of the hours of training are devoted to learning 

outcomes in the Pre-award and Award and Pricing and Negotiation competency factors. 

3. Results from Contract Managers with DAWIA Level III Certification. 

The regression coefficients shown in tables C21 through C40 indicate that 

DAWIA level III certification in contracting was positively associated with reported 

proficiency scores. DAWIA level III certified contract managers received reported 

proficiency scores 0.581 to 1.204 points higher than the reported proficiency scores of 

contract managers with no DAWIA certification, when controlled for race, sex, and area 

of specialization. The regression coefficients for the DAWIA level III variable are 

significant to p < .001 for all controlled models (tables C21 through C40). For all ten 
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pairs of competency elements, the regression coefficients indicate a strong positive 

association with the reported proficiency scores (tables C21 through C40). The 

magnitude of the difference between reported proficiency scores for DAWIA level III 

certified contract managers and uncertified contract managers is 300 to 400 percent the 

magnitude of difference among the categories for program of study by degree attainment 

level.  

Findings 

1. Graduate Degrees in Business Matter. The reported proficiency scores for contract 

managers who hold graduate degrees in business were higher than the reported 

proficiency scores of contract managers in all other categories of program of study by 

degree attainment level. These findings were consistent for reported proficiency scores 

from both contract managers and their supervisors. These findings were also consistent 

for reported proficiency scores across all ten of the competency elements selected. Within 

this study, the group of contract managers with graduate degrees in business included 

individuals with the Master in Business Administration degree, the Master of Science 

degree in a business discipline, or other master’s degrees relating to a business or 

management discipline. Generally, the minimum education standard under DAWIA has 

been a baccalaureate degree with 24 credit hours of business courses. The typical contract 

manager with a baccalaureate degree or a graduate degree in a non-business discipline 

would have taken the additional 24 credit hours in business courses; however, data on the 

numbers of contract managers who have met the business course requirement are 

unavailable. Graduate business study typically involves more than 24 credit hours in 
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business courses. Contract managers commonly complete graduate business education 

from two sources: Master of Business Administration programs and the Master of 

Science in Contracting from the U.S. Naval Postgraduate School. Each of these programs 

typically requires 60 credit hours of business courses beyond any baccalaureate business 

courses completed. 

 The results concerning graduate business degrees have implications for higher 

education writ large. For contract managers with MBAs and other graduate degrees in 

business disciplines, the differences in reported proficiency scores set them apart from 

other categories of program of study by degree attainment level. Contract managers who 

have degrees in business disciplines received an education designed to expose them to the 

principles and concepts of business. Contract managers with degrees in non-business 

disciplines (both bachelor’s and graduate degrees) have an education designed to increase 

their likelihood of employment, but not designed to immerse them in business concepts. 

Contract managers with graduate degrees in business received a more concentrated 

business education than their undergraduate counterparts, who typically must also study 

general education subjects. This has implications for theories that address the vocational 

structural alignment of curriculum to the labor market (Lazerson. 2010). In this study, the 

vocational structural alignment of the occupational curriculum and the career field (i.e., 

the alignment of the business curriculum to contract management) became prominent 

only at the graduate level. 

Policy Implications. Presently under DAWIA, the graduate degree in business is 

listed as the desired level of education for level III certification in contract management; 
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however, the graduate degree in business is not a requirement. Degree attainment level 

has been a central part of Congressional strategy in professionalizing the contract 

management workforce. The data show a positive statistically significant difference in the 

reported proficiency scores of contract managers who have attained graduate degrees in 

business. The magnitude of difference in reported proficiency scores associated with 

graduate degrees in business was relatively low in comparison to other predictor 

variables. The relatively low power associated with the graduate degree in business does 

not create a compelling argument to make this degree a mandatory education requirement 

for DAWIA level III certification. However, as part of DoD’s recruitment strategy, DoD 

should market career opportunities for contract management to recent graduates of MBA 

programs.  

2. Degree Attainment Matters. The reported proficiency scores for contract managers 

without bachelor’s degrees were significantly lower than the reported proficiency scores 

for all other categories of program of study by degree attainment level. These findings 

were consistent according to the reported scores of both the contract managers and their 

supervisors. These findings were also consistent across eight of the ten competency 

elements selected. Within this study, the group of contract managers without college 

degrees included individuals with educational experiences ranging from less than high 

school to associate’s degrees to four years of college without a degree. The data do not 

indicate whether contract managers who have not attained the baccalaureate degree have 

completed the requirement for 24 credit hours in business courses. This gap in data 

reporting is important because only DoD requires both the baccalaureate degree plus 24 



79 
 
credit hours in business. The other federal agencies require either the baccalaureate 

degree or 24 credit hours in business; accordingly, many prospective contract managers 

train to one standard or the other, but not both.  

Policy Implications. Under the DAWIA education requirements, personnel should 

not be able to enter DoD’s contracting workforce without a bachelor’s degree. This 

requirement notwithstanding, each year through 2008, approximately eight percent of 

new entrants to the contracting workforce have become contract managers without 

having the required bachelor’s degree. DoD human resource managers should closely 

monitor the “leaky pipeline” that permits non-degreed contract managers to enter the 

contract management career field.  

3. Years of Contracting Experience Matters. The reported proficiency scores for contract 

managers grouped according to years of experience in contracting (by five-year 

experience cohorts) were significantly higher for each successive experience cohort. 

These five-year cohorts of contract managers were grouped as follows: 0 to less than 5 

years of contracting experience, 5 to less than 10 years of contracting experience, etc. 

The findings were consistent according to the reported scores of both the contract 

managers and their supervisors. These findings were also consistent across all 

competency elements selected. 

Policy Implications. Further study is needed to examine the impact of years of 

experience on reported proficiency. The findings here indicated that when grouped in 

five-year experience cohorts, the greatest difference in reported proficiency scores 

appeared at five to less than ten years of contracting experience. The analysis did not 
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examine other experience cohort groupings such as four-year cohorts, three-year cohorts, 

etc. Current policy establishes the minimum DAWIA experience requirements as one 

year of contracting experience for DAWIA level I certification, two years for level II, and 

four years for level III. The current DAWIA experience requirements suggest that 

performance differences should occur at two-year increments.  

4. DAWIA Level III Certification Matters. According to both employees and their 

supervisors, reported proficiency scores for contract managers with DAWIA level III 

certification were significantly higher than reported proficiency scores for all other 

certification levels. Significant differences in reported proficiency scores remained when 

controlling for race, sex, and area of specialization. From the passage of DAWIA in 1990 

until the 2008 DoD Study, DAU made substantial changes to the set of contract 

management courses needed to satisfy the DAWIA training requirement through level III 

certification. Between 1990 and 2008, DAU changed the number of required courses, the 

content of required courses, and the delivery method of these courses – classroom, on-

line, or hybrid. Until 2002, DAU offered a set of eight residence courses, which were 

required to attain level III certification. By 2008, DAU had completely replaced the 

original eight courses with eleven. The level I and level II courses focused on practical 

contract problems, tools, and case studies. In 2003, CON 353, Advanced Business 

Solutions for Mission Support, replaced CON 301, Executive Contracting, and CON 333, 

Management for Contracting Supervisors. CON 353 replaced courses in federal 

contracting policy (CON 301) and issues for contract management supervisors (CON 

333) with problems solving and critical thinking. With that change, level III coursework 
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was no longer designed to improve contracting skills. DAU also revamped its contract 

management courses by introducing three on-line courses at level I in 2005 (DAU 

Catalog, 2005) and three on-line courses at level II in 2007 (DAU Catalog, 2007).  

In addition to a baccalaureate with 24 credit hours of business courses and the 

required training courses, DAWIA level III certification requires a minimum of four 

years of contracting experience. The change from level II to level III certification 

amounts to one additional course and a minimum of two additional years of contracting 

experience. The differences in reported proficiency scores between level II and level III 

are dramatic. To account for this dramatic difference in reported proficiency scores, the 

additional time spent in contracting – the journeyman experience – emerges as a key 

factor in level III certification. The data from this study indicate that years of contracting 

experience are associated with the greatest magnitude of difference in reported 

proficiency scores; however, the power of year of contracting experience spans 30 years 

or more. Level III certification is associated with substantial magnitude of difference in 

reported proficiency scores beyond non-certified contract managers. Level III 

certification can be achieved in as little as four years. Programs promoting level III 

certification across the workforce may offer the greatest opportunity for rapid proficiency 

gains for contract managers. 

Policy Implications. The data do not support additional policy implications for 

Level III certification. Level III certification in contracting is associated with the greatest 

magnitude of reported proficiency score differences of any variable used in this study. 

Regardless of the reported improvements in proficiency associated with level III 
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certification, DoD is considering a shift from certifications to qualifications (DAU BOV, 

2012). Under DAU’s Certification to Qualification (C2Q) initiative, commands would 

evaluate the proficiency of the acquisition workforce against a set of observable 

qualification standards that are meaningful to the local command and the contracting 

career field (DAU BOV, 2012). The C2Q initiative would add a qualification assessment 

to the existing certification framework.  

5. DAWIA Level I Certification is Associated with the Lowest Proficiency. Contract 

managers with DAWIA level I certifications received lower proficiency scores from both 

employees and supervisors than contract managers who have no certifications. DAWIA 

level I certified contract managers received these relatively lower proficiency scores in 

two competency factors: Contract Administration and Soft Skills. Level I certification 

requires as little as one year of contracting experience; however, the level I certified 

contract managers had received between 112 and 264 hours of classroom instruction in 

contracting. Additionally, contract managers who took fewer classroom hours of 

instruction received online training instead. On the other hand, for uncertified contract 

managers, the number of years of contracting experience and the number of courses may 

or may not have been sufficient to meet the training and experience requirements.  

The major thrust of contract management training at level I supported the Pre-

award and Award and the Pricing and Negotiation competency factors. The training 

required for level I certification offered little coverage of the Contract Administration and 

Soft Skills competency factors in comparison. The lack of training in contract 

administration and soft skills notwithstanding, the relatively lower reported proficiency 
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scores in the Contract Administration and Soft Skills competency factors disappears at 

level II certification. This change in reported proficiency scores occurred despite the fact 

that the level II curriculum did not substantially address the Contract Administration or 

Soft Skills competency factors.  

There are two differences in the requirements for level I certification and level II 

certification: (1) an additional 144 to 312 hours of contract training and (2) a minimum of 

one year of contracting experience. As suggested above, level II training was not 

designed to contribute substantially to contract administration knowledge or soft skill 

development. The difference in reported proficiency scores from level I certification to 

level II certification appears to be the additional time spent in contracting – the 

journeyman experience. As the contracting community pushes interns through the 

contracting training and certification process, level I certification serves as a mere 

“whistle stop” for the intern. They are pressed to complete training through level II in two 

years. The interns do not develop the “peripheral vision” to see beyond the training 

before them and understand the broader world of contracting (i.e., contract administration 

and appropriate soft skills) until after they achieve level II certification.  

Policy Implications. DAU has significantly revised the training courses at level I 

to address the concerns that senior pentagon officials have that the level I training prior to 

2008 failed to provide an adequate foundation to contract managers. DAU implemented 

CON 090, Federal Acquisition Regulation (FAR) Fundamentals in 2008 as a four-week, 

in residence, total immersion course. It is a research-intensive, exercise-based course 

designed to contain limited lecture (DAU Catalog, 2011). DAU also added CON 170, 
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Fundamentals of Cost and Price Analysis in 2010 to improve the basic skills of contract 

managers. CON 170 is a two-week, in residence course (DAU Catalog, 2012). The 

research skills emphasized in CON 090 better enable new entrants into the contract 

management field to answer questions independently. CON 090 is also designed to 

leverage its four-week immersion experience to help new entrants form cohorts for 

mutual professional development throughout their careers. Additionally, CON 090 should 

emphasize that new contract managers can apply their new research skills to support the 

needed development of a “peripheral vision” to see new concepts in the context of the 

profession. This requires CON 090 professors to emphasize the importance of learning 

concepts beyond those which provide immediate answers to the problems that appear in 

their “in box.” 

6. Areas of Specialization Matter. Contract managers in the major systems and logistics 

areas of specialization reported lower proficiency scores than contract managers who 

perform contracting in the base operations support area of specialization. However, 

comparisons of reported proficiency levels across areas of specialization cannot be 

construed as comparisons of actual proficiency levels because the level of complexity of 

similarly labeled tasks differs substantially across area of specialization. For instance, the 

source selection process to award a contract for an aircraft (the major weapons systems 

area of specialization) is far more complicated than the source selection process to award 

a contract for building construction (the construction area of specialization) or the source 

selection process to award a contract for copier service for an organization or agency (the 

base operations support area of specialization). 
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Policy Implications. DAU should provide courses tailored to major weapons 

systems and logistics in areas where their contract managers reported lower proficiency 

levels than their peers in other mission domains. Their lower self-reports may not be an 

indication of actual lower proficiency levels. These lower self-reports may indicate 

greater gaps between the proficiency levels called for in their mission domain and the 

proficiency levels that these contract managers possess. 

7. Perhaps Race Matters. Both self-reports and supervisor-reports yielded lower 

proficiency scores for African Americans, Asians, and Pacific Islanders than for their 

white counterparts when controlling for education, experience, certification level, sex, 

and mission area. This study did not identify Latinos as a separate racial or ethnic group. 

Supervisor-reported proficiency scores were generally lower for African Americans, 

Asians, and contract managers from the Pacific Islands. These supervisor-reported 

proficiency scores were lower and statistically significant in every competency element 

for African Americans (see C1 through C40). Scores for the most populous ethnic groups 

(African Americans and Asians) more frequently yielded statistically significant results 

than did the scores from less populous ethnic groups. The self-reported proficiency scores 

of contract managers of color were lower than the self-reported proficiency scores of 

their white counterparts, but these differences were not statistically significant. Contract 

managers who identified themselves as multiethnic generally received higher proficiency 

scores than contract managers who identified themselves as white. These differences 

were not statistically significant. The low numbers of contract managers belonging to 

several ethnic groups limited the statistical power of the regression models. With the 
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exception of the multiethnic group, the pattern of lower reported proficiency scores 

among non-white contract managers suggests that race matters – and most clearly among 

supervisors. 

The lower scores of non-white contract managers raise a number of questions. Is 

there a performance difference that is created by the cultures of the various ethnic 

communities, i.e., do the values of the various ethnic communities drive talent to other 

professions? Is there a performance difference created by DoD culture? Do non-white 

contract managers find significantly different opportunities in the contracting 

community? 

The study revealed differences in reported proficiency scores according to both 

the individual and the individual’s supervisor. These results were controlled for program 

of study by degree attainment level by education, years of experience in contract 

management, certification level, sex, and area of specialization. However, other key data 

that are important for making judgments about the relationship between race and reported 

proficiency levels are unknown. The data supporting this study did not contain detailed 

information about educational experiences; therefore, we cannot determine whether there 

is a clear relationship between race (or socio-economic status) and educational 

experiences. The results indicated differences in reported proficiency scores according to 

race when controlling for program of study by degree attainment level. However, the data 

do not provide enough detail to determine if there were quality differences in the learning 

experiences; the data do not indicate when the learning experiences began or ended; nor 

do the data provide details on preceding learning experiences. For example, the resulting 
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differences in reported proficiency scores by race were also controlled by area of 

specialization, which impacts what contract managers learn through on the job training. 

However, contract managers do not always remain in one area of specialization. The data 

available through DCPDS provided a “snap shot” in time to indicate the area of 

specialization describing the contract manager’s work in 2008. The lack of data 

describing the contract managers’ journey through various areas of specialization limits 

the ability to discern an important component of experience. Without sufficient data to 

characterize the quality of contracting experience as a factor of time spent in various 

areas of specialization, we cannot determine whether contract managers received 

significantly different opportunities by race. This is an important area of inquiry, but 

outside the scope of this investigation  

Policy Implications. The DoD should conduct a study to determine if there are 

actual performance differences. If actual performance differences exist among race, the 

DoD should investigate the relationship among actual performance differences by race, 

employee’s perceptions of performance differences by race, and supervisor’s perceptions 

of performance differences by race – potential differences in career opportunity 

notwithstanding. DoD should investigate and understand both questions. Is there a 

performance difference among people of color? If so, is this difference caused by cultural 

patterns impacting recruitment into the contract management career field or is it caused 

by significant differences in career opportunity for people of color? 
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Chapter 5 

Review of the Literature on the Contribution of Higher Education to 

Workforce Competencies  

From Frederick Taylor to Gary Becker to Donald Kirkpartrick, human capital 

theorists have contributed volumes to improve our understanding of workforce training. 

Human capital models presume that academic preparation, formal training, and on-the-

job training enable better job performance; however, the literature still contains 

significant gaps concerning these relationships. The rationale for pursuing the three 

research questions of this dissertation was to examine the assumptions underlying human 

capital theory – that higher education, formal training, and on-the-job training provide the 

workforce with a set of general and specific skills to make them more competent 

workers. 

The literature contains several works linking academic achievement to the 

surrogates of job performance: salary, promotion, performance ratings, and retention 

(Bowman & Mehay, 1999; Pascarella & Terenzini, 2005). The majority of these studies 

has examined and affirmed the relationship between degree attainment level and salary 

premium. Many of these studies that examine salary focus on the econometrics of degree 

attainment, i.e., the question of return on investment, and not the use of salary as a 

surrogate for job performance (Perna, 2003). The literature does include several DoD 

studies, which link the degree attainment level of civil servants to their salary (Bowman 

& Mehay, 1999; Celik, 2002; Usan & Utoglu, 1999), their promotions (Hughley & 

Massman, 1993; Usan & Utoglu, 1999), and their performance ratings (Usan & Utoglu, 
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1999). These DoD studies use salary, promotions, and performance ratings as surrogates 

for job performance; however, within the DoD workforce, literature linking degree 

attainment level and competency is particularly sparse. Overall, there is a dearth of 

literature relating degree attainment level to performance against competency models or 

detailed job tasks.  

