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Community colleges are being asked to improve student success outcomes and operate 

more like a business – managing for quality, efficiency, and innovation.  Higher 

education institutions (HEIs) only recently realized that organizational and operational 

structures such as project management might be beneficial to implement organizational 

change.  This quantitative online survey study examined how mature the adoption of 

project management (PM) is at large, complex community college systems in the United 

States by benchmarking results with seminal studies of other industries, a first such 

empirical HEI PM study.  Complexity for purposes of this study is defined as multi-

campus urban or suburban institutions with Fall term student headcount greater than 

19,999.  Research thus far has not focused on PM maturity in the higher education 

context; only 26 of 895 (< 3%) peer-reviewed articles published since 1990 were related 

to higher education institutional maturity, capability or performance.  The responses from 

44 of the 55 largest U.S. community colleges/districts show PM practices being defined 

but at a low maturity level similar to late-adopters of PM in other industries.  PM 

practices were often isolated to the Information Technology and Facility Construction 

departments.  PM maturity ratings are higher in large community college systems having 
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mature PM Office (PMO), knowledge management, and risk management practices.  

Results show higher maturity in leadership, culture, and PMSMS (systems/tools) than 

studies 10 years ago at two universities indicating increasing support for the concepts of 

project management at the department leadership level.  However, scores remain 

unchanged on the operational staffing and PMO level that are necessary for institutional 

level adoption of PM fully aligned to institutional strategies.  The HEI culture may hinder 

maturity progression to a project-based organization (Maturity Levels 4 and 5).  The idea 

of a centralized PMO may be particularly challenging in the HEI culture where less 

bureaucratic and shared governance type of decentralized management is preferred.  

Thus, immature PM processes may leave community colleges unprepared as an 

organization for implementing efficiently and effectively the organizational changes 

necessary for improved student success that the public demands. 
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Chapter 1: Introduction to the Study 

With tuition costs significantly outpacing inflation over the last two decades, 

those outside of higher education are asking colleges and universities nationwide to 

operate more like a business – managing for quality, efficiency, and innovation 

(Lederman, 2009, December 9).   

U.S. community colleges serve over seven million undergraduate students (almost 

50% of all U.S. college undergraduates), with 59% of students attending part-time as of 

fall term 2013 (U. S. Department of Education, 2015).  While degrees conferred have 

increased 59% for the 10-year period to over one million associate degrees and 

certificates in 2013, many students fail to complete.  With over $1.2 trillion of student 

loan debt outstanding ("Heaviest Debt Burdens Fall On 3 Types of Students," 2015, June 

8), public scrutiny of higher education has never been higher.   

Organizations including community colleges are under increased pressure for 

organizational performance improvement that drives “projectization” (Ibbs & Kwak, 

2000a).   Community colleges are being tasked with increasing completion rates and 

shortening time-to-degree (Belfield & Jenkins, 2014). Significant organizational change 

is underway adopting practices that research indicates are predictive of higher completion 

rates including “creating more educationally coherent program pathways that lead to 

student end goals, building on-ramps to help students get into a program of study quickly, 

and tracking student progress and providing feedback using information technology and 

reorganized advising” (p. 27).  
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Institutions going through major change such as higher education can benefit 

from skills and expertise in the areas of project and change management, which improve 

the rate of change (Dai & Wells, 2004).  “Organizational change management 

understands people and how they change; Project management works with teams to build 

plans and enact them.  Project managers do the focused heavy lifting and report progress, 

freeing administrators from the day-to-day planning for change” (Borwick, 2014, para. 

7).   

Higher education only recently realized that operational structures such as project 

management may be beneficial to implement organization change (Austin, Browne, 

Haas, Kenyatta, & Zulueta, 2013).  Academics, by nature, love to debate the "what" 

should be done, the "vision" of an end-state strategy (Lane, 2007).  Some rush to make 

changes based on a high-level concept design, following an ad hoc process.  In contrast, 

the business sector through project management, takes the time to plan the "how,” and 

actively manage the implementation of the various projects underway at the same time 

(Pinto & Kharbanda, 1995). 