With increasing political pressure on higher education to produce curricula 

leading to gainful employment, the relationship between educational attainment and 

competency in the workforce is becoming progressively more significant. From the 

perspective of the student as consumer, educational attainment brings the expectation of 

some form of a return on investment. Typically that expectation is a higher level of 

general human capital, i.e., a broad range of skills that generate higher value in the 

overall labor market (Becker, 1962). Because the student as consumer expects a return on 

investment – typically in the form of salary – and because salary is easily measureable, 

the link between educational attainment and salary has been well studied. Since general 

human capital increases the overall market value of the student as consumer, employers 

and their human capital experts are less concerned with it. The human capital experts of 

any particular individual organization are more concerned with specific human capital, 

which increases the skills that generate higher value for only a particular firm, notionally 

their particular firm (Becker, 1962). In a tragedy of the commons, human capital experts 

realize the potential for great benefit from the increase of general human capital in the 

workforce; however, they do not want to pay for it without clear indications of some 

return on investment. They are, however, willing to pay for education in relevant areas. 
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Despite the reticence of individual firms to pay to develop a set of fungible 

general human capital skills, which theoretically proceed from higher education, colleges 

are the beneficiary of the student as consumer, who fuels market demand for higher 

education. Colleges must have some perceived vocational purpose in order to survive 

(Lazerson, 2010). As corporations increasingly rely on technology and science, they push 

demand for vocationalized degree programs (Bok, 2007); however, as innovation and 

obsolescence cause the types of jobs in the inventory to remain in a high state of flux, 

liberal arts programs become more viable. Several theorists have all but endorsed a 

liberal education as the most viable vocational solution for a workforce seeking jobs in a 

labor market that increasingly demands new skills and increasingly makes current skills 

obsolete. The literature suggests that when jobs remain in flux, the most marketable 

prospective workers have “higher order skills” such as reasoning, problem solving, 

communication, and critical thinking, which are attributed to liberal studies programs 

(Bok, 2007; Fong, 2004; Grubb & Lazerson, 2005; Roksa, 2010). This perspective 

suggests that there is vocational value at the foundation of liberal arts programs. Theorist 

suggest that these programs lack the obvious connection between the curriculum and 

career opportunities, a concept that Roksa (2010) and Van de Werfhorst (2004) refer to as 

“capacity to structure” the transition from higher education to the labor market. The 

literature supports a general theme: in a dynamic labor market where job descriptions and 

job responsibilities are in flux, students as consumers use general education – to include 

liberal arts – to hedge their bets against an uncertain future.  
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The research design of this dissertation contained program of study by degree 

attainment level. This design helped determine whether there was a difference in job 

proficiency between graduates of business and non-business programs. The findings 

inform those portions of the literature that suggest a relationship between liberal arts 

education and job proficiency in soft skills. The contract management career field is 

representative of many professional positions that require, or at least strongly favor, 

applicants who have attained a baccalaureate degree or higher. Many of these 

professional positions similarly require a baccalaureate degree but are silent on the 

question of academic discipline, e.g., business, public administration, forestry. It is useful 

to see how programs of study along the continuum compare with respect to job 

proficiency. 

Lazerson (2010) provided a framework to categorize college curricula by degree 

of vocational structural alignment to the labor market. Outlining four types of 

“vocationalization” in his work, Lazerson also asserts that colleges must satisfy at least 

one of the four types. The first type, occupational intentions, suggests that students 

participate in the program because they believe that it will increase their likelihood of 

employment. The second type, occupational curriculum, describes a program that is 

designed to educate students on the principles and concepts of a particular occupation. 

The third type, related employment, suggests the ability to find a job in the field of study. 

The fourth, required schooling, describes a program of study that is mandatory for entry 

into a specific occupation or profession, i.e., medical school, dental school, law school, 

pharmacy school, veterinary school, accounting programs, and engineering.  
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Some programs, such as law school, exist in more than one of these categories of 

vocationalism. Lazerson’s concept of vocationalism is depicted below in figure 4. On the 

left, figure 4 lists examples of curricula that reflect occupational intentions. As the 

examples move to the right along the continuum, the curricula represent an increasingly 

vocational nature. Examples on the far right represent the professions that have required 

schooling.  

America’s twenty-first century colleges and universities are educating a 

generation of graduates for jobs that may not have existed when they began college. 

Presently, “thirty percent of current college students may eventually work in jobs that do 

not exist yet” (Fong, 2004, p.9). Disciplining the mind for a discrete set of tasks and 

furnishing it with a static body of knowledge is no longer adequate career preparation. 

The best career preparation – particularly for the many careers that do not exist yet – is to 

discipline the mind to manage and produce knowledge (Fong, 2004; Grubb & Lazerson, 

2005; LaRue, 1999). Specifically, colleges should discipline the mind to perform 

analysis, to organize data and synthesis concepts, and to evaluate information (Grubb & 

Lazerson, 2005). The literature must continue to ask these general workforce questions: 

Are the liberal arts well-suited to discipline the mind to satisfy the necessary aims and 

purposes of higher education – to develop a versatile and marketable set of 

competencies? Where on the Lazerson continuum should we design curricula to educate 

our future workforce? 
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Figure 4. Lazerson’s (2010) Continuum of Vocationalism 

 
The literature presents examples of research on the effects of college major on so-

called “knowledge economy” competencies. In describing her research, Seifert (2006, p. 

iv) considered “the effects of college major on alumni self-reports of college impact on 

the development of the following knowledge economy competencies: leading and 

communicating in groups, cognitive problem solving, intercultural understanding, and 

life-long reflective learning.” Seifert correctly identified the need for a broad set of 

competencies that are no longer tethered to a specific job or even vocation. Clearly the 

rapid change and technological complexity of the post-industrial economy demands a 

nimble workforce. The workforce must have competencies that allow them to master 

information and get work done through people (Seifert, 2006; LeDeist & Winterton, 

2005). Notwithstanding the need for students as consumers to hedge their bets, colleges 

will continue to provide vocational value and honor that purpose. In fact, the pressure that 

the for-profit sector of higher education faces to provide “gainful employment” is 
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indicative of the link that “the investors” presently see between colleges and vocational 

value. 

As American higher education has evolved, vocational preparation has emerged 

as the principal purpose, at least according to the market. Pressure still exists to honor the 

purists’ purpose to educate for moral and intellectual development. As a result, the 

American collegiate learning experiences may be loosely coupled to the competency 

requirements of employers. The ability to connect collegiate learning experiences with 

the competencies required for work is discussed in the literature on the capacity to 

structure the transition from higher education to the labor market. Much of this literature 

focuses on graduates’ abilities to leverage collegiate learning for salary and advancement 

opportunities. Tighter coupling between competencies possessed after the collegiate 

learning experience and competencies required for a specific job presents a risk of 

obsolescence, particularly as the inventory of existing jobs remains in a state of flux. 

Looser coupling between competencies possessed after college and competencies 

required for specific jobs presents immediate difficulty in the capacity to structure the 

transition, but in the case where the competencies are higher order skills, the long term 

benefits are greater. 

The Return on Investment – An Educated, but Untrained, Workforce 

A considerable amount has been written about higher education, the force of the 

labor market, and the pressure to enhance the vocational relevance of curricula (Bok, 

2003; Brown, 1999; Grubb & Lazerson, 2005; Hecker, 1998; Lazerson, 2010; Ramsey, 

1999). Unlike the purists, DiConti (2004) championed liberal arts as an answer to higher 
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education’s need to provide graduates educated for the labor market. Noting that the 

numbers of liberal arts graduates has steadily declined and noting the shift of emphasis 

from generalized to specialized education, DiConti (2004) advocated experiential 

components for liberal arts majors, i.e., internships, essentially a vocational retrofit. 

Acknowledging objections from the purists – that not all liberal arts disciplines would be 

suitable for such a retrofit – DiConti (2004) suggested coupling meaningful work 

experience with the liberal arts curriculum. (Similarly DAWIA established  24 credit 

hours of business courses as a requirement.) This vocational retrofit of liberal arts 

presents an educational option designed to create a readily marketable skill as the 

students expect; it conceivably develops the intellect as the purists expect; it develops the 

higher order skills that manifest themselves as general professional competencies as the 

investors expect. DiConti (2004) raised an important distinction in examining the various 

levels of vocational preparation students receive in different educational curricula. Those 

who had relevant technical education, those who had general education, and those who 

had technical education not considered relevant to the job. “In fact, training for a specific 

career with specific information is too limiting for today’s work environment because 

such information is quickly outmoded. If a student pursues such a program of study at the 

undergraduate level, she or he is then insufficiently prepared for lifetime employment” 

(DiConti, 2004, p. 170). 

Some of the more recent and important works in the higher education literature 

have addressed the college market, students’ choices, and the tiers (Bok, 2003; Zemsky, 

2009). Earlier, Brown (1999) compared the marketability of credentials valued by 
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employers: the college degree and professional certification. Much of this discussion is 

centered on market value and salary difference. Surprising little research has addressed 

graduates’ demonstration of learning or competencies as a measure of comparison across 

the market—recent studies using the Collegiate Learning Assessment (CLA) 

notwithstanding. Studies that use a framework to examine higher order skills offer a 

means of assessing the effectiveness of American colleges in educating the workforce. 

For the investors—and particularly the employers—employees who can demonstrate 

higher order skills such as communication, problem solving, teamwork, critical thinking, 

and self-directed learning are worth considerably higher wages (Brown, 1999; Ramsey, 

1999). With the possible exception of a few disciplines, higher education rarely produces 

ready-made employees. Outside of these exceptions, employers are unconcerned about 

the learning process of higher education. In other words, employers are less concerned 

that colleges have improved the knowledge of the worker by a given amount and more 

concerned that the worker joins the company with a necessary amount of usable skill. 

Increasingly, chief among those skills is the ability to learn. 

The Concept of Competencies 

McClelland (1973) is the seminal work on competencies (Boyatzis, Goleman, & 

Rhee, 2000; Garman & Johnson, 2006; Mansfield, 1996; Sandberg, 2000, Shippmann, 

2000). McClelland introduced competency testing as a criterion-based alternative to 

general intelligence testing. Initially McClelland did not define competencies, but he did 

establish the framework for testing based on ‘observable’ criterion that matter in the ‘real 

world.’ The literature on competencies characterizes them as observable behaviors that 
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demonstrate knowledge, skills, and abilities relevant to the job (Boyatzis,Goleman, & 

Rhee, 2000; Mansfield, 1996; McClelland, 1998; Shippmann, 2000). McClelland created 

the competency framework in reaction to problems with intelligence tests. McClelland 

(1973) illustrated the rationale for criterion sampling over intelligence testing: “If you 

want to know how well a person can drive a car (the criterion), sample his ability to do so 

by giving him a driver's test. Do not give him a paper-and-pencil test for following 

directions, a general intelligence test, etc. As noted above, there is ample evidence that 

tests which sample job skills will predict proficiency on the job” (p. 7). McClelland also 

argued that criterion sampling is more just than intelligence sampling, which evaluates an 

abstraction of job performance.  

 The literature draws contrasts between competency modeling and job analysis. 

Job analysis identifies the knowledge, skills, and abilities needed to perform a job, while 

competency analysis identifies a broader set of personal characteristics including but not 

limited to the knowledge, skills, abilities, attitudes, behaviors required for outstanding 

performance (Mansfield, 2005). Job analysis provides the framework for a set of human 

resource functions to include classifying workers. Competency modeling is more robust 

and supports the broader approaches of workforce development and human capital 

development (Mansfield, 2005). Shippmann et. al. (2000) also compared and contrasted 

job analysis and competency modeling, which he summed as follows: “Job analysis is 

much more work- and task-focused and competency modeling is worker focused” (p. 

713).  



98 
 

The human resources community has been drawn to competency modeling 

because of its advantages. Competency modeling is based on more generic descriptions 

than job analysis (Mansfield, 2005). Competencies can also be broadly defined and 

adjusted to support organizational strategies (Garman & Johnson, 2006). As competency 

modeling matured, the literature incorporated approaches and analyses of these 

approaches. The two common competency modeling approaches are the Single- job 

approach and the “one-size-fits-all” approach (Mansfield, 2005). The Single-job 

approach, which identifies the unique competencies required of a specific job, is 

expensive and time-consuming. This approach takes considerable energy and 

involvement, and the competency model becomes antiquated with any significant 

changes in tasks. The one-size-fits-all approach is cursory and fails to provide specific 

detail for any one job. Mansfield (2005) suggested the multiple-job approach. This 

approach is based on a set of common building blocks for different jobs. The Center for 

Naval Analysis (CNA) followed the single-job approach to build the technical 

competencies that comprise the DoD competency model for contract managers. In 

reverse of Mansfield’s multiple-job approach, CNA expects to back into a common set of 

competencies once it has completed single-job studies for the 12 career fields. To support 

subsequent DoD competency studies, CNA used a modified “one-size fits all” approach 

to build the professional competencies, which represent the common higher order skills, 

i.e., communication, problem solving.  

Competency models provide a framework for employers to support the capacity 

to structure the transition from collegiate learning experiences to work. Competency 
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models identify the observable behaviors and demonstrable knowledge required for 

successful work performance. These models are indifferent to the collegiate learning 

experiences and do not require these experiences to be parsed according to years of 

college, academic discipline, relevance of the academic discipline to the work, market 

sector of the graduate’s college, duration of schooling, point during the learner’s career of 

the college experience, or full-time or part-time study. The literature on the effectiveness 

of American higher education in preparing the workforce would be advanced through 

studies that use a framework derived from employers’ requirements (such as competency 

models) to examine the effects of collegiate learning experiences on workplace 

performance. 
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Chapter 6 

Summary 

Validation and Criticisms of the 2008 DoD Contract Management Competency 

Model 

 As indicated by Cronbach Alpha values greater than .9, factor analysis 

demonstrated high correlations among competency elements aligned in the following sets 

of competency factors: (1) Pre-award & Award, (2) Contract Administration, (3) 

Negotiation & Price Analysis, (4) Policy & Oversight, and the (5) Professional 

Competencies (presented in this study as the soft skills). The units of competence from 

the DoD competency model are highly consistent with the five competency factors listed 

above. 

The DoD competency model focuses on tasks within processes, e.g., proposal 

evaluation or contract award, and not underlying skill sets associated within cognitive 

groupings, such as verbal reasoning or quantitative skills. Because of this focus, the DoD 

competency model is less useful in identifying the foundational skills that are also 

important outside of contract management. Within the competency model structure, tasks 

are wedded to existing technologies and the existing regulatory framework that supports 

defense contract management. The competency model presumes competence within a 

strictly defined environment. For instance, the model does not provide flexibility to 

presume competence if the regulatory environment were to drastically change. The DoD 

competency model included a set of tasks and areas of specialization that are not 

fundamental to the performance of contract management work writ large. Specifically, 
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the DoD competency model includes areas of specialization within contract management, 

such as contingency contracting or construction, that do not apply to many contract 

managers. These characteristics of the DoD competency model are similar to a 

compilation of a professional body of knowledge. The literature suggests that the DoD 

Competency Model for Contract Management is better characterized as a job tasks 

analysis model than a competency model (Mansfield, 2005). Despite the flawed link 

between cognitive disciplines, a discrete set of competencies related to those disciplines, 

and the competency model, factor analysis validated the DoD 2008 Competency Model 

as a reliable and valid process-related human capital management framework and job task 

analysis model for defense contract managers. 

Validation and Criticisms of the DAWIA Framework 

The DAWIA framework establishes standards for degree attainment, contract 

experience, and contract management training. This study examined the relationship 

between the three measures used to assess the three legs of the DAWIA framework. The 

three measures are: (1) a composite of program of study and degree attainment level, (2) 

years of contracting experience, and (3) certification level – as a surrogate for contract 

management training. The DAWIA framework established three categories of degree 

attainment level: graduate degree, at least a bachelor’s degree, and less than bachelor’s 

degree. Under the DAWIA framework, the contract manager is also required to complete 

at least 24 hours of business courses. Consistent with the values of the DAWIA 

framework, the composite measure produced five categories: (1) graduate business 
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degree, (2) graduate non-business degree, (3) baccalaureate business degree, (4) 

baccalaureate non-business degree, and (5) less than bachelors.30  

The degree attainment standards under DAWIA require a bachelor’s degree plus 

24 hours of business courses. Contract managers can satisfy this requirement by attaining 

baccalaureate or graduate degrees in business or by attaining baccalaureate or graduate 

degrees in a non-business discipline and acquiring an additional 24 hours of business 

course work. Ostensibly, the first four of the five categories listed above meet this 

requirement. The DAWIA educational standards designate a graduate degree in business 

as the “desired” (but not required) level of education for DAWIA Level II and Level III 

certified contract managers. The graduate degree in a non-business discipline, the 

baccalaureate degree in business, and the baccalaureate degree in a non-business 

discipline meet the threshold for the required level of education. Education levels below a 

baccalaureate degree fail to meet the DAWIA education requirements. 

The results of this study validate the education component of the DAWIA 

framework. The graduate degree in business is associated with higher self-reported and 

supervisor-reported proficiency scores in the selected competency elements when 

compared to baccalaureates in business. The baccalaureate in business served as the 

baseline for comparison across program of study by degree attainment level categories. 

Having less than a baccalaureate is associated with lower self-reported and supervisor-

reported proficiency scores in the selected competency elements when compared to the 

baccalaureates in business. There was no statistically significant difference in self-

                                                           
30 Data on the number of business courses completed by individual contract manager is unavailable. 
Program of study by degree attainment level offers a surrogate comparison of business education against 
non-business. 
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reported or supervisor-reported scores in the selected competency elements among 

baccalaureates in business, baccalaureates in non-business disciplines, and graduates in 

non-business disciplines. These results are consistent with DAWIA’s treatment of these 

categories of program of study by degree attainment level. 

The contract experience standards under DAWIA require a minimum of one year 

of contract management experience for DAWIA Level I certification, a minimum of two 

years for DAWIA Level II certification, and a minimum of four years for DAWIA Level 

III certification. The “desired” levels of contract management experience for DAWIA 

levels I through III are two years, four years, and eight years, respectively. The DAWIA 

framework draws distinctions in contract experience at experience increments as small as 

one year. This study examined differences in reported proficiency scores at five-year 

experience increments. These five-year increments were necessary to preserve the 

statistical power of the tests, given the number of variables examined in this study. As a 

result of these methodological constraints, this research question did not validate the 

contract experience standards established under DAWIA, i.e., whether the minimum 

number of years of experience required for the various levels of certification are 

meaningful. This study did identify differences in reported proficiency scores among 

DAWIA certification levels, and DAWIA certification levels are largely collinear with 

years of experience. On the whole, level I certified contract managers have fewer years of 

experience than level II certified contract managers; level II certified contract managers 

have fewer years of experience than level III. The results clearly validate that successive 

five-year experience increments are associated with higher self-reported and supervisor-
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reported proficiency scores. Additional study is required to determine if the contract 

experience increments provided in the DAWIA framework are either meaningful or 

optimal. 

The contract management training standards under DAWIA require a set of 

courses offered by DAU or its equivalency providers. The equivalency providers are 

schools, corporate entities, or government activities who have entered into agreements 

with DAU to provide courses equivalent to DAU’s. Because any number of organizations 

may have provided these courses, data on course completion is not available in one 

central repository. Additionally, DAU completed major revisions of its courses between 

2003 and 2007. The wide variation in course providers and course content of the period 

of study make a direct comparison of defense contract management training impractical.  

To examine the relationship between contract management training and reported 

proficiency scores in selected competency elements, this study examines the data on 

certification level. Upon certification in DAWIA, contract managers must document that 

they have completed the courses required for level I, level II, or level III. This approach 

in examining the relationship between certification level and reported proficiency scores 

is consistent with the DAWIA framework. 

The results of this study partially validate the certification component of the 

DAWIA framework. When controlled for years of contracting experience, program of 

study by degree attainment level, and other demographic factors, level III certification 

was consistently associated with higher reported proficiency scores than the uncertified 

category. The uncertified category served as the baseline of comparison across 
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certification categories. The magnitude of difference was high – typically over 1.0 on a 

5.0 Likert Scale. Level I certification resulted in a pattern of reported proficiency scores 

that were lower than those scores for uncertified contract managers. Level II certification 

was consistently associated with higher reported proficiency scores than the uncertified 

category; however, in several cases, these differences were not statistically significant. 

Level III certification was consistently associated with higher reported proficiency 

scores. These results were significant. The magnitude of difference between reported 

scores for level III certified contract managers and uncertified contract managers was 

substantial. At a minimum, “level III preparation” included a four-year degree, at least 

four years of contract management experience, and completion of all prescribed DAU 

contract management courses, The findings of this study indicate that for contract 

managers who received the “level III preparation,” contract managers and their 

supervisors reported that their proficiency scores in the contract management 

competencies was significantly higher than the proficiency scores of contract managers 

who lacked the level III preparation – all other things being equal. 

Since the DoD 2008 Competency Study, DAU implemented new courses at level 

I: CON 090, Fundamentals of the Federal Acquisition Regulations and CON 170, 

Fundaments of Cost and Price Analysis. These new courses represent six weeks of 

residence training in contract management. Based on the data taken from the DoD 2008 

Study, level I certification is associated with lower proficiency scores than not being 

certified. With the significant change in training requirement at DAWIA level I, DoD 

should test the effectiveness of its substantial training investment. In order to fully 
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understand the impact of DoD’s investments in new DAWIA level I courses, DoD needs 

to improve its capacity to report DAU course completion data for its workforce and to 

map course completion to proficiency in the competencies. DAU has been customizing a 

student information system that may bring DoD the capability to track and report the 

specific courses that contract managers complete as DAU changes or revises these 

courses over time. The ability to report which contract managers have received what 

training helps DoD understand if changes in contract management curriculum have a 

significant relationship with changes in proficiency in the competencies. 

Further Research  

Defense Acquisitions 

The congressional mandate establishing DAU called for two missions: training 

the workforce and conducting research (DAU, 2003). DAU’s focus on its research 

mission has atrophied significantly over the past dozen years. Under the decade-long 

leadership of Frank Anderson, DAU focused on alignment with the concerns of Pentagon 

leadership and presenting a clear value proposition to its stakeholders. While DAU’s past 

research agenda did not present a clear value proposition for its stakeholders, 

understanding DAU’s impact on the defense acquisition workforce presents obvious 

value. However, the value of acquisition research is clear. The results of acquisition 

research can make DoD acquisitions more efficient and effective. If implemented, 

improvements to the acquisition process can result in critical national security 

advantages, billions of dollars of savings for the tax payer, or both. By involving a 

community of scholars drawn from acquisition professionals, acquisition interns, and 
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members of the academic community, the DoD can create the opportunity to improve its 

understanding of acquisition problems, some of which have national security 

implications. By providing this community of scholars the opportunity to conduct 

research alongside DoD researchers, acquisition professionals and academics can gain an 

invaluable educational experience and contribute to an important strain of knowledge for 

national security. DAU should focus on research to improve the defense acquisition 

workforce. 

The purpose of the National Defense Authorization Act (NDAA), Section 852, 

was to provide funds to recruit, train, and retain members of the defense acquisition 

workforce. In 2009, Secretary of Defense Robert Gates called for the addition of 20,000 

new members of the defense acquisition workforce by 2015. At the same time as the 

defense acquisition workforce experiences this massive growth, DoD should 

continuously examine the relationships among its major human capital measures: 

education, certification, years of experience, and competencies. This continuous 

examination would enable DoD to assess the effectiveness of a range of human capital 

initiatives. For DoD, its human capital strategies have included requiring or providing a 

college education, providing corporate training, formalizing on-the-job training, devising 

targeted recruitment, and retaining the right people. DoD now has the data to evaluate the 

relative effectiveness of its various approaches. The 2008 DoD Competency Study for its 

Contract Managers, its subsequent competency studies of other career fields, and its 

demographic data provide an extraordinary opportunity for DoD to improve the defense 

acquisition workforce, inform the practice of training and vocationally-relevant 
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education, and assess its progress in promoting equal opportunity across demographic 

groups. 

DoD should perform a second competency study for its contract management 

career field. This study should leverage the baseline 2008 DoD Competency Study by 

presenting the same 62 competency elements or a slightly modified model, as presented 

in Table 2 of this study. (The modified model removes the competency elements for 

small business, construction, and contingency because these are areas of specialization 

and not tasks.31)  

Small business, construction, and contingency contracting should not be included 

among the tasks of contract managers that appear in the DoD Competency Model as 

competency elements. Small business, construction, and contingency contracting are not 

simply tasks, but areas of specialization within the contract management field that are 

comprised of their own unique sets of tasks. By adding small business, construction, and 

contingency contracting to the DoD Competency Model, contract managers ignore some 

tasks that are important to these three areas of specialization, but are absent from the 

model. For instance, the following tasks are important for contingency contracting, but 

absent from the DoD Competency Model: coordinating host nation support, providing for 

personal protective measures, and coordinate cash disbursements with the paying officer. 

Contingency contract managers often conduct procurements without the benefit of the 

full resources of a formal contracting office, e.g., automation, legal support. They 

perform under arduous work conditions sometimes involving long working hours or the 

hazards of natural or man-made disasters. Given the conditions present in a contingency 
                                                           
31 Competency elements 41, 42, 51, and 52. 
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environment, the skills needed to take personal protective measures, find indigenous 

sources of support, or ensure payments in the absence of a mature banking system are 

critical in contingency contracting. However, these skills (or tasks in the manner 

described above) have potential applicability for all contract managers. These tasks – and 

not contingency contracting – should have appeared in the DoD Competency Model. 

In any repeated competency survey, DoD should collect detailed education, 

training, and experience data from the individual contract manager. For education, the 

data should indicate all degrees completed, the years the degree or degrees were 

completed, the discipline or disciplines studied, the schools attended, the mode of study – 

full-time, part-time, distance, or mixed modes, and how the 24 business hour requirement 

was satisfied. For training, the data should indicate which DAWIA courses were 

completed, when the training was completed, and the source of the training (DAU or 

other). For contracting experience, the data should indicate the contract manager’s area of 

specialization, whether the experience was DoD, other federal, or private sector, and 

when these experiences took place. With the addition of these data, DoD has the 

opportunity to draw conclusions of considerable veracity by apply test-retest 

methodologies to large workforce. 

In addition to contract management, DoD has been conducting competency 

studies of the 11 other acquisition disciplines e.g., Program Management, Business Cost 

Estimating and Financial Management, Logistics, Acquisition Engineering. DoD plans to 

use these studies to identify the gaps between existing competency levels as reported by 

the workforce and desired competency levels as established by subject matter experts 
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from the workforce. In addition to DoD’s plan to conduct a gap analysis of the 

competencies in each career field, the DoD should conduct additional research to test the 

significance, direction, and magnitude of the relationship between the elements of the 

DAWIA framework (degree attainment, years of relevant acquisition experience, and 

DAWIA certification) and proficiency in the competencies that DoD identifies for a 

given acquisition discipline. 

Findings from this line of research have significant potential to inform the 

decision-making processes of DoD’s acquisition policy makers. NDAA Section 852 

established the Defense Acquisition Workforce Development Fund (DAWDF) for the 

purpose of providing an additional 300 million to 500 million dollars in annual funding to 

support the recruitment, training, and retention of the defense acquisition workforce. A 

clear research agenda based on the DAWIA framework and the competency models 

would provide a much needed structured approach to using DAWDF to achieve a 

meaningful return on investment of tax dollars. 

The DoD should include demographic assessments to determine whether actual or 

perceived performance differences exist across race, ethnicity, and sex. Where 

performances differences are apparent across demographic groups, the DoD should 

search for causality and develop strategies to ensure that root causes of performance 

differences do not prevent equal opportunity. DoD should ultimately understand whether 

cultural patterns impact recruitment, development, and retention in the contract 

management career field. 
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In addition to the DAWIA framework and competency models, the DoD should 

conduct research to identify and leverage standardized organizational performance 

measures. These standardized performance measures are critical to the DoD’s ability to 

determine whether standards for degree attainment, years of acquisition experience, or 

the DAWIA certification level are meaningful criteria leading to better acquisition 

outcomes. 

Higher Education  

One of the findings of this dissertation indicated a significant difference in 

reported proficiency scores of contract managers who attained degrees in business-related 

programs (occupational curricula) and non-business related programs (occupational 

intentions). Scholars in higher education should conduct research to compare graduates of 

occupational intention programs and occupational curricula programs for differences in 

workforce performance in occupations that require non-specific bachelor’s degrees. 

Higher education scholars should also conduct research to compare these groups for 

differences in the development of general human capital. These lines of research hold 

significant implications for the question of gainful employment. 

The work of Arum and Roksa (2011) generated considerable debate among 

scholars concerning higher education’s ability to create critical thinkers. Many scholars, 

politicians, and captains of industry assert that employers want critical thinking skills. 

Arum and Roksa’s work has discernible implications for the workforce. Additional 

research examining the link between higher education and general human capital skills 

would be timely and important. Future scholars undertaking this area of research should 
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focus on a set of general human capital skills that offer patently obvious value to the 

employer and not merely an abstract set of skills referred to as critical thinking. An 

assessment of general human capital skills can yield a set of generalizable findings that 

would advance knowledge in higher education and human capital management. 

The Relationships among Race, Perception of Job Performance, and Actual Job 

Performance 

Since President Truman (1948) integrated the armed service with Executive Order 

9981, the DoD has been at the forefront of interracial cooperation in the United States. 

However, despite its long history and extraordinary track record for success in leveraging 

diversity, the data used in this study suggest that the problem of racial inequality still 

plagues the DoD. The troubling perception that African American contract managers do 

not perform as well as their white counterparts still exists with supervisors. More 

troubling is the fact that the African American contract managers share this perception 

about themselves. The data show that when controlling for degree attainment level, years 

of contracting experience, and certification level – when controlling for these means by 

which we become more proficient – African American contract managers and their 

supervisors perceive that they are less proficient than whites. The data suggest that 

education, training, and experience – by themselves – cannot sufficiently serve as the 

great equalizer in the cause of racial uplift. The human capital management strategies of 

training, education, and assignment management are ill-equipped to satisfy what is 

essentially a leadership problem.  
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The data do not provide evidence to refute or support any notions of innate talent 

differences among the races for the contract managers in this study. Many studies have 

shown academic performance differences among races. Consistent with the differences 

shown in this study, studies on academic performance tend to show that African 

Americans receive lower scores than their white counterparts. However, academic 

performance differences between African American and White contract managers are not 

sufficient to explain the differences in self-reported and supervisor-reported proficiency 

scores by race. The same studies that report African American academic performances to 

be below the performance of their White counterparts also tend to report the academic 

performance of Asian Americans to be above their White counterparts. Among the 

defense contract managers, the self-reported and supervisor-reported proficiency scores 

of all minorities were below the reported proficiency scores of their white counterparts. 

This includes Asian Americans, whose academic performance general exceeds their 

white counterparts32. These findings suggest that academic differences may be 

insufficient to explain lower reported proficiency scores among racial minorities. 

Leadership 

In their seminal work, Greenhaus, Parasuraman, & Wormley (1990) described a 

set of organizational factors unrelated to initial endowments in human capital that could 

produce performance differences within races. They suggest that racial minorities could 

find themselves internalizing negative feedback from supervisors who harbor stereotypes 

of performance differences. This feedback can curb confidence and disproportionately 

                                                           
32 Only the regression coefficients for African Americans were statistically significant due to the number of 
African Americans in the study. 
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cause minority members to avoid success-producing activities and engage in self-limiting 

behavior (Ilgen & Youts, 1986; Kanter, 1979 cited in Greenhaus, Parasuraman, & 

Wormley, 1990). These racial minority members find themselves trapped in an echo 

chamber of ignorance, which eventually creates actual performance differences. 

This discussion of leadership challenges is not intended as an indictment against 

the DoD. Several people of color have attained the senior ranks within the defense 

contract management community. Frank J. Anderson, Jr., is the former President of 

Defense Acquisition University. The Honorable Claude Bolton is the former Assistant 

Secretary of the Army for Acquisition. Presently, two of the most highly-regarded senior 

executives in DoD are Mr. Charlie Williams, Jr., Director of the Defense Contract 

Management Agency, and Mr. Elliot Branch, Deputy Assistant Secretary of the Navy for 

Acquisition and Procurement. All four of these leaders are African American.  

This discussion is intended to provide a much needed perspective. African 

Americans held some of the most impactful positions in the defense acquisition 

workforce; they were the key architects and implementers of the defense acquisition 

workforce’s human capital strategy. Despite significant African American leadership in 

the field, African American contract managers and their supervisors report lower 

proficiency scores in contract management competencies. Leadership dynamics have a 

ubiquitous impact on job performance, workers’ perceptions, and supervisors’ 

perceptions. The data on the reported proficiency scores of African Americans raise 

questions concerning how factors other than training and development can impact job 

performance. They should also raise questions about leadership as a performance 
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multiplier for all employees. In the final analysis, the questions of leadership and 

leadership training for contract managers must be brought into specific relief. Perhaps the 

contract manager workforce would do better to examine a set of leadership competencies. 

In addition to asking what the workforce does and what it needs to do better to make 

itself more proficient, researchers should begin to examine what leaders do and what they 

need to do better to make the workforce more proficient. 

A Research Agenda for the Defense Acquisition Workforce 

 When DAWIA established a defense acquisition university, it also established a 

research mandate. Since 2000, DAU has tended to move away from its research mission 

in favor of performing tasks that produce more immediate and tangible value for its 

stakeholders. DAU has the opportunity to reclaim its research mission and make research 

a part of its value proposition. The DoD should adopt and advance a research agenda that 

investigates opportunities to improve human capital management, cultural awareness, 

measures of program effectiveness, and leadership effectiveness.  

Further research examining the defense acquisition workforce competencies, the 

DAWIA framework, and DoD’s current human capital strategies would offer important 

insights on workforce development. On the strength of the DoD’s data, findings from this 

line of inquiry hold strong potential to improve scholarship in training and education for 

the workforce writ large.  

Beyond workforce training and development, further research on defense 

acquisition competencies, the DAWIA framework, DoD’s human capital strategies – 

through the lens of demographics – would improve DoD’s understanding of the needs of 

its diverse workforce. Research examining these data could offer insights on DoD 
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culture, the impact of ethnic culture on the workforce, and a broader understanding of the 

relationship between existing human capital policies and equal opportunities.  

DoD has a critical need to develop standard performance measures to evaluate its 

organizations’ effectiveness in achieving desired acquisition outcomes. Without the 

ability to measure the relative success of acquisition outcomes across DoD, leaders in the 

defense acquisition workforce cannot determine if any human capital improvements are 

actually meaningful.  

Finally, DoD needs to expand its research in acquisition leadership to examine the 

extraordinary and complex challenges faced by leaders in the world’s largest buying 

organization. These leaders must martial financial resources equivalent to the fifteenth 

largest economy in the world. They must manage human capital resources arranged in a 

set of professions that are created and shaped by rapidly evolving technologies, 

regulations, and global challenges. They must be able to ensure that their organizations 

can achieve desired acquisition outcomes. From the inspiring title of Wilbur Jones’s 

(1999) book on defense acquisitions, America must ensure that posterity is always able to 

“arm the eagle” at a price that taxpayers can afford to pay and at a level that would-be 

foes cannot afford to test. 
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Appendix A 
 

Competency Model 
 
Table A1: Competency Model for Department of Defense Contract Specialists (2008) 
 

Unit of 
Competence 

Competencies Elements of Competence 

Pre-Award 
and Award 

Determination of 
How Best to 

Satisfy 
Requirements for 
the Mission Area 

1. Provide proactive business advice on 
requirements documentation based on analysis of 
requirements and performance-based approaches 
to find the best solution to satisfy mission 
requirements. 
2. Conduct market research using relevant 
resources prior to solicitation to understand the 
industry environment and determine availability 
of sources of supply and/or services. 
3. Perform acquisition planning by considering all 
available sources and methods of procurement to 
satisfy mission needs while appropriately 
allocating risk.  