As a researcher, my knowledge and work experience in organizational change 

developed over 25 years inform my research interests to determine whether  utilizing 

project management techniques will help colleges transform their vision to reality in a 

more timely and cost-effective manner.  This study has allowed me to leverage my 

experiential knowledge to “become more ‘tuned’ in to the data and arrive at an 

understanding of what the data are telling us” (Hays & Singh, 2012, p. 112).   
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What exactly is project management and how may it benefit community colleges 

during such times of tremendous organizational change? 

Pinto and Kharbanda (1995) likened a project manager to an orchestra conductor 

where high quality music is produced because the conductor (project manager) is in 

"direct and instant communication with all members of the orchestra" (p. vi).  One could 

take this analogy one step further by likening the activities involved in project 

management to each musician knowing their part (responsibility for tasks they perform in 

the project) in the orchestral music score (plan with timeline and sequence of project 

activities) that is facilitated by the conductor (project manager) to a harmonious musical 

conclusion (all participants achieving project goals together). 

This chapter describes the purpose for this research study including the 

quantitative approach used to examine how widespread and mature the adoption of 

project management (PM) is at large, complex community colleges in the United States.  

Complexity for purposes of this study is defined as multi-campus urban or suburban 

institutions.  The chapter begins with background information on the project management 

framework including the application of PM maturity models (PMMMs) that institutions 

can use to self-assess the maturity of their PM process against a standard set of attributes 

of mature PM organizations.  The concept of maturity as a theoretical perspective to the 

study is discussed.  The chapter includes the statement of the problem, and the purpose 

and significance of this study.  The research questions and overview of the methodology 

are also included.  Key terms and concepts applicable to this research are included at the 

end of this chapter.  
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Background 

Projects have been planned and executed since the building of the pyramids; 

however, in the 1950s, project management was recognized as a management 

methodology (Nicholas & Steyn, 2012).  According to Garel’s (2013) literature review 

chronicling the history of PM models, the oldest reference to PM was in Gaddis’ (1959) 

article in the Harvard Business Review where a project manager is described as 

improving efficiency by integrating the work of different departments.  In the 1960s, PM 

was standardized through the work of professional organizations such as the U.S. Project 

Management Institute (PMI) whose members developed standard management tools.  In 

the 1980s, PMI (2013) institutionalized the PM model further by publishing the Project 

Management Body of Knowledge (PMBOK) in 1987; certifying project managers 

beginning in 1984 who had the requisite years’ experience and pass an exam; and 

adopting an ethics charter comparable to other chartered professions (Garel, 2013).  

The most recognized method leading to the improvement of efficiency of 

activities related to managing projects is the assessment of process maturity levels in 

project management.  Institutions that receive the assessment results can identify gaps in 

different areas for potential improvement (Wendler, 2012).  PM maturity models have 

been researched extensively over the last 25 years, however only one model was found to 

be tailored for higher education (Bryde & Leighton, 2009). 

Theoretical Framework: Maturity 

Since 1990, there has been a rapid increase in the number of publications of peer-

reviewed research articles related to maturity (Wendler, 2012).  Similar to an approach 
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taken by Nesensohn, Bryde, Ochieng, and Fearon (2014) in their study on maturity 

models in the construction industry, the volume of publications on maturity was reviewed 

from 1990 to 2016 to substantiate the growing research interest in maturity.  A systematic 

key word search process was carried out focused on the occurrence of the words “project 

management maturity” or “process maturity” or “project maturity” or (“project 

management” and “maturity”) or ("project management" and "capability") or ("project 

management" and "performance") in abstracts of journals in the Business Source 

Complete, ERIC, and Education Source databases.  The actual number of articles per year 

was collated and used to calculate the growth rate for each five-year period as illustrated 

in Figure 1.1.  The growth rate is calculated from a pre-1990 baseline, with growth rate 

[x] = total number of publications [five year period]/total number of publications [pre 

1990].  As shown in Figure 1.1, the growth rate for 2010-2016 is a multiplier of 36.8 over 

that prior to 1990 indicating the increased attention given to these maturity terms within 

business and education journals.  Limited research exists on project management maturity 

at higher education institutions (HEIs); fewer than 3% (26 of the 895) of peer-reviewed 

articles focused on higher education (see Figure 1.2).  