Consider Socio-
Economic 

Requirements 

4. Consider socio-economic requirements 
including small business, labor, environmental, 
foreign, and other socio-economic requirements 
to provide maximum practicable contracting and 
subcontracting opportunities. 

Promote 
Competition 

5. Conduct pre-solicitation industry conferences 
and analyze responses to draft solicitation terms 
and conditions to promote full and open 
competition. 
6. Identify and facilitate joint ventures and 
partnering on solicitations and subcontracting 
opportunities to increase competition and/or small 
business participation. 

Source Selection 
Planning 

7. Document a source selection plan that is 
consistent with public law, regulations, policy, 
and other guidelines. 

Solicitation of 
Offers 

8. Conduct pre-bid or pre-proposal conference to 
inform offerors of the requirements of the 
acquisition.  
9. Publicize proposed procurements to promote 
competition.  
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Unit of 
Competence 

Competencies Elements of Competence 

Pre-Award 
and Award 
(Continued) 

Solicitation of 
Offers 

(Continued) 

10. Issue a written solicitation consistent with the 
requirements documents, acquisition plan and 
source selection plan, that includes the 
appropriate provisions and clauses tailored to the 
requirement. 
11. Issue amendments or cancel solicitations 
when such actions are in the best interest of the 
Government and conform to law and regulations. 
12. Respond to preaward inquiries by taking the 
appropriate action according to FAR/DFARS to 
resolve questions. 

Responsibility 
Determination 

13. Determine contractor responsibility by 
assessing past performance and financial stability 
to ensure that the contractor will be able to satisfy 
Government requirements.  

Bid Evaluation 
(Sealed Bidding) 

14. Evaluate the sealed bids in a transparent 
manner to allow for fair evaluation of price, past-
performance, and technical capability. 
15. Perform price analysis to determine whether 
the lowest evaluated bid is reasonable and 
provides the best value to the Government. 

Proposal 
Evaluation 

(Contracting by 
Negotiation) 

16. Evaluate proposals and quotes against 
evaluation criteria and request technical and 
pricing support, if needed, to identify offers that 
are acceptable or can be made acceptable. 

Source Selection 17. Decide whether to hold discussions based on 
results of the evaluation.  
18. Establish the competitive range to determine 
which of the offers will be considered for the 
award. 

Contract Award 19. Select the awardee who in the Government's 
estimation, provides the best value. 
20. Award contract/ Issue task or delivery orders 
after ensuring fund availability and obtaining 
reviews and approvals. 
21. Conducting pre/post award debriefings for all 
unsuccessful offerors when requested to ensure 
appropriate disclosure of information. 

Process Protests 22. Process protests to determine whether to 
withhold award or stop performance pending 
outcome of the protest. 
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Unit of 
Competence 

Competencies Elements of Competence 

Develop 
and/or 

Negotiate 
Positions 

Justification of 
Other than Full 

and Open 

23. Justify the need to negotiate or award the 
contract without full and open competition or, in 
a multiple award scenario, without providing for 
fair opportunity based on business strategies and 
market research. 

Terms and 
Conditions 

24. Determine terms and conditions, including 
special contract requirements applicable to the 
acquisition, that are appropriate for the 
acquisition to comply with laws and regulations 
(e.g. method of financing, Government property, 
intellectual property, organizational conflict of 
interest (OCI), specialty metals). 

Preparation and 
Negotiation 

25. Prepare for negotiations / discussions / awards 
by reviewing audit and technical reports, 
performing cost and/or price analysis (or 
reviewing price analysts reports), and developing 
pre-negotiation position to include identifying 
potential trade-offs. 
26. Negotiate terms and conditions (including 
price) based on the pre-negotiation objective and 
give-and-take with the offeror to establish a fair 
and reasonable price.  

Advanced 
Cost and/or 

Price Analysis 

Advanced Cost 
and/or Price 

Analysis 

27. Evaluate the reasonableness of the 
contractor's proposed cost/price for use in 
preparing for complex negotiations.  
28. Develop positions on pricing-related contract 
terms and conditions to aid in developing the 
Government's position.  
29. Supports special cost, price, and finance 
efforts by researching, analyzing and providing 
recommended positions that are in the best 
interests of the Government.  
30. Evaluate Award Fee/Incentive Fee Plans and 
arrangements, for adherence to policy and 
guidance. 
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Unit of 
Competence 

Competencies Elements of Competence 

Contract 
Administration 

Initiation of Work 31. Conduct post-award orientations to address 
customer concerns and contractor's 
responsibilities for performance on the contract.  
32. Plan for contract administration regarding 
delegating administrative functions; designating, 
training and managing CORs; and formally 
establishing all contract administration 
responsibilities.  

Contract 
Performance 
Management 

33. Administer contract by monitoring 
contracting officer representatives feedback, 
contractor performance, and enforcing contractor 
compliance with contract requirements. 
34. Ensure past performance evaluation is 
initiated to ensure documentation of performance 
including contracting officer input. 
35.  Analyze, negotiate, and prepare claims file in 
order to issue final decisions.  
36. Resolve contract performance problems by 
gathering facts, determining remedies, and initiate 
remedial actions in order to find and provide a 
solution. 

Issue Changes 
and Modifications 

37.  Analyze the need for contract modifications 
and negotiate and issue contract modifications, as 
required. 

Approve Payment 
Requests 

38. Approve contractor request for payments to 
include final vouchers under cost reimbursement 
contracts, progress payments, performance-based 
payments, or commercial financing. 

Close-out 
Contracts 

39. Close-out contracts following proper 
procedure to ensure property disposition, final 
payments, and documents/clearances have been 
received. 
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Unit of 
Competence 

Competencies Elements of Competence 

Small 
Business/Socio-

Economic 
Programs 

Addressing Small 
Business 
Concerns 

40. Assist small business concerns in 
understanding how to do business with the 
government, identifying contracting 
opportunities, and responding to small business 
inquiries regarding payment delays or problems. 
41. Serve as the contracting activity small 
business specialist and assist the Small Business 
Administration's assigned representative in 
conducting annual reviews of small business 
share, evaluation of contractors' subcontracting 
performance, and planning to maximize the use 
of small businesses. 
42. As the contracting activity small business 
specialist provide recommendations on 
acquisition documents as to whether a particular 
acquisition should be set aside for one of the 
Small Business programs.  

Negotiate 
FPRAs & 

Administer 
Cost 

Accounting 
Standards 

Negotiate 
Forward Pricing 
Rates Agreements 

& Administer 
Cost Accounting 

Standards 

43. Negotiate forward pricing rate agreements 
(FPRAs) for billing purposes and administer cost 
accounting standards to ensure contractor's 
compliance.  

Contract 
Termination 

Contract 
Termination 

44. Terminate contracts using applicable FAR 
requirements if it is in the best interest of the 
government (either termination for convenience 
or cause/default). 

Procurement 
Policy 

Procurement 
Analysis 

45. Provide analysis to advise on procurement 
matters including contract documentation, 
legislation issues, and congressional inquiries 
impacting contracting matters. 
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Unit of 
Competence 

Competencies Elements of Competence 

 
Other 
Competencies 

Procurement 
Analysis 
(Continued) 
 

46. Develops procurement policy and changes in 
procedures through analysis of major 
procurements for statutory and regulatory 
compliance and a macro-analysis of contracting 
matters. 
47. Advise on high-level legislation and policy 
matters to recommend and/or lead change in the 
procurement process. 
48. Perform oversight and audits to review 
contract files, compile lessons learned, and ensure 
consistent policy application. 

E-Business and 
Automated Tools 

49. Use e-business systems and automated tools 
to promote standardization, efficiency, and 
transparency. 

Activity Program 
Coordinator for 
Purchase Card 

50. Performs oversight and execution for the 
Purchase Card Program. 
 

Construction/ 
Architect & 
Engineering 

(A&E)  

Construction/ 
Architect & 
Engineering 

(A&E)  

51. Develops acquisition strategies, issues notices 
and solicitations, conducts negotiations, selects 
sources, awards and administers contracts for 
construction and A&E in accordance with 
requirements and procedures associated with 
construction and A&E outlined in the FAR and 
supplemental policy and procedures (with 
particular attention to FAR Part 36).  

Contracting in 
a Contingent 

and/or 
Combat 

Environment 

Contracting in a 
Contingent 

and/or Combat 
Environment 

52. Apply contracting expertise during 
deployments, contingency operations, or 
responses to natural disasters. 
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Unit of 
Competence 

Competencies Elements of Competence 

Professional 
Competency 

Problem Solving 1. Problem Solving -  Identifies and analyzes 
problems; weighs relevance and accuracy of 
information; generates and evaluates alternative 
solutions; makes recommendations. 

Customer Service 2. Customer Service - Anticipates and meets the 
needs of both internal and external customers. 
Delivers high-quality products and services; is 
committed to continuous improvement. 

Oral 
Communication 

3. Oral Communication - Makes clear and 
convincing oral presentations. Listens effectively; 
clarifies information as needed. 

Written 
Communication 

4. Written Communication - Writes in a clear, 
concise, organized, and convincing manner for 
the intended audience. 

Interpersonal 
Skills 

5. Interpersonal Skills - Treats others with 
courtesy, sensitivity, and respect. Considers and 
responds appropriately to the needs and feelings 
of different situations. 

Decisiveness  6. Decisiveness - Makes well-informed, effective, 
and timely decisions, even when data are limited 
or solutions produce unpleasant consequences; 
perceives the impact and implications of 
decisions. 

Technical 
Credibility 

7. Technical Credibility - Understands and 
appropriately applies principles, procedures, 
requirements, regulations, and policies related to 
specialized expertise. 

Flexibility 8. Flexibility - Is open to change and new 
information; rapidly adapts to new information, 
changing conditions, or unexpected obstacles. 

Resilience 9. Resilience - Deals effectively with pressure; 
remains optimistic and persistent, even under 
adversity. Recovers quickly from setbacks. 

Accountability 10. Accountability - Holds self and others 
accountable for measurable high-quality, timely, 
and cost-effective results. Determines objectives, 
sets priorities, and delegates work. Accepts 
responsibility for mistakes. Complies with 
established control systems and rules. 
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Appendix B 
 

Factor Analysis Loadings 
 
Table B1: Rotated Component Matrix of Self-Reported Proficiency Scores 
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1. Provide business advice .648 .352 .139 .247 .228 
2. Conduct market research .722 .250 .158 .076 .215 
3. Conduct acquisition planning .733 .333 .111 .187 .221 
4. Consider socio-economic requirements .730 .245 .195 .065 .228 
5. Conduct pre-solicitation conferences .758 .235 .140 .184 .260 
6. Facilitate small business opportunities .619 .164 .200 .170 .389 
7. Document source selection plan .744 .210 .127 .251 .263 
8. Conduct pre-bid conferences .741 .220 .239 .176 .247 
9. Publicize proposed procurements .810 .152 .151 .060 .118 
10. Issue written solicitations .819 .211 .198 .204 .095 
11. Amend/cancel solicitations .816 .187 .238 .156 .089 
12. Resolve pre-award inquiries .798 .225 .221 .221 .168 
13. Determine contract responsibility .726 .198 .312 .234 .128 
14. Evaluate sealed bids .621 .154 .310 .152 .272 
15. Perform price analysis .639 .247 .190 .420 .087 
16. Evaluate proposals and quotes .627 .312 .182 .495 .087 
17. Decide need for discussions .735 .255 .179 .335 .161 
18. Establish competitive range .749 .234 .178 .322 .191 
19. Select best-value awardee .754 .261 .201 .290 .137 
20. Award contract/order .729 .259 .275 .202 .000 
21. Conduct debriefing .722 .257 .246 .274 .216 
22. Process protests .638 .218 .284 .227 .360 
23. Justify other than full and open competition .709 .281 .192 .323 .188 
24. Determine terms and conditions .620 .304 .245 .410 .177 
25. Prepare for negotiations .457 .317 .200 .683 .108 
26. Negotiate terms and conditions .469 .328 .216 .670 .092 
27. Evaluate cost/price reasonableness .331 .291 .197 .765 .168 
28. Positioning on price-related terms .358 .280 .228 .743 .197 
29. Support finance efforts .309 .263 .224 .739 .226 
30. Evaluate award fee/incentive fee plans .325 .246 .185 .559 .395 

  



125 
 
Table B1: Rotated Component Matrix of Self-Reported Proficiency Scores 
(Continued) 

  

Component 

Pr
e-

A
w

ar
d 

&
 

A
w

ar
d 

So
ft 

Sk
ill

s 

C
on

tra
ct

 
A

dm
in

is
tra

tio
n 

N
eg

ot
ia

tio
n 

&
 

Pr
ic

e 
A

na
ly

si
s 

Po
lic

y 
&

 
O

ve
rs

ig
ht

 

31. Conduct post-award orientation .415 .316 .595 .294 .155 
32. Plan for contract administration .389 .331 .635 .238 .159 
33. Monitor contract performance .326 .349 .702 .216 .102 
34. Oversee past performance evaluation .456 .274 .577 .207 .216 
35. Support final decisions .349 .250 .503 .356 .380 
36. Resolve contract performance problems .397 .380 .549 .313 .192 
37. Manage contract modifications .431 .387 .514 .332 -.031 
38. Approve contractor payments .160 .251 .714 .224 .243 
39. Close out contracts .193 .246 .759 .100 .204 
40. Assist small business .491 .255 .442 .073 .313 
43. Negotiate Forward Pricing Rate Agreements .030 .097 .331 .438 .544 
44. Terminate contracts .424 .210 .455 .223 .407 
45. Provide procurement analysis .393 .354 .158 .269 .599 
46. Develop procurement policy .389 .271 .141 .216 .697 
47. Advise on procurement legislation .309 .264 .098 .209 .743 
48. Perform oversight/audits .355 .359 .254 .230 .553 
49. Promote automation and standardization .342 .246 .322 -.047 .153 
50. Perform oversight of Purchase Card .228 .151 .284 -.051 .596 
I. Problem solving .294 .681 .185 .284 .250 
II. Customer service .282 .746 .226 .169 .157 
III. Oral communication .235 .760 .209 .177 .210 
IV. Written communication .256 .761 .170 .223 .157 
V. Interpersonal skills .209 .762 .198 .127 .078 
VI. Decisiveness .262 .784 .232 .193 .156 
VII. Technical credibility .316 .702 .191 .261 .252 
VIII. Flexibility .282 .758 .201 .195 .156 
IX. Resilience .214 .731 .209 .100 .147 
X. Accountability .253 .772 .222 .166 .123 
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Table B2: Rotated Component Matrix of Supervisor-Reported Proficiency Scores 
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S1. Provide business advice .686 .407 .371 .224 
S2. Conduct market research .783 .345 .246 .219 
S3. Conduct acquisition planning .795 .331 .273 .240 
S4. Consider socio-economic requirements .740 .314 .278 .321 
S5. Conduct pre-solicitation conferences .767 .316 .266 .327 
S6. Facilitate small business opportunities .641 .270 .270 .487 
S7. Document source selection plan .781 .297 .284 .295 
S8. Conduct pre-bid conferences .790 .273 .287 .327 
S9. Publicize proposed procurements .843 .284 .173 .162 
S10. Issue written solicitations .846 .274 .243 .166 
S11. Amend/cancel solicitations .837 .283 .275 .157 
S12. Resolve preaward inquiries .793 .313 .325 .212 
S13. Determine contract responsibility .685 .343 .420 .223 
S14. Evaluate sealed bids .669 .204 .266 .418 
S15. Perform price analysis .647 .332 .408 .233 
S16. Evaluate proposals and quotes .669 .355 .471 .172 
S17. Decide need for discussions .787 .282 .332 .247 
S18. Establish competitive range .800 .259 .327 .260 
S19. Select best-value awardee .783 .329 .353 .198 
S20. Award contract/order .752 .297 .380 .124 
S21. Conduct debriefing .757 .286 .374 .270 
S22. Process protests .720 .242 .347 .379 
S23. Justify other than full and open competition .733 .321 .336 .267 
S24. Determine terms and conditions .657 .328 .464 .234 
S25. Prepare for negotiations .506 .390 .632 .174 
S26. Negotiate terms and conditions .511 .404 .652 .173 
S27. Evaluate cost/price reasonableness .448 .379 .666 .163 
S28. Positioning on price-related terms .438 .373 .672 .207 
S29. Support finance efforts .424 .359 .639 .275 
S30. Evaluate award fee/incentive fee plans .500 .283 .486 .393 
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Table B2: Rotated Component Matrix of Supervisor-Reported Proficiency Scores 
(Continued) 
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S31. Conduct post-award orientation .433 .398 .662 .248 
S32. Plan for contract administration .409 .374 .651 .255 
S33. Monitor contract performance .366 .417 .692 .243 
S34. Oversee past performance evaluation .459 .380 .614 .296 
S35. Support final decisions .379 .311 .622 .431 
S36. Resolve contract performance problems .421 .406 .664 .251 
S37. Manage contract modifications .425 .441 .684 .148 
S38. Approve contractor payments .226 .296 .629 .480 
S39. Close out contracts .289 .326 .625 .377 
S40. Assist small business .550 .299 .311 .500 
S43. Negotiate Forward Pricing Rate Agreements .197 .192 .468 .689 
S44. Terminate contracts .537 .217 .400 .492 
S45. Provide procurement analysis .447 .375 .406 .554 
S46. Develop procurement policy .474 .309 .307 .656 
S47. Advise on procurement legislation .437 .316 .241 .695 
S48. Perform oversight/audits .383 .424 .467 .480 
S49. Promote automation and standardization .355 .453 .279 .294 
S50. Perform oversight of Purchase Card .297 .256 .119 .754 
S)I. Problem solving .378 .716 .369 .217 
S)II. Customer service .328 .766 .306 .213 
S)III. Oral communication .323 .771 .287 .247 
S)IV. Written communication .333 .759 .296 .213 
S)V. Interpersonal skills .260 .822 .223 .171 
S)VI. Decisiveness .302 .766 .346 .235 
S)VII. Technical credibility .388 .698 .393 .219 
S)VIII. Flexibility .275 .798 .278 .201 
S)IX. Resilience .320 .791 .256 .224 
S)X. Accountability .318 .805 .282 .156 
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Appendix C 

Regression Coefficients for Predicting Proficiency Scores for the 

Competency Elements 
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Table C 1: Coefficients Predicting Scores for CE 1 (Provide Business Advice) from 
Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.598 .028   94.132 .000 

Less than Bachelors -.164 .035 -.060 -4.642 .000 
Bachelors (Non-business) .046 .035 .016 1.322 .186 
Graduate (Non-business) .119 .041 .035 2.907 .004 
Graduate (Business) .313 .034 .117 9.337 .000 
5 to 9 years Contracting .647 .039 .221 16.727 .000 
10 to 14 years Contracting .909 .044 .259 20.455 .000 
15 to 19 years Contracting 1.133 .043 .336 26.242 .000 
20 to 24 years Contracting 1.229 .037 .463 33.540 .000 
25 to 29 years Contracting 1.342 .042 .427 32.183 .000 
30 or more years Contracting 1.422 .051 .344 27.835 .000 

2 (Constant) 2.809 .038   74.835 .000 
Less than Bachelors -.156 .036 -.057 -4.347 .000 
Bachelors (Non-business) .042 .035 .015 1.204 .229 
Graduate (Non-business) .114 .041 .034 2.791 .005 
Graduate (Business) .303 .033 .113 9.066 .000 
5 to 9 years Contracting .651 .039 .222 16.883 .000 
10 to 14 years Contracting .920 .044 .262 20.765 .000 
15 to 19 years Contracting 1.137 .043 .338 26.425 .000 
20 to 24 years Contracting 1.239 .037 .467 33.894 .000 
25 to 29 years Contracting 1.338 .042 .426 32.142 .000 
30 or more years Contracting 1.402 .051 .339 27.484 .000 
African American -.093 .032 -.033 -2.926 .003 
Asian -.148 .055 -.030 -2.665 .008 
Pacific Islander -.116 .158 -.008 -.736 .462 
American Indian/Alaska Native .023 .131 .002 .177 .860 
Multi-ethnic .139 .202 .008 .687 .492 
Female -.121 .025 -.055 -4.913 .000 
Major Systems -.170 .031 -.077 -5.562 .000 
Construction -.148 .044 -.042 -3.341 .001 
Logistics & Sustainment -.168 .036 -.061 -4.670 .000 
Research -.018 .050 -.004 -.355 .723 
Contingency  -.021 .118 -.002 -.180 .857 
Other -.238 .088 -.031 -2.707 .007 
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Table C 2: Coefficients Predicting Scores for CE S1 (Provide Business Advice 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.328 .032   72.051 .000 

Less than Bachelors -.276 .041 -.094 -6.704 .000 
Bachelors (Non-business) -.031 .041 -.010 -.764 .445 
Graduate (Non-business) -.045 .049 -.012 -.929 .353 
Graduate (Business) .179 .040 .061 4.507 .000 
5 to 9 years Contracting .804 .045 .252 17.664 .000 
10 to 14 years Contracting 1.228 .052 .320 23.419 .000 
15 to 19 years Contracting 1.403 .051 .385 27.763 .000 
20 to 24 years Contracting 1.500 .043 .525 35.052 .000 
25 to 29 years Contracting 1.524 .049 .446 30.996 .000 
30 or more years Contracting 1.647 .060 .366 27.294 .000 

2 (Constant) 2.524 .043   58.386 .000 
Less than Bachelors -.294 .041 -.100 -7.113 .000 
Bachelors (Non-business) -.039 .040 -.013 -.983 .326 
Graduate (Non-business) -.041 .048 -.011 -.846 .397 
Graduate (Business) .175 .039 .059 4.458 .000 
5 to 9 years Contracting .795 .045 .249 17.692 .000 
10 to 14 years Contracting 1.227 .052 .319 23.631 .000 
15 to 19 years Contracting 1.396 .050 .383 27.922 .000 
20 to 24 years Contracting 1.495 .042 .524 35.314 .000 
25 to 29 years Contracting 1.506 .049 .440 30.917 .000 
30 or more years Contracting 1.627 .060 .361 27.200 .000 
African American -.352 .037 -.115 -9.614 .000 
Asian -.214 .065 -.040 -3.293 .001 
Pacific Islander -.311 .189 -.019 -1.642 .101 
American Indian/Alaska Native -.091 .161 -.007 -.567 .571 
Multi-ethnic .727 .224 .038 3.244 .001 
Female -.016 .029 -.007 -.547 .584 
Major Systems -.150 .035 -.062 -4.245 .000 
Construction -.039 .050 -.011 -.781 .435 
Logistics & Sustainment -.252 .042 -.083 -5.983 .000 
Research -.056 .058 -.012 -.974 .330 
Contingency  .165 .124 .016 1.325 .185 
Other -.050 .107 -.006 -.469 .639 
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Table C 3: Coefficients Predicting Scores for CE 16 (Evaluate Proposals and Quotes)  
from Degree Attainment Level, Years of Contracting Experience, and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.828 .029   95.867 .000 

Less than Bachelors -.180 .038 -.063 -4.766 .000 
Bachelors (Non-business) .010 .037 .003 .272 .785 
Graduate (Non-business) .056 .043 .016 1.297 .195 
Graduate (Business) .258 .036 .094 7.231 .000 
5 to 9 years Contracting .637 .041 .211 15.428 .000 
10 to 14 years Contracting .892 .047 .247 18.824 .000 
15 to 19 years Contracting 1.009 .046 .290 21.868 .000 
20 to 24 years Contracting 1.198 .039 .441 30.750 .000 
25 to 29 years Contracting 1.296 .044 .402 29.147 .000 
30 or more years Contracting 1.364 .054 .322 25.088 .000 

2 (Constant) 2.788 .040   69.193 .000 
Less than Bachelors -.143 .038 -.050 -3.738 .000 
Bachelors (Non-business) .010 .037 .004 .277 .782 
Graduate (Non-business) .060 .043 .017 1.381 .167 
Graduate (Business) .241 .035 .088 6.799 .000 
5 to 9 years Contracting .643 .041 .213 15.674 .000 
10 to 14 years Contracting .901 .047 .250 19.081 .000 
15 to 19 years Contracting 1.018 .046 .293 22.146 .000 
20 to 24 years Contracting 1.192 .039 .439 30.694 .000 
25 to 29 years Contracting 1.276 .044 .395 28.772 .000 
30 or more years Contracting 1.343 .054 .317 24.766 .000 
African American -.076 .034 -.026 -2.264 .024 
Asian -.160 .059 -.032 -2.709 .007 
Pacific Islander -.446 .166 -.031 -2.687 .007 
American Indian/Alaska Native .233 .139 .019 1.672 .095 
Multi-ethnic .402 .212 .021 1.893 .058 
Female -.100 .026 -.045 -3.821 .000 
Major Systems .179 .033 .079 5.466 .000 
Construction .071 .047 .020 1.508 .132 
Logistics & Sustainment .123 .038 .044 3.201 .001 
Research .195 .053 .046 3.684 .000 
Contingency  .628 .124 .058 5.070 .000 
Other .082 .095 .010 .858 .391 

 



132 
 

Table C 4: Coefficients Predicting Scores for CE S16 (Evaluate Proposals and Quotes 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 
 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.455 .033   75.380 .000 

Less than Bachelors -.338 .042 -.114 -8.088 .000 
Bachelors (Non-business) -.077 .041 -.026 -1.890 .059 
Graduate (Non-business) -.097 .049 -.026 -1.973 .049 
Graduate (Business) .187 .041 .063 4.612 .000 
5 to 9 years Contracting .854 .046 .269 18.638 .000 
10 to 14 years Contracting 1.209 .053 .315 22.778 .000 
15 to 19 years Contracting 1.434 .052 .388 27.737 .000 
20 to 24 years Contracting 1.509 .043 .528 34.805 .000 
25 to 29 years Contracting 1.592 .050 .461 31.831 .000 
30 or more years Contracting 1.634 .061 .363 26.724 .000 

2 (Constant) 2.564 .044   58.197 .000 
Less than Bachelors -.339 .042 -.115 -8.087 .000 
Bachelors (Non-business) -.086 .040 -.029 -2.135 .033 
Graduate (Non-business) -.083 .049 -.022 -1.712 .087 
Graduate (Business) .181 .040 .060 4.490 .000 
5 to 9 years Contracting .843 .045 .266 18.630 .000 
10 to 14 years Contracting 1.203 .053 .314 22.890 .000 
15 to 19 years Contracting 1.429 .051 .387 27.899 .000 
20 to 24 years Contracting 1.496 .043 .523 34.850 .000 
25 to 29 years Contracting 1.555 .050 .451 31.382 .000 
30 or more years Contracting 1.610 .061 .358 26.594 .000 
African American -.401 .037 -.131 -10.752 .000 
Asian -.168 .066 -.032 -2.552 .011 
Pacific Islander -.206 .192 -.013 -1.073 .283 
American Indian/Alaska Native -.009 .158 -.001 -.059 .953 
Multi-ethnic .631 .229 .033 2.758 .006 
Female -.015 .029 -.006 -.506 .613 
Major Systems .003 .036 .001 .091 .928 
Construction -.014 .051 -.004 -.266 .790 
Logistics & Sustainment -.120 .043 -.040 -2.809 .005 
Research .087 .059 .019 1.470 .142 
Contingency  .273 .127 .026 2.151 .032 
Other .107 .109 .012 .979 .327 
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Table C 5: Coefficients Predicting Scores for CE 25 (Prepare for Negotiations) from 
Degree Attainment Level, Years of Contracting Experience, and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.495 .032   78.528 .000 

Less than Bachelors -.317 .040 -.103 -7.924 .000 
Bachelors (Non-business) -.022 .039 -.007 -.548 .583 
Graduate (Non-business) .007 .046 .002 .163 .870 
Graduate (Business) .237 .037 .080 6.335 .000 
5 to 9 years Contracting .844 .044 .260 19.179 .000 
10 to 14 years Contracting 1.134 .050 .292 22.477 .000 
15 to 19 years Contracting 1.263 .049 .340 25.829 .000 
20 to 24 years Contracting 1.519 .042 .522 36.597 .000 
25 to 29 years Contracting 1.589 .047 .462 33.695 .000 
30 or more years Contracting 1.655 .057 .367 28.903 .000 

2 (Constant) 2.375 .043   55.221 .000 
Less than Bachelors -.261 .040 -.085 -6.509 .000 
Bachelors (Non-business) -.015 .039 -.005 -.378 .705 
Graduate (Non-business) .017 .045 .004 .373 .709 
Graduate (Business) .215 .037 .073 5.821 .000 
5 to 9 years Contracting .843 .043 .260 19.453 .000 
10 to 14 years Contracting 1.128 .050 .290 22.673 .000 
15 to 19 years Contracting 1.267 .048 .341 26.284 .000 
20 to 24 years Contracting 1.503 .041 .517 36.721 .000 
25 to 29 years Contracting 1.561 .047 .453 33.516 .000 
30 or more years Contracting 1.628 .057 .361 28.764 .000 
African American -.118 .035 -.037 -3.322 .001 
Asian -.177 .062 -.033 -2.867 .004 
Pacific Islander -.213 .179 -.013 -1.190 .234 
American Indian/Alaska Native .188 .147 .014 1.282 .200 
Multi-ethnic .152 .220 .008 .693 .488 
Female -.130 .027 -.054 -4.770 .000 
Major Systems .384 .034 .158 11.189 .000 
Construction .261 .049 .068 5.306 .000 
Logistics & Sustainment .107 .041 .035 2.612 .009 
Research .362 .055 .080 6.568 .000 
Contingency  .574 .128 .050 4.480 .000 
Other .122 .097 .014 1.252 .211 
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Table C 6: Coefficients Predicting Scores for CE S25 (Prepare for Negotiations 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.340 .034   69.810 .000 

Less than Bachelors -.386 .043 -.126 -9.002 .000 
Bachelors (Non-business) -.060 .042 -.019 -1.440 .150 
Graduate (Non-business) -.086 .050 -.022 -1.710 .087 
Graduate (Business) .202 .041 .066 4.912 .000 
5 to 9 years Contracting .880 .047 .273 18.748 .000 
10 to 14 years Contracting 1.281 .054 .327 23.564 .000 
15 to 19 years Contracting 1.472 .053 .393 27.940 .000 
20 to 24 years Contracting 1.588 .044 .547 35.745 .000 
25 to 29 years Contracting 1.656 .051 .469 32.166 .000 
30 or more years Contracting 1.712 .063 .367 27.034 .000 

2 (Constant) 2.381 .046   51.716 .000 
Less than Bachelors -.372 .043 -.122 -8.636 .000 
Bachelors (Non-business) -.068 .041 -.022 -1.645 .100 
Graduate (Non-business) -.072 .050 -.019 -1.438 .150 
Graduate (Business) .185 .041 .061 4.555 .000 
5 to 9 years Contracting .878 .046 .272 18.931 .000 
10 to 14 years Contracting 1.280 .054 .327 23.772 .000 
15 to 19 years Contracting 1.479 .052 .395 28.303 .000 
20 to 24 years Contracting 1.581 .044 .545 35.964 .000 
25 to 29 years Contracting 1.634 .051 .463 32.022 .000 
30 or more years Contracting 1.699 .063 .364 27.047 .000 
African American -.330 .038 -.104 -8.622 .000 
Asian -.127 .066 -.024 -1.916 .055 
Pacific Islander -.242 .196 -.015 -1.233 .218 
American Indian/Alaska Native -.014 .168 -.001 -.083 .934 
Multi-ethnic .512 .249 .025 2.061 .039 
Female -.048 .030 -.020 -1.615 .106 
Major Systems .127 .037 .053 3.450 .001 
Construction .053 .052 .014 1.016 .310 
Logistics & Sustainment -.113 .045 -.036 -2.504 .012 
Research .182 .062 .039 2.957 .003 
Contingency  .306 .134 .028 2.281 .023 
Other .175 .116 .018 1.505 .132 



135 
 

Table C 7: Coefficients Predicting Scores for CE 26 (Negotiate Terms and Conditions) 
from Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.483 .031   79.174 .000 

Less than Bachelors -.255 .039 -.084 -6.531 .000 
Bachelors (Non-business) -.009 .038 -.003 -.247 .805 
Graduate (Non-business) .089 .045 .024 1.966 .049 
Graduate (Business) .293 .037 .100 7.937 .000 
5 to 9 years Contracting .889 .043 .277 20.613 .000 
10 to 14 years Contracting 1.134 .050 .294 22.873 .000 
15 to 19 years Contracting 1.300 .048 .353 27.106 .000 
20 to 24 years Contracting 1.505 .041 .522 36.915 .000 
25 to 29 years Contracting 1.620 .046 .473 34.926 .000 
30 or more years Contracting 1.680 .056 .375 29.896 .000 

2 (Constant) 2.415 .042   56.906 .000 
Less than Bachelors -.204 .039 -.067 -5.188 .000 
Bachelors (Non-business) -.005 .038 -.001 -.120 .904 
Graduate (Non-business) .095 .045 .025 2.122 .034 
Graduate (Business) .272 .037 .092 7.436 .000 
5 to 9 years Contracting .886 .043 .277 20.757 .000 
10 to 14 years Contracting 1.126 .049 .292 22.927 .000 
15 to 19 years Contracting 1.299 .048 .353 27.328 .000 
20 to 24 years Contracting 1.490 .040 .517 36.887 .000 
25 to 29 years Contracting 1.596 .046 .466 34.675 .000 
30 or more years Contracting 1.652 .056 .369 29.603 .000 
African American -.075 .035 -.024 -2.134 .033 
Asian -.116 .061 -.021 -1.891 .059 
Pacific Islander -.360 .172 -.023 -2.091 .037 
American Indian/Alaska Native .174 .145 .013 1.197 .231 
Multi-ethnic .173 .217 .009 .799 .424 
Female -.144 .027 -.060 -5.327 .000 
Major Systems .299 .034 .124 8.839 .000 
Construction .237 .048 .062 4.887 .000 
Logistics & Sustainment .062 .040 .021 1.552 .121 
Research .299 .055 .066 5.474 .000 
Contingency  .388 .127 .034 3.043 .002 
Other .071 .096 .008 .742 .458 
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Table C 8: Coefficients Predicting Scores for CE S26 (Negotiate Terms and Conditions 

(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 
Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.391 .033   71.988 .000 

Less than Bachelors -.360 .042 -.120 -8.523 .000 
Bachelors (Non-business) -.034 .042 -.011 -.807 .420 
Graduate (Non-business) -.068 .050 -.018 -1.373 .170 
Graduate (Business) .238 .041 .079 5.809 .000 
5 to 9 years Contracting .869 .047 .270 18.591 .000 
10 to 14 years Contracting 1.263 .054 .327 23.519 .000 
15 to 19 years Contracting 1.448 .052 .389 27.697 .000 
20 to 24 years Contracting 1.577 .044 .548 35.848 .000 
25 to 29 years Contracting 1.615 .051 .463 31.742 .000 
30 or more years Contracting 1.645 .063 .355 26.210 .000 