Figure 1.1:  Growth Rate of Maturity-related Publications in a Management Context 
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Figure 1.2: Cumulative # of Peer-reviewed Journal Articles on Management Maturity 

 
 
Process and Project Management Maturity 

Maturity is “the state of being prepared (as an organisation) for implementing a 

portfolio of projects in a consistent manner, and both efficiently and effectively” (Görög, 

2016, p. 1659).  The notion of process maturity in the business management sense 

originated in the Total Quality Management (TQM) practice that described maturity as 

ensuring that “business processes are capable of delivering higher performance over 

time,” (Hammer, 2007, p. 113) which is realized by developing characteristics linked to 

both the individual process and the entire organization.  Project management is a series of 

processes designed to organize work and  increase the likelihood of consistently 

achieving the project objectives (Project Management Institute, 2013).   

The concept of maturity in the management context can also be viewed at an 

organizational level.  What distinguishes an immature organization from a mature one?  
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“Immature organisations have no objective foundation to assess quality or to solve 

product or process problems” (Nesensohn et al., 2014, p. 48).  Mature organizations have 

clearly defined processes, roles, and responsibilities; consistently meet their planned 

goals; and are focused on continuously improving (Nesensohn et al., 2014; Paulk, Curtis, 

Chrissis, & Weber, 1993).  

Statement of the Problem 

Research thus far has not focused on PM maturity in the higher education context.  

The analysis discussed above revealed that only 26 of 895 (< 3%) peer-reviewed articles 

published since 1990 were related to higher education institutional maturity, capability or 

performance.  What studies exist of higher education are anecdotal case studies at a few 

institutions or limited to (a) department use (information technology) or (b) focused on 

one aspect such as human factors.  This study is positioned to address this gap in the 

literature. 

Significance of the Study 

This study will add to the knowledge by benchmarking the project management 

maturity of large, complex U.S. community colleges as a group with other industries.  

Researchers in the field of management will be interested in this empirical study that will 

examine whether generalizations can be made on large U.S. community colleges’ level of 

maturity in adoption of project management methodologies; a first such empirical study 

on PM process maturity in higher education.   
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Purpose of the Study 

The purpose of this study is to compare PM process maturity at large U.S. 

community colleges to other industries.  PM is generally defined as “the ‘new’ form of 

general management which enables organisations to integrate, plan, and control schedule-

intensive and one-of-a-kind endeavours in order to improve overall organizational 

performance” (Pant & Baroudi, 2008, p. 124).   

PM process maturity is framed within seven general factors or domains identified 

in the Bryde and Leighton (2009) higher education institution project management 

maturity model (HEI PMMM).  These seven domains are culture of project management 

within the organization; project management-driven organizational leadership; project 

management capability/staffing; project management structure methods and systems; 

existence of/facilities offered by a project management office; project partnerships; and 

project management performance measures.  This study tested key variables predictive of 

higher PM process maturity including risk management, knowledge management, and 

leadership structures such as a Project Management Office (Barber, 2005; Dai & Wells, 

2004; Smith, 2010). 

Research Question and Hypotheses 

The research question (RQ) and hypotheses (H) were informed by a review of the 

literature on the project management framework, and specifically the application of 

project management maturity models (PMMMs) to compare an institution’s project 

management process against a standard set of attributes of mature project management 

organizations.   
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RQ: What is the maturity of the project management process at large community 

college systems in the U.S. as compared with private sector industries?  

Hypotheses: 

H1. Compared with private sector industry, project management performance and 

maturity are less established in large U.S. community college systems. 

H2. Features of the project management office exist and are significantly related to 

areas in which greater project management maturity is demonstrated. 

H3. The application of formal processes for managing the knowledge/learning 

derived from projects exists and is significantly related to areas in which 

greater project management maturity is demonstrated. 

H4. Project management maturity will exhibit a statistically significant 

relationship with the management of risk. 