2 (Constant) 2.475 .045   54.423 .000 
Less than Bachelors -.352 .042 -.117 -8.297 .000 
Bachelors (Non-business) -.035 .041 -.011 -.848 .397 
Graduate (Non-business) -.055 .049 -.015 -1.128 .259 
Graduate (Business) .228 .040 .075 5.625 .000 
5 to 9 years Contracting .857 .046 .266 18.550 .000 
10 to 14 years Contracting 1.255 .053 .325 23.602 .000 
15 to 19 years Contracting 1.445 .052 .388 27.904 .000 
20 to 24 years Contracting 1.562 .044 .543 35.875 .000 
25 to 29 years Contracting 1.590 .050 .456 31.551 .000 
30 or more years Contracting 1.624 .062 .351 26.095 .000 
African American -.338 .038 -.107 -8.872 .000 
Asian -.202 .066 -.038 -3.073 .002 
Pacific Islander -.171 .195 -.010 -.875 .381 
American Indian/Alaska Native -.023 .164 -.002 -.138 .890 
Multi-ethnic .371 .239 .018 1.553 .120 
Female -.052 .030 -.021 -1.752 .080 
Major Systems .082 .037 .034 2.243 .025 
Construction .095 .051 .026 1.844 .065 
Logistics & Sustainment -.174 .044 -.056 -3.908 .000 
Research .112 .060 .024 1.848 .065 
Contingency  .141 .132 .013 1.069 .285 
Other .130 .114 .014 1.137 .256 
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Table C 9: Coefficients Predicting Scores for CE 36 (Resolve Contract Performance 
Problems) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.358 .032   72.814 .000 

Less than Bachelors -.110 .040 -.037 -2.766 .006 
Bachelors (Non-business) -.004 .039 -.001 -.111 .912 
Graduate (Non-business) .125 .046 .034 2.713 .007 
Graduate (Business) .210 .038 .072 5.535 .000 
5 to 9 years Contracting .734 .045 .228 16.454 .000 
10 to 14 years Contracting 1.088 .051 .285 21.482 .000 
15 to 19 years Contracting 1.237 .049 .340 25.261 .000 
20 to 24 years Contracting 1.409 .042 .492 33.706 .000 
25 to 29 years Contracting 1.502 .048 .441 31.539 .000 
30 or more years Contracting 1.612 .058 .362 27.960 .000 

2 (Constant) 2.577 .043   59.324 .000 
Less than Bachelors -.107 .040 -.036 -2.641 .008 
Bachelors (Non-business) -.009 .039 -.003 -.224 .823 
Graduate (Non-business) .115 .046 .031 2.516 .012 
Graduate (Business) .199 .038 .068 5.255 .000 
5 to 9 years Contracting .733 .044 .228 16.512 .000 
10 to 14 years Contracting 1.095 .050 .287 21.679 .000 
15 to 19 years Contracting 1.236 .049 .340 25.297 .000 
20 to 24 years Contracting 1.416 .042 .494 33.950 .000 
25 to 29 years Contracting 1.502 .048 .440 31.607 .000 
30 or more years Contracting 1.587 .058 .356 27.586 .000 
African American -.043 .036 -.014 -1.208 .227 
Asian -.231 .063 -.042 -3.644 .000 
Pacific Islander -.405 .181 -.026 -2.244 .025 
American Indian/Alaska Native .001 .155 .000 .008 .993 
Multi-ethnic .297 .227 .015 1.307 .191 
Female -.132 .028 -.055 -4.765 .000 
Major Systems -.153 .035 -.064 -4.417 .000 
Construction -.036 .050 -.010 -.729 .466 
Logistics & Sustainment -.255 .041 -.085 -6.208 .000 
Research -.102 .057 -.022 -1.793 .073 
Contingency  .063 .130 .006 .483 .629 
Other -.072 .100 -.008 -.715 .475 
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Table C 10: Coefficients Predicting Scores for CE S36 (Resolve Contract Performance 
Problems (Supervisor)) from Degree Attainment Level, Years of Contracting 

Experience, and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.320 .033   70.249 .000 

Less than Bachelors -.316 .042 -.106 -7.561 .000 
Bachelors (Non-business) -.058 .041 -.019 -1.417 .157 
Graduate (Non-business) -.009 .049 -.002 -.172 .863 
Graduate (Business) .167 .041 .055 4.083 .000 
5 to 9 years Contracting .866 .047 .268 18.570 .000 
10 to 14 years Contracting 1.236 .053 .323 23.282 .000 
15 to 19 years Contracting 1.476 .052 .401 28.591 .000 
20 to 24 years Contracting 1.527 .044 .531 34.907 .000 
25 to 29 years Contracting 1.603 .050 .461 31.786 .000 
30 or more years Contracting 1.704 .062 .373 27.555 .000 

2 (Constant) 2.491 .045   55.849 .000 
Less than Bachelors -.322 .042 -.108 -7.662 .000 
Bachelors (Non-business) -.064 .041 -.021 -1.570 .116 
Graduate (Non-business) -.006 .049 -.002 -.119 .906 
Graduate (Business) .159 .041 .053 3.913 .000 
5 to 9 years Contracting .856 .046 .265 18.538 .000 
10 to 14 years Contracting 1.237 .053 .323 23.494 .000 
15 to 19 years Contracting 1.479 .051 .402 28.854 .000 
20 to 24 years Contracting 1.521 .043 .529 35.019 .000 
25 to 29 years Contracting 1.583 .050 .456 31.635 .000 
30 or more years Contracting 1.681 .061 .368 27.388 .000 
African American -.349 .038 -.112 -9.272 .000 
Asian -.187 .066 -.035 -2.818 .005 
Pacific Islander -.079 .195 -.005 -.408 .683 
American Indian/Alaska Native -.058 .169 -.004 -.343 .731 
Multi-ethnic .630 .239 .031 2.641 .008 
Female -.031 .030 -.013 -1.054 .292 
Major Systems -.079 .036 -.033 -2.192 .028 
Construction -.078 .052 -.021 -1.502 .133 
Logistics & Sustainment -.213 .044 -.068 -4.827 .000 
Research -.068 .060 -.015 -1.140 .254 
Contingency  .167 .131 .015 1.277 .202 
Other .110 .111 .012 .984 .325 
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Table C 11: Coefficients Predicting Scores for CE 37 (Manage Contract Modifications) 
from Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.030 .027   113.16

6 
.000 

Less than Bachelors -.138 .034 -.053 -4.040 .000 
Bachelors (Non-business) .009 .034 .003 .260 .795 
Graduate (Non-business) .037 .040 .011 .935 .350 
Graduate (Business) .163 .033 .064 5.003 .000 
5 to 9 years Contracting .689 .038 .247 18.349 .000 
10 to 14 years Contracting .987 .043 .295 22.838 .000 
15 to 19 years Contracting 1.087 .042 .339 25.936 .000 
20 to 24 years Contracting 1.158 .035 .461 32.652 .000 
25 to 29 years Contracting 1.207 .041 .403 29.735 .000 
30 or more years Contracting 1.216 .050 .308 24.442 .000 

2 (Constant) 3.040 .037   82.311 .000 
Less than Bachelors -.135 .035 -.052 -3.874 .000 
Bachelors (Non-business) .008 .034 .003 .239 .811 
Graduate (Non-business) .040 .040 .012 1.010 .312 
Graduate (Business) .158 .033 .062 4.848 .000 
5 to 9 years Contracting .687 .038 .247 18.319 .000 
10 to 14 years Contracting .984 .043 .294 22.770 .000 
15 to 19 years Contracting 1.080 .042 .337 25.751 .000 
20 to 24 years Contracting 1.151 .036 .458 32.431 .000 
25 to 29 years Contracting 1.197 .041 .400 29.438 .000 
30 or more years Contracting 1.204 .050 .305 24.140 .000 
African American -.066 .031 -.024 -2.134 .033 
Asian -.144 .054 -.031 -2.663 .008 
Pacific Islander -.074 .154 -.005 -.484 .629 
American Indian/Alaska Native -.094 .129 -.008 -.727 .467 
Multi-ethnic .288 .196 .016 1.466 .143 
Female -.025 .024 -.012 -1.038 .300 
Major Systems .044 .030 .021 1.457 .145 
Construction .079 .043 .024 1.817 .069 
Logistics & Sustainment -.038 .035 -.015 -1.083 .279 
Research .074 .049 .019 1.527 .127 
Contingency  .423 .114 .042 3.698 .000 
Other .019 .086 .003 .217 .828 
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Table C 12: Coefficients Predicting Scores for CE S37 (Manage Contract Modifications 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.523 .030   84.337 .000 

Less than Bachelors -.191 .039 -.067 -4.936 .000 
Bachelors (Non-business) .020 .038 .007 .529 .597 
Graduate (Non-business) .024 .046 .007 .536 .592 
Graduate (Business) .191 .038 .066 5.052 .000 
5 to 9 years Contracting .915 .042 .300 21.620 .000 
10 to 14 years Contracting 1.280 .049 .351 26.315 .000 
15 to 19 years Contracting 1.406 .048 .397 29.584 .000 
20 to 24 years Contracting 1.491 .040 .540 37.202 .000 
25 to 29 years Contracting 1.515 .046 .453 32.597 .000 
30 or more years Contracting 1.580 .058 .354 27.300 .000 

2 (Constant) 2.561 .041   62.476 .000 
Less than Bachelors -.205 .039 -.072 -5.272 .000 
Bachelors (Non-business) .015 .038 .005 .404 .686 
Graduate (Non-business) .034 .045 .009 .742 .458 
Graduate (Business) .186 .037 .064 4.963 .000 
5 to 9 years Contracting .906 .042 .297 21.618 .000 
10 to 14 years Contracting 1.272 .048 .348 26.355 .000 
15 to 19 years Contracting 1.394 .047 .394 29.570 .000 
20 to 24 years Contracting 1.474 .040 .534 37.056 .000 
25 to 29 years Contracting 1.493 .046 .446 32.347 .000 
30 or more years Contracting 1.568 .057 .351 27.286 .000 
African American -.310 .034 -.106 -9.035 .000 
Asian -.262 .061 -.051 -4.304 .000 
Pacific Islander -.210 .177 -.014 -1.182 .237 
American Indian/Alaska Native -.168 .155 -.012 -1.084 .279 
Multi-ethnic .663 .213 .036 3.111 .002 
Female .044 .027 .019 1.632 .103 
Major Systems .038 .033 .017 1.150 .250 
Construction .078 .048 .022 1.624 .104 
Logistics & Sustainment -.110 .040 -.038 -2.738 .006 
Research .089 .055 .020 1.618 .106 
Contingency  .328 .121 .032 2.707 .007 
Other .040 .102 .005 .394 .694 
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Table C 13: Coefficients Predicting Scores for CE 45 (Provide Procurement Analysis) 
from Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 1.937 .041   47.095 .000 

Less than Bachelors -.231 .049 -.069 -4.676 .000 
Bachelors (Non-business) .075 .048 .022 1.551 .121 
Graduate (Non-business) .171 .056 .043 3.074 .002 
Graduate (Business) .320 .045 .103 7.053 .000 
5 to 9 years Contracting .565 .056 .161 10.099 .000 
10 to 14 years Contracting .919 .063 .224 14.684 .000 
15 to 19 years Contracting 1.143 .061 .290 18.819 .000 
20 to 24 years Contracting 1.200 .052 .394 23.263 .000 
25 to 29 years Contracting 1.437 .058 .400 24.770 .000 
30 or more years Contracting 1.590 .070 .338 22.761 .000 

2 (Constant) 1.986 .055   35.918 .000 
Less than Bachelors -.214 .050 -.065 -4.267 .000 
Bachelors (Non-business) .079 .048 .024 1.643 .100 
Graduate (Non-business) .172 .056 .044 3.095 .002 
Graduate (Business) .303 .045 .098 6.682 .000 
5 to 9 years Contracting .569 .056 .162 10.183 .000 
10 to 14 years Contracting .912 .063 .222 14.566 .000 
15 to 19 years Contracting 1.136 .061 .289 18.673 .000 
20 to 24 years Contracting 1.194 .052 .392 23.155 .000 
25 to 29 years Contracting 1.418 .058 .394 24.442 .000 
30 or more years Contracting 1.566 .070 .333 22.411 .000 
African American -.020 .045 -.006 -.443 .658 
Asian -.219 .079 -.037 -2.772 .006 
Pacific Islander -.261 .230 -.015 -1.134 .257 
American Indian/Alaska Native .351 .193 .023 1.821 .069 
Multi-ethnic .270 .269 .013 1.003 .316 
Female -.089 .034 -.035 -2.623 .009 
Major Systems .030 .043 .012 .704 .482 
Construction .051 .062 .012 .816 .415 
Logistics & Sustainment -.091 .051 -.028 -1.793 .073 
Research .221 .069 .046 3.220 .001 
Contingency  .043 .158 .004 .272 .786 
Other .295 .122 .032 2.422 .015 
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Table C 14: Coefficients Predicting Scores for CE S45 (Provide Procurement Analysis 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.050 .046   44.982 .000 

Less than Bachelors -.398 .053 -.129 -7.578 .000 
Bachelors (Non-business) -.054 .052 -.017 -1.031 .303 
Graduate (Non-business) -.117 .062 -.030 -1.898 .058 
Graduate (Business) .264 .050 .087 5.253 .000 
5 to 9 years Contracting .693 .063 .201 11.077 .000 
10 to 14 years Contracting 1.249 .069 .313 18.010 .000 
15 to 19 years Contracting 1.376 .066 .367 20.713 .000 
20 to 24 years Contracting 1.456 .057 .507 25.656 .000 
25 to 29 years Contracting 1.590 .064 .465 24.960 .000 
30 or more years Contracting 1.670 .076 .376 21.986 .000 

2 (Constant) 2.244 .059   38.054 .000 
Less than Bachelors -.413 .053 -.133 -7.796 .000 
Bachelors (Non-business) -.050 .051 -.016 -.971 .332 
Graduate (Non-business) -.106 .061 -.027 -1.728 .084 
Graduate (Business) .266 .050 .087 5.317 .000 
5 to 9 years Contracting .671 .062 .194 10.811 .000 
10 to 14 years Contracting 1.245 .069 .312 18.078 .000 
15 to 19 years Contracting 1.371 .066 .366 20.814 .000 
20 to 24 years Contracting 1.444 .056 .503 25.621 .000 
25 to 29 years Contracting 1.569 .063 .459 24.782 .000 
30 or more years Contracting 1.638 .076 .369 21.664 .000 
African American -.320 .048 -.097 -6.663 .000 
Asian -.392 .086 -.067 -4.571 .000 
Pacific Islander -.366 .245 -.022 -1.496 .135 
American Indian/Alaska Native -.253 .226 -.016 -1.123 .262 
Multi-ethnic .483 .306 .023 1.579 .114 
Female -.030 .037 -.012 -.811 .418 
Major Systems -.130 .045 -.052 -2.898 .004 
Construction -.002 .064 -.001 -.035 .972 
Logistics & Sustainment -.252 .056 -.076 -4.512 .000 
Research -.067 .074 -.014 -.901 .368 
Contingency  .051 .161 .005 .314 .754 
Other .114 .136 .012 .833 .405 
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Table C 15: Coefficients Predicting Scores for CE 48 (Perform oversight/audit) from 
Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.092 .045   46.537 .000 

Less than Bachelors -.167 .051 -.051 -3.254 .001 
Bachelors (Non-business) .015 .051 .004 .293 .770 
Graduate (Non-business) .207 .059 .053 3.536 .000 
Graduate (Business) .281 .047 .092 5.942 .000 
5 to 9 years Contracting .660 .060 .188 10.961 .000 
10 to 14 years Contracting 1.014 .066 .251 15.319 .000 
15 to 19 years Contracting 1.195 .064 .311 18.664 .000 
20 to 24 years Contracting 1.324 .055 .442 24.018 .000 
25 to 29 years Contracting 1.420 .062 .402 22.999 .000 
30 or more years Contracting 1.653 .073 .365 22.784 .000 

2 (Constant) 2.250 .058   38.626 .000 
Less than Bachelors -.194 .052 -.059 -3.721 .000 
Bachelors (Non-business) .014 .051 .004 .271 .787 
Graduate (Non-business) .201 .058 .051 3.443 .001 
Graduate (Business) .281 .047 .093 5.949 .000 
5 to 9 years Contracting .655 .060 .186 10.901 .000 
10 to 14 years Contracting 1.004 .066 .249 15.190 .000 
15 to 19 years Contracting 1.170 .064 .305 18.270 .000 
20 to 24 years Contracting 1.312 .055 .438 23.821 .000 
25 to 29 years Contracting 1.409 .062 .399 22.836 .000 
30 or more years Contracting 1.630 .073 .360 22.427 .000 
African American -.089 .046 -.026 -1.923 .055 
Asian -.255 .079 -.045 -3.212 .001 
Pacific Islander -.442 .223 -.027 -1.979 .048 
American Indian/Alaska Native .177 .183 .013 .963 .336 
Multi-ethnic -.003 .274 .000 -.010 .992 
Female -.006 .035 -.002 -.174 .862 
Major Systems -.198 .044 -.077 -4.473 .000 
Construction .006 .064 .002 .099 .921 
Logistics & Sustainment -.229 .053 -.069 -4.299 .000 
Research .030 .073 .006 .411 .681 
Contingency  .137 .158 .012 .867 .386 
Other .089 .121 .010 .736 .462 
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Table C 16: Coefficients Predicting Scores for CE S48 (Performing oversight/audit 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.229 .045   49.314 .000 

Less than Bachelors -.312 .051 -.105 -6.107 .000 
Bachelors (Non-business) -.050 .051 -.017 -.994 .320 
Graduate (Non-business) .004 .060 .001 .072 .943 
Graduate (Business) .216 .049 .074 4.424 .000 
5 to 9 years Contracting .722 .061 .219 11.784 .000 
10 to 14 years Contracting 1.230 .067 .328 18.384 .000 
15 to 19 years Contracting 1.358 .065 .381 20.990 .000 
20 to 24 years Contracting 1.399 .056 .507 25.145 .000 
25 to 29 years Contracting 1.487 .062 .455 23.935 .000 
30 or more years Contracting 1.514 .073 .362 20.673 .000 

2 (Constant) 2.372 .058   40.946 .000 
Less than Bachelors -.332 .052 -.112 -6.394 .000 
Bachelors (Non-business) -.051 .050 -.017 -1.020 .308 
Graduate (Non-business) .009 .060 .003 .158 .874 
Graduate (Business) .216 .049 .074 4.428 .000 
5 to 9 years Contracting .720 .061 .218 11.782 .000 
10 to 14 years Contracting 1.223 .067 .326 18.297 .000 
15 to 19 years Contracting 1.359 .065 .382 21.057 .000 
20 to 24 years Contracting 1.401 .056 .507 25.223 .000 
25 to 29 years Contracting 1.475 .062 .451 23.772 .000 
30 or more years Contracting 1.503 .073 .359 20.521 .000 
African American -.249 .048 -.078 -5.227 .000 
Asian -.175 .080 -.033 -2.175 .030 
Pacific Islander -.186 .237 -.012 -.784 .433 
American Indian/Alaska Native -.182 .210 -.013 -.870 .384 
Multi-ethnic .168 .324 .008 .519 .604 
Female .011 .036 .005 .303 .762 
Major Systems -.134 .044 -.056 -3.042 .002 
Construction -.079 .060 -.022 -1.309 .190 
Logistics & Sustainment -.205 .055 -.064 -3.750 .000 
Research -.025 .076 -.005 -.323 .747 
Contingency  -.214 .156 -.020 -1.370 .171 
Other .082 .134 .009 .609 .542 

  



145 
 

Table C 17: Coefficients Predicting Scores for CE I (Problem Solving) from Degree 
Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.800 .031   90.373 .000 

Less than Bachelors -.302 .040 -.101 -7.547 .000 
Bachelors (Non-business) .001 .039 .000 .035 .972 
Graduate (Non-business) .126 .047 .034 2.700 .007 
Graduate (Business) .274 .038 .094 7.218 .000 
5 to 9 years Contracting .599 .044 .188 13.732 .000 
10 to 14 years Contracting .816 .050 .213 16.232 .000 
15 to 19 years Contracting 1.020 .049 .279 20.931 .000 
20 to 24 years Contracting 1.110 .041 .387 26.990 .000 
25 to 29 years Contracting 1.263 .047 .368 26.714 .000 
30 or more years Contracting 1.349 .058 .297 23.167 .000 

2 (Constant) 2.943 .042   69.380 .000 
Less than Bachelors -.263 .040 -.088 -6.495 .000 
Bachelors (Non-business) .004 .039 .001 .092 .927 
Graduate (Non-business) .132 .046 .036 2.857 .004 
Graduate (Business) .261 .038 .089 6.894 .000 
5 to 9 years Contracting .588 .043 .184 13.541 .000 
10 to 14 years Contracting .816 .050 .213 16.303 .000 
15 to 19 years Contracting 1.024 .049 .280 21.091 .000 
20 to 24 years Contracting 1.103 .041 .384 26.890 .000 
25 to 29 years Contracting 1.239 .047 .361 26.282 .000 
30 or more years Contracting 1.311 .058 .288 22.550 .000 
African American -.184 .036 -.060 -5.144 .000 
Asian -.083 .063 -.015 -1.308 .191 
Pacific Islander -.184 .181 -.012 -1.019 .308 
American Indian/Alaska Native .090 .148 .007 .612 .541 
Multi-ethnic .208 .240 .010 .868 .386 
Female -.167 .028 -.070 -5.998 .000 
Major Systems .054 .035 .023 1.549 .121 
Construction -.022 .051 -.006 -.430 .667 
Logistics & Sustainment -.125 .041 -.042 -3.031 .002 
Research -.004 .056 -.001 -.078 .938 
Contingency  -.002 .132 .000 -.014 .989 
Other .094 .096 .011 .973 .331 
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Table C 18: Coefficients Predicting Scores for CE S-I (Problem Solving (Supervisor)) 
from Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.638 .030   86.856 .000 

Less than Bachelors -.280 .039 -.098 -7.138 .000 
Bachelors (Non-business) -.033 .039 -.011 -.861 .389 
Graduate (Non-business) -.033 .046 -.009 -.723 .470 
Graduate (Business) .182 .038 .063 4.746 .000 
5 to 9 years Contracting .705 .043 .229 16.359 .000 
10 to 14 years Contracting 1.056 .050 .287 21.288 .000 
15 to 19 years Contracting 1.167 .048 .329 24.199 .000 
20 to 24 years Contracting 1.274 .041 .461 31.381 .000 
25 to 29 years Contracting 1.311 .047 .395 28.032 .000 
30 or more years Contracting 1.370 .058 .310 23.583 .000 

2 (Constant) 2.771 .041   67.312 .000 
Less than Bachelors -.270 .039 -.095 -6.891 .000 
Bachelors (Non-business) -.036 .038 -.012 -.959 .337 
Graduate (Non-business) -.020 .045 -.006 -.444 .657 
Graduate (Business) .173 .038 .060 4.568 .000 
5 to 9 years Contracting .691 .042 .225 16.280 .000 
10 to 14 years Contracting 1.052 .049 .286 21.498 .000 
15 to 19 years Contracting 1.169 .048 .330 24.556 .000 
20 to 24 years Contracting 1.258 .040 .455 31.381 .000 
25 to 29 years Contracting 1.276 .046 .385 27.633 .000 
30 or more years Contracting 1.337 .057 .303 23.277 .000 
African American -.415 .035 -.141 -11.952 .000 
Asian -.200 .061 -.039 -3.268 .001 
Pacific Islander -.185 .174 -.012 -1.059 .290 
American Indian/Alaska Native -.091 .154 -.007 -.590 .555 
Multi-ethnic .798 .218 .043 3.663 .000 
Female -.045 .027 -.019 -1.627 .104 
Major Systems .032 .033 .014 .946 .344 
Construction -.042 .049 -.012 -.866 .387 
Logistics & Sustainment -.147 .041 -.050 -3.617 .000 
Research .021 .057 .005 .377 .706 
Contingency  .033 .122 .003 .272 .786 
Other .166 .096 .021 1.732 .083 
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Table C 19: Coefficients Predicting Scores for CE VII (Technical Credibility) from 
Degree Attainment Level, Years of Contracting Experience, and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.812 .029   96.737 .000 

Less than Bachelors -.154 .037 -.055 -4.126 .000 
Bachelors (Non-business) .027 .037 .009 .728 .467 
Graduate (Non-business) .092 .043 .026 2.126 .034 
Graduate (Business) .214 .035 .078 6.058 .000 
5 to 9 years Contracting .578 .041 .192 14.168 .000 
10 to 14 years Contracting .863 .047 .240 18.409 .000 
15 to 19 years Contracting .954 .045 .276 20.966 .000 
20 to 24 years Contracting 1.124 .038 .416 29.304 .000 
25 to 29 years Contracting 1.243 .044 .385 28.249 .000 
30 or more years Contracting 1.410 .054 .331 26.098 .000 

2 (Constant) 2.929 .040   73.643 .000 
Less than Bachelors -.140 .038 -.050 -3.690 .000 
Bachelors (Non-business) .027 .037 .009 .729 .466 
Graduate (Non-business) .091 .043 .026 2.104 .035 
Graduate (Business) .206 .035 .075 5.815 .000 
5 to 9 years Contracting .579 .041 .192 14.184 .000 
10 to 14 years Contracting .867 .047 .241 18.501 .000 
15 to 19 years Contracting .954 .046 .276 20.953 .000 
20 to 24 years Contracting 1.129 .038 .418 29.391 .000 
25 to 29 years Contracting 1.239 .044 .384 28.108 .000 
30 or more years Contracting 1.396 .054 .328 25.770 .000 
African American -.049 .034 -.017 -1.467 .142 
Asian -.077 .059 -.015 -1.307 .191 
Pacific Islander -.006 .167 .000 -.036 .971 
American Indian/Alaska Native .109 .137 .009 .796 .426 
Multi-ethnic .338 .213 .018 1.584 .113 
Female -.090 .026 -.040 -3.467 .001 
Major Systems -.051 .032 -.023 -1.590 .112 
Construction -.081 .047 -.022 -1.706 .088 
Logistics & Sustainment -.155 .038 -.055 -4.035 .000 
Research -.001 .053 .000 -.014 .989 
Contingency  .169 .124 .016 1.356 .175 
Other .044 .090 .006 .491 .624 
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Table C 20: Coefficients Predicting Scores for CE S-VII (Technical Credibility 
(Supervisor)) from Degree Attainment Level, Years of Contracting Experience, and 

Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.603 .030   85.705 .000 

Less than Bachelors -.236 .039 -.082 -6.028 .000 
Bachelors (Non-business) -.086 .038 -.029 -2.246 .025 
Graduate (Non-business) -.097 .046 -.027 -2.111 .035 
Graduate (Business) .132 .038 .045 3.446 .001 
5 to 9 years Contracting .777 .043 .249 18.016 .000 
10 to 14 years Contracting 1.134 .050 .305 22.900 .000 
15 to 19 years Contracting 1.258 .048 .351 26.122 .000 
20 to 24 years Contracting 1.362 .041 .488 33.579 .000 
25 to 29 years Contracting 1.427 .047 .427 30.610 .000 
30 or more years Contracting 1.455 .058 .326 25.118 .000 

2 (Constant) 2.745 .041   66.780 .000 
Less than Bachelors -.233 .039 -.081 -5.942 .000 
Bachelors (Non-business) -.089 .038 -.030 -2.357 .018 
Graduate (Non-business) -.084 .045 -.023 -1.858 .063 
Graduate (Business) .127 .038 .044 3.366 .001 
5 to 9 years Contracting .765 .043 .245 17.946 .000 
10 to 14 years Contracting 1.134 .049 .305 23.140 .000 
15 to 19 years Contracting 1.262 .048 .352 26.473 .000 
20 to 24 years Contracting 1.347 .040 .483 33.541 .000 
25 to 29 years Contracting 1.397 .046 .418 30.226 .000 
30 or more years Contracting 1.423 .057 .319 24.780 .000 
African American -.395 .035 -.134 -11.394 .000 
Asian -.214 .062 -.041 -3.454 .001 
Pacific Islander -.227 .174 -.015 -1.305 .192 
American Indian/Alaska Native -.142 .158 -.010 -.901 .368 
Multi-ethnic .713 .217 .038 3.280 .001 
Female -.029 .027 -.013 -1.070 .285 
Major Systems -.018 .033 -.008 -.542 .588 
Construction -.050 .049 -.013 -1.016 .310 
Logistics & Sustainment -.130 .041 -.043 -3.183 .001 
Research -.036 .057 -.008 -.636 .525 
Contingency  .053 .124 .005 .425 .671 
Other .084 .096 .010 .881 .379 
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Table C 21: Coefficients Predicting Scores for CE 1 (Provide Business Advice) from 
DAWIA Certification Level and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.905 .071   40.735 .000 

DAWIA Level I -.414 .084 -.104 -4.957 .000 
DAWIA Level II .303 .074 .141 4.099 .000 
DAWIA Level III 1.082 .073 .517 14.768 .000 

2 (Constant) 3.082 .073   42.410 .000 
DAWIA Level I -.318 .083 -.080 -3.812 .000 
DAWIA Level II .404 .074 .188 5.472 .000 
DAWIA Level III 1.204 .074 .575 16.351 .000 
African American -.127 .032 -.045 -3.948 .000 
Asian -.152 .056 -.031 -2.701 .007 
Pacific Islander -.087 .162 -.006 -.540 .589 
American Indian/Alaska Native .022 .132 .002 .170 .865 
Multi-ethnic -.021 .211 -.001 -.098 .922 
Female -.141 .025 -.065 -5.734 .000 
Major Systems -.292 .032 -.134 -9.234 .000 
Construction -.131 .045 -.038 -2.906 .004 
Logistics & Sustainment -.159 .037 -.059 -4.309 .000 
Research -.100 .050 -.025 -1.995 .046 
Contingency  -.231 .119 -.022 -1.935 .053 
Other -.484 .089 -.064 -5.447 .000 
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Table C 22: Coefficients Predicting Scores for CE S1 (Provide Business Advice 
(Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.803 .086   32.661 .000 

DAWIA Level I -.776 .100 -.181 -7.780 .000 
DAWIA Level II .229 .089 .099 2.586 .010 
DAWIA Level III 1.062 .088 .469 12.066 .000 

2 (Constant) 2.942 .086   34.037 .000 
DAWIA Level I -.661 .099 -.154 -6.651 .000 
DAWIA Level II .327 .088 .141 3.701 .000 
DAWIA Level III 1.184 .088 .522 13.430 .000 
African American -.380 .037 -.126 -10.221 .000 
Asian -.205 .066 -.039 -3.119 .002 
Pacific Islander -.238 .196 -.015 -1.213 .225 
American Indian/Alaska 
Native 

-.119 .160 -.009 -.745 .456 

Multi-ethnic .561 .236 .029 2.381 .017 
Female -.034 .029 -.014 -1.181 .238 
Major Systems -.282 .036 -.119 -7.758 .000 
Construction -.003 .051 -.001 -.050 .960 
Logistics & Sustainment -.208 .043 -.069 -4.818 .000 
Research -.132 .059 -.030 -2.239 .025 
Contingency  -.044 .125 -.004 -.348 .728 
Other -.314 .109 -.036 -2.884 .004 
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Table C 23: Coefficients Predicting Scores for CE 16 (Evaluate Proposals and Quotes) 

from DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.895 .078   37.132 .000 

DAWIA Level I -.217 .091 -.053 -2.402 .016 
DAWIA Level II .507 .080 .232 6.306 .000 
DAWIA Level III 1.245 .080 .581 15.577 .000 

2 (Constant) 2.959 .080   37.075 .000 
DAWIA Level I -.250 .091 -.061 -2.744 .006 
DAWIA Level II .494 .081 .225 6.108 .000 
DAWIA Level III 1.220 .081 .569 15.112 .000 
African American -.109 .034 -.038 -3.233 .001 
Asian -.154 .059 -.031 -2.584 .010 
Pacific Islander -.374 .169 -.026 -2.215 .027 
American Indian/Alaska 
Native 

.209 .139 .017 1.504 .133 

Multi-ethnic .146 .220 .008 .662 .508 
Female -.124 .026 -.056 -4.791 .000 
Major Systems .053 .033 .024 1.583 .114 
Construction .072 .047 .021 1.523 .128 
Logistics & Sustainment .119 .039 .043 3.060 .002 
Research .101 .053 .024 1.896 .058 
Contingency  .413 .123 .040 3.345 .001 
Other -.139 .096 -.017 -1.456 .146 
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Table C 24: Coefficients Predicting Scores for CE S16 (Evaluate Proposals and Quotes 

(Supervisor)) from DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.861 .092   31.154 .000 

DAWIA Level I -.729 .105 -.171 -6.920 .000 
DAWIA Level II .320 .095 .139 3.389 .001 
DAWIA Level III 1.118 .094 .495 11.884 .000 

2 (Constant) 2.957 .093   31.922 .000 
DAWIA Level I -.665 .105 -.156 -6.320 .000 
DAWIA Level II .367 .094 .160 3.890 .000 
DAWIA Level III 1.166 .094 .516 12.366 .000 
African American -.415 .038 -.138 -10.885 .000 
Asian -.177 .067 -.034 -2.632 .009 
Pacific Islander -.172 .201 -.011 -.857 .392 
American Indian/Alaska 
Native 

-.023 .159 -.002 -.142 .887 

Multi-ethnic .435 .236 .023 1.840 .066 
Female -.035 .029 -.015 -1.203 .229 
Major Systems -.113 .037 -.048 -3.023 .003 
Construction .040 .052 .011 .763 .445 
Logistics & Sustainment -.054 .044 -.018 -1.228 .220 
Research .032 .060 .007 .523 .601 
Contingency  .108 .129 .011 .834 .404 
Other -.067 .111 -.008 -.604 .546 
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Table C 25: Coefficients Predicting Scores for CE 25 (Prepare for Negotiations) from 
DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.490 .085   29.445 .000 

DAWIA Level I -.177 .099 -.038 -1.786 .074 
DAWIA Level II .729 .087 .308 8.357 .000 
DAWIA Level III 1.563 .087 .675 18.049 .000 

2 (Constant) 2.538 .086   29.452 .000 
DAWIA Level I -.250 .099 -.054 -2.531 .011 
DAWIA Level II .663 .087 .280 7.610 .000 
DAWIA Level III 1.469 .087 .634 16.932 .000 
African American -.139 .036 -.044 -3.826 .000 
Asian -.190 .063 -.035 -3.012 .003 
Pacific Islander -.195 .186 -.012 -1.050 .294 
American Indian/Alaska Native .127 .148 .010 .858 .391 
Multi-ethnic -.137 .232 -.007 -.592 .554 
Female -.167 .027 -.070 -6.065 .000 
Major Systems .253 .036 .106 7.113 .000 
Construction .271 .050 .072 5.386 .000 
Logistics & Sustainment .104 .042 .034 2.473 .013 
Research .263 .056 .059 4.671 .000 
Contingency  .320 .130 .029 2.461 .014 
Other -.085 .100 -.010 -.850 .395 
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Table C 26: Coefficients Predicting Scores for CE S25 (Prepare for Negotiations 
(Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.759 .097   28.531 .000 

DAWIA Level I -.782 .111 -.174 -7.060 .000 
DAWIA Level II .328 .099 .139 3.306 .001 
DAWIA Level III 1.181 .099 .508 11.944 .000 

2 (Constant) 2.825 .098   28.896 .000 
DAWIA Level I -.751 .111 -.167 -6.748 .000 
DAWIA Level II .345 .100 .146 3.460 .001 
DAWIA Level III 1.187 .099 .511 11.935 .000 
African American -.353 .039 -.114 -9.069 .000 
Asian -.140 .068 -.027 -2.075 .038 
Pacific Islander -.182 .206 -.011 -.887 .375 
American Indian/Alaska Native -.040 .169 -.003 -.236 .814 
Multi-ethnic .338 .258 .016 1.312 .189 
Female -.065 .030 -.027 -2.172 .030 
Major Systems .039 .038 .016 1.025 .305 
Construction .124 .053 .034 2.331 .020 
Logistics & Sustainment -.047 .046 -.015 -1.006 .314 
Research .117 .063 .025 1.851 .064 
Contingency  .081 .135 .008 .597 .551 
Other -.080 .118 -.009 -.684 .494 
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Table C 27: Coefficients Predicting Scores for CE 26 (Negotiate Terms and Conditions) 

from DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.632 .084   31.407 .000 