Brief Overview of Methodology 

A non-experimental quantitative design was selected for this study with the intent 

of generalizing from sample to population.  The methodology selected was an online 

survey using pre-determined, instrument-based questions previously tested by Leighton 

(2006) at one British university; the author’s survey was developed specifically for higher 

education institutions using similar surveys in other industries.  This methodology is 

considered optimal to test a theory that project management is less mature in higher 

education, as the “problem calls for understanding the best predictors of outcomes” 

(Creswell, 2014, p. 156) such as PM success. Correlational statistics were used to 
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describe the degree of association between two or more variables and maturity scores 

were compared with other industries.  

The sampling methodology chosen was Saturation Sampling, collecting data from 

every institution in the population of interest (55 large, complex U.S. community college 

districts) (Sue & Ritter, 2012).  This method eliminated coverage error as all institutions 

were invited to participate in the online survey; however, non-response error was 

considered and managed to increase participation.  The cross-sectional survey collected 

data at one point in time. 

As the study was interested in self-assessment of those in the practice of PM at 

the population institutions, the sampling process must go beyond selecting the 

homogenous community colleges to sampling specific individuals working at those 

institutions having the necessary skills, knowledge, and experience to self-report their 

personal assessment of PM maturity at their institution (Fowler, 2014).  Therefore, the 

sample frame included project manager employees (PME) at those institutions; the 

institution scores were calculated as the mean score of all PME responding for the 

institution.   

The unit of analysis was the maturity of the group of all community colleges 

surveyed in total and by the seven domains as it compared to other industries.  Subgroup 

comparisons were performed at the individual employee level (grouped by type of 

projects managed/departments, and demographic attributes). 

The Qualtrics survey system was used to distribute the survey with customized 

email invitations to the PME participants including a unique survey link to track their 
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progress, and prevent fraud, duplicate responses, and abuse of the survey.  Data were 

exported to SPSS for analysis. 

The data analysis duplicated the quantitative regression and radar plot analysis 

methodologies utilized by Bryde and Leighton (2009) for a single British university; 

except analyzed if any subgroup differences in results existed based on PME 

respondents’ department or demographic information.  The respondents scored the 

institution’s overall maturity using the five-level Adhoc to Optimized maturity categories 

from the Capability Maturity Model Integration (CMMI) (Software Engineering Institute, 

2006).  Domain scores were recoded to a 1–5 scale increasing maturity scale (1 least 

mature; 5 most mature) to allow comparison with prior studies (Cooke-Davies & 

Arzymanow, 2003; Ibbs & Kwak, 2000a).   

Delimitations/Assumptions 

The study was limited in scope to large (> 19,999 student headcount for the fall 

term), urban/suburban, multi-campus, community college systems in the United States.  

As the study is interested in self-assessment of those in the practice of PM at the 

population institutions, the sampling process selected specific individuals working at 

those institutions having the necessary skills, knowledge, and experience to self-report 

their personal assessment of PM maturity at their institution.  Therefore, the sample 

frame included project manager employees (PMEs) at those institutions.  All institutions 

in the population of interest were determined to have PME employees. 
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Key Terms Defined 

Benchmark - “Something that can be used as a way to judge the quality or level of other, 

similar things” (Merriam-Webster Dictionary, 2015). 

Culture - "Culture is a complex phenomenon ranging from underlying beliefs and 

assumptions to visible structures and practices" (Denison, Haaland, & Goelzer, 2004, p. 

99). 

Higher Education Institution (HEI) – Postsecondary, accredited institution that 

“provides an educational program for which the institution awards a bachelor’s degree or 

provides not less than a 2-year program that is acceptable for full credit toward such a 

degree, or awards a degree that is acceptable for admission to a graduate or professional 

degree program” ("Education Act," 1998). 

Internally Generated Risk (IGR) - IGR arises within a PM team or the organization 

itself, from their management systems, culture and decisions (Barber, 2005). 

Maturity – “the state of being prepared (as an organisation) for implementing a portfolio 

of projects in a consistent manner, and both efficiently and effectively” (Görög, 2016, p. 

1659).   

Knowledge Management (KM