DAWIA Level I -.355 .098 -.077 -3.620 .000 
DAWIA Level II .620 .086 .264 7.178 .000 
DAWIA Level III 1.459 .086 .634 16.996 .000 

2 (Constant) 2.695 .085   31.524 .000 
DAWIA Level I -.404 .098 -.088 -4.113 .000 
DAWIA Level II .576 .087 .245 6.656 .000 
DAWIA Level III 1.398 .086 .607 16.189 .000 
African American -.109 .036 -.035 -3.034 .002 
Asian -.131 .063 -.024 -2.085 .037 
Pacific Islander -.340 .179 -.022 -1.903 .057 
American Indian/Alaska Native .119 .146 .009 .814 .415 
Multi-ethnic -.109 .230 -.005 -.476 .634 
Female -.170 .027 -.072 -6.245 .000 
Major Systems .173 .035 .073 4.914 .000 
Construction .248 .050 .067 4.990 .000 
Logistics & Sustainment .073 .041 .024 1.753 .080 
Research .197 .056 .045 3.532 .000 
Contingency  .137 .130 .012 1.051 .293 
Other -.155 .099 -.019 -1.572 .116 
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Table C 28: Coefficients Predicting Scores for CE S26 (Negotiate Terms and Conditions 

(Supervisor)) from DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.862 .095   30.049 .000 

DAWIA Level I -.837 .109 -.189 -7.680 .000 
DAWIA Level II .281 .098 .120 2.871 .004 
DAWIA Level III 1.126 .097 .489 11.563 .000 

2 (Constant) 2.952 .096   30.718 .000 
DAWIA Level I -.784 .109 -.177 -7.187 .000 
DAWIA Level II .311 .098 .133 3.176 .002 
DAWIA Level III 1.153 .098 .500 11.782 .000 
African American -.367 .039 -.119 -9.509 .000 
Asian -.205 .067 -.039 -3.069 .002 
Pacific Islander -.082 .203 -.005 -.404 .687 
American Indian/Alaska Native -.106 .165 -.008 -.644 .519 
Multi-ethnic .198 .246 .010 .802 .423 
Female -.073 .030 -.031 -2.467 .014 
Major Systems -.005 .038 -.002 -.139 .889 
Construction .156 .052 .043 2.989 .003 
Logistics & Sustainment -.112 .046 -.037 -2.459 .014 
Research .053 .062 .012 .863 .388 
Contingency  -.073 .133 -.007 -.551 .581 
Other -.110 .115 -.012 -.952 .341 
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Table C 29: Coefficients Predicting Scores for CE 36 (Resolve Contract Performance 
Problems) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.840 .085   33.430 .000 

DAWIA Level I -.683 .100 -.148 -6.798 .000 
DAWIA Level II .285 .088 .122 3.253 .001 
DAWIA Level III .996 .087 .434 11.435 .000 

2 (Constant) 3.016 .087   34.794 .000 
DAWIA Level I -.582 .101 -.126 -5.778 .000 
DAWIA Level II .385 .088 .164 4.368 .000 
DAWIA Level III 1.106 .088 .482 12.597 .000 
African American -.076 .037 -.025 -2.045 .041 
Asian -.249 .066 -.046 -3.786 .000 
Pacific Islander -.399 .190 -.025 -2.095 .036 
American Indian/Alaska Native -.034 .158 -.003 -.214 .831 
Multi-ethnic .066 .238 .003 .279 .780 
Female -.133 .028 -.056 -4.679 .000 
Major Systems -.269 .037 -.113 -7.347 .000 
Construction -.015 .052 -.004 -.282 .778 
Logistics & Sustainment -.254 .043 -.085 -5.900 .000 
Research -.203 .059 -.045 -3.444 .001 
Contingency  -.131 .134 -.012 -.976 .329 
Other -.294 .104 -.035 -2.818 .005 
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Table C 30: Coefficients Predicting Scores for CE S36 (Resolve Contract Performance 
Problems (Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.843 .091   31.221 .000 

DAWIA Level I -.849 .105 -.195 -8.064 .000 
DAWIA Level II .252 .094 .108 2.686 .007 
DAWIA Level III 1.038 .093 .453 11.116 .000 

2 (Constant) 2.968 .092   32.277 .000 
DAWIA Level I -.740 .105 -.170 -7.032 .000 
DAWIA Level II .341 .094 .146 3.628 .000 
DAWIA Level III 1.132 .094 .494 12.052 .000 
African American -.374 .039 -.123 -9.684 .000 
Asian -.202 .068 -.038 -2.962 .003 
Pacific Islander -.087 .204 -.005 -.427 .669 
American Indian/Alaska Native -.090 .173 -.006 -.518 .605 
Multi-ethnic .387 .248 .019 1.562 .118 
Female -.047 .030 -.020 -1.570 .116 
Major Systems -.180 .038 -.077 -4.808 .000 
Construction -.009 .053 -.003 -.173 .862 
Logistics & Sustainment -.177 .046 -.057 -3.865 .000 
Research -.163 .062 -.036 -2.655 .008 
Contingency  -.015 .133 -.001 -.111 .912 
Other -.128 .114 -.014 -1.122 .262 
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Table C 31: Coefficients Predicting Scores for CE 37 (Manage Contract Modifications) 

from DAWIA Certification Level and Control Variables 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.289 .070   46.927 .000 

DAWIA Level I -.388 .081 -.105 -4.765 .000 
DAWIA Level II .379 .072 .191 5.244 .000 
DAWIA Level III .978 .072 .501 13.596 .000 

2 (Constant) 3.333 .072   46.225 .000 
DAWIA Level I -.377 .082 -.102 -4.591 .000 
DAWIA Level II .390 .073 .196 5.336 .000 
DAWIA Level III .991 .073 .507 13.584 .000 
African American -.077 .031 -.030 -2.494 .013 
Asian -.132 .055 -.029 -2.429 .015 
Pacific Islander -.059 .156 -.004 -.378 .706 
American Indian/Alaska Native -.083 .128 -.008 -.651 .515 
Multi-ethnic .087 .203 .005 .431 .667 
Female -.029 .024 -.014 -1.219 .223 
Major Systems -.050 .030 -.025 -1.648 .099 
Construction .088 .044 .027 2.015 .044 
Logistics & Sustainment -.036 .036 -.014 -.991 .322 
Research .000 .049 .000 -.006 .995 
Contingency  .257 .114 .027 2.260 .024 
Other -.166 .087 -.023 -1.918 .055 
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Table C 32: Coefficients Predicting Scores for CE S37 (Manage Contract Modifications 

(Supervisor)) from DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.016 .084   35.909 .000 

DAWIA Level I -.744 .096 -.188 -7.755 .000 
DAWIA Level II .332 .086 .152 3.837 .000 
DAWIA Level III 1.074 .086 .499 12.474 .000 

2 (Constant) 3.064 .085   36.064 .000 
DAWIA Level I -.714 .096 -.180 -7.424 .000 
DAWIA Level II .349 .087 .159 4.022 .000 
DAWIA Level III 1.093 .087 .507 12.605 .000 
African American -.338 .035 -.119 -9.698 .000 
Asian -.247 .062 -.050 -4.012 .000 
Pacific Islander -.198 .183 -.013 -1.081 .280 
American Indian/Alaska Native -.227 .154 -.018 -1.471 .141 
Multi-ethnic .492 .218 .027 2.260 .024 
Female .033 .027 .015 1.208 .227 
Major Systems -.049 .034 -.022 -1.414 .157 
Construction .122 .048 .035 2.511 .012 
Logistics & Sustainment -.054 .041 -.019 -1.305 .192 
Research .012 .056 .003 .207 .836 
Contingency  .171 .122 .017 1.396 .163 
Other -.225 .104 -.027 -2.169 .030 
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Table 33: Coefficients Predicting Scores for CE 45 (Provide Procurement Analysis) from 

DAWIA Certification Level and Control Variables 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.287 .111   20.696 .000 

DAWIA Level I -.434 .130 -.082 -3.345 .001 
DAWIA Level II .205 .114 .079 1.797 .072 
DAWIA Level III 1.076 .113 .427 9.548 .000 

2 (Constant) 2.373 .113   21.000 .000 
DAWIA Level I -.390 .130 -.073 -2.990 .003 
DAWIA Level II .236 .115 .091 2.061 .039 
DAWIA Level III 1.097 .114 .435 9.643 .000 
African American -.033 .046 -.010 -.720 .472 
Asian -.227 .081 -.038 -2.811 .005 
Pacific Islander -.281 .241 -.015 -1.165 .244 
American Indian/Alaska Native .331 .195 .022 1.701 .089 
Multi-ethnic -.058 .287 -.003 -.201 .841 
Female -.116 .034 -.045 -3.403 .001 
Major Systems -.076 .044 -.030 -1.726 .084 
Construction .083 .064 .020 1.309 .191 
Logistics & Sustainment -.092 .052 -.028 -1.750 .080 
Research .156 .070 .033 2.229 .026 
Contingency  -.161 .160 -.014 -1.009 .313 
Other .072 .124 .008 .577 .564 
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Table 34: Coefficients Predicting Scores for CE S45 (Provide Procurement Analysis 
(Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.486 .127   19.572 .000 

DAWIA Level I -.745 .148 -.143 -5.043 .000 
DAWIA Level II .220 .130 .088 1.686 .092 
DAWIA Level III 1.081 .129 .446 8.363 .000 

2 (Constant) 2.608 .127   20.476 .000 
DAWIA Level I -.606 .148 -.116 -4.101 .000 
DAWIA Level II .328 .131 .131 2.508 .012 
DAWIA Level III 1.204 .130 .497 9.246 .000 
African American -.339 .049 -.103 -6.925 .000 
Asian -.369 .088 -.063 -4.170 .000 
Pacific Islander -.354 .261 -.020 -1.354 .176 
American Indian/Alaska Native -.189 .228 -.012 -.827 .408 
Multi-ethnic .166 .338 .007 .492 .623 
Female -.047 .037 -.019 -1.263 .207 
Major Systems -.241 .046 -.097 -5.200 .000 
Construction .002 .065 .001 .036 .971 
Logistics & Sustainment -.197 .058 -.059 -3.421 .001 
Research -.137 .076 -.029 -1.804 .071 
Contingency  -.132 .163 -.012 -.807 .420 
Other -.146 .139 -.016 -1.050 .294 
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Table 35: Coefficients Predicting Scores for CE 48 (Perform oversight/audit) from 
DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.635 .117   22.508 .000 

DAWIA Level I -.684 .140 -.123 -4.898 .000 
DAWIA Level II .133 .121 .051 1.100 .271 
DAWIA Level III .928 .119 .371 7.776 .000 

2 (Constant) 2.752 .119   23.146 .000 
DAWIA Level I -.575 .140 -.103 -4.108 .000 
DAWIA Level II .220 .121 .085 1.814 .070 
DAWIA Level III 1.020 .120 .407 8.472 .000 
African American -.106 .048 -.031 -2.213 .027 
Asian -.234 .082 -.041 -2.857 .004 
Pacific Islander -.498 .235 -.030 -2.116 .034 
American Indian/Alaska Native .196 .186 .015 1.051 .294 
Multi-ethnic -.166 .287 -.008 -.578 .563 
Female -.040 .036 -.016 -1.123 .262 
Major Systems -.287 .046 -.112 -6.251 .000 
Construction .018 .065 .004 .270 .788 
Logistics & Sustainment -.224 .055 -.068 -4.072 .000 
Research -.028 .075 -.006 -.370 .711 
Contingency  -.063 .161 -.006 -.389 .697 
Other -.092 .125 -.011 -.741 .459 
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Table 36: Coefficients Predicting Scores for CE S48 (Perform Oversight/audits 
(Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 2.837 .115   24.586 .000 

DAWIA Level I -.918 .138 -.179 -6.652 .000 
DAWIA Level II .074 .119 .031 .626 .531 
DAWIA Level III .860 .118 .373 7.305 .000 

2 (Constant) 2.908 .117   24.936 .000 
DAWIA Level I -.814 .139 -.159 -5.859 .000 
DAWIA Level II .172 .120 .072 1.431 .152 
DAWIA Level III .975 .119 .423 8.163 .000 
African American -.266 .048 -.084 -5.505 .000 
Asian -.138 .082 -.026 -1.680 .093 
Pacific Islander -.110 .245 -.007 -.448 .654 
American Indian/Alaska Native -.183 .211 -.013 -.868 .385 
Multi-ethnic -.076 .342 -.003 -.221 .825 
Female .001 .036 .000 .028 .977 
Major Systems -.214 .045 -.090 -4.737 .000 
Construction -.051 .061 -.015 -.835 .404 
Logistics & Sustainment -.168 .056 -.053 -2.987 .003 
Research -.112 .077 -.024 -1.446 .148 
Contingency  -.395 .157 -.039 -2.517 .012 
Other -.157 .135 -.018 -1.160 .246 
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Table C 37: Coefficients Predicting Scores for CE I (Problem Solving) from DAWIA 
Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.041 .079   38.349 .000 

DAWIA Level I -.347 .093 -.082 -3.751 .000 
DAWIA Level II .239 .082 .103 2.918 .004 
DAWIA Level III 1.041 .082 .458 12.771 .000 

2 (Constant) 3.212 .081   39.582 .000 
DAWIA Level I -.302 .093 -.071 -3.251 .001 
DAWIA Level II .280 .082 .121 3.393 .001 
DAWIA Level III 1.075 .082 .473 13.064 .000 
African American -.207 .036 -.068 -5.787 .000 
Asian -.077 .063 -.015 -1.215 .224 
Pacific Islander -.152 .183 -.010 -.832 .405 
American Indian/Alaska Native .067 .147 .005 .456 .649 
Multi-ethnic -.045 .242 -.002 -.186 .852 
Female -.194 .027 -.083 -7.071 .000 
Major Systems -.042 .035 -.018 -1.182 .237 
Construction -.011 .051 -.003 -.209 .835 
Logistics & Sustainment -.122 .042 -.041 -2.913 .004 
Research -.069 .057 -.016 -1.224 .221 
Contingency  -.177 .131 -.016 -1.350 .177 
Other -.130 .097 -.016 -1.343 .179 
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Table C 38: Coefficients Predicting Scores for CE S-I (Problem Solving (Supervisor)) 
from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.075 .080   38.401 .000 

DAWIA Level I -.686 .093 -.170 -7.389 .000 
DAWIA Level II .163 .083 .074 1.972 .049 
DAWIA Level III .900 .082 .414 10.944 .000 

2 (Constant) 3.202 .081   39.581 .000 
DAWIA Level I -.617 .093 -.153 -6.655 .000 
DAWIA Level II .213 .083 .096 2.579 .010 
DAWIA Level III .947 .083 .435 11.449 .000 
African American -.431 .035 -.150 -12.357 .000 
Asian -.175 .062 -.035 -2.829 .005 
Pacific Islander -.121 .177 -.008 -.686 .493 
American Indian/Alaska 
Native 

-.105 .154 -.008 -.681 .496 

Multi-ethnic .636 .226 .034 2.816 .005 
Female -.062 .027 -.028 -2.301 .021 
Major Systems -.066 .034 -.029 -1.928 .054 
Construction -.014 .049 -.004 -.284 .777 
Logistics & Sustainment -.126 .041 -.043 -3.046 .002 
Research -.062 .057 -.014 -1.089 .276 
Contingency  -.134 .122 -.013 -1.102 .271 
Other -.032 .096 -.004 -.335 .738 
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Table C 39: Coefficients Predicting Scores for CE VII (Technical Credibility) from 
DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.110 .074   42.023 .000 

DAWIA Level I -.433 .087 -.108 -4.993 .000 
DAWIA Level II .235 .077 .108 3.073 .002 
DAWIA Level III .968 .076 .451 12.714 .000 

2 (Constant) 3.225 .076   42.360 .000 
DAWIA Level I -.377 .087 -.094 -4.313 .000 
DAWIA Level II .294 .077 .134 3.801 .000 
DAWIA Level III 1.030 .077 .480 13.332 .000 
African American -.089 .034 -.031 -2.617 .009 
Asian -.109 .060 -.022 -1.829 .068 
Pacific Islander .049 .171 .003 .285 .776 
American Indian/Alaska Native .094 .138 .008 .683 .495 
Multi-ethnic .210 .223 .011 .943 .346 
Female -.101 .026 -.046 -3.904 .000 
Major Systems -.145 .033 -.065 -4.343 .000 
Construction -.046 .048 -.013 -.953 .341 
Logistics & Sustainment -.139 .039 -.050 -3.540 .000 
Research -.062 .054 -.015 -1.156 .248 
Contingency  -.013 .125 -.001 -.103 .918 
Other -.150 .091 -.020 -1.649 .099 
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Table C 40: Coefficients Predicting Scores for CE S-VII (Technical Credibility 
(Supervisor)) from DAWIA Certification Level and Control Variables 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B 
Std. 

Error Beta 
1 (Constant) 3.048 .081   37.594 .000 

DAWIA Level I -.731 .094 -.179 -7.775 .000 
DAWIA Level II .224 .084 .100 2.675 .007 
DAWIA Level III .943 .083 .429 11.323 .000 

2 (Constant) 3.167 .082   38.686 .000 
DAWIA Level I -.646 .094 -.158 -6.889 .000 
DAWIA Level II .290 .084 .130 3.469 .001 
DAWIA Level III 1.014 .084 .462 12.120 .000 
African American -.440 .035 -.152 -12.517 .000 
Asian -.206 .063 -.040 -3.273 .001 
Pacific Islander -.129 .178 -.009 -.726 .468 
American Indian/Alaska 
Native 

-.126 .159 -.010 -.796 .426 

Multi-ethnic .520 .227 .027 2.288 .022 
Female -.034 .027 -.015 -1.226 .220 
Major Systems -.125 .034 -.055 -3.641 .000 
Construction -.021 .049 -.006 -.420 .674 
Logistics & Sustainment -.112 .042 -.038 -2.675 .007 
Research -.118 .058 -.027 -2.055 .040 
Contingency  -.124 .124 -.012 -1.002 .317 
Other -.104 .097 -.013 -1.075 .282 
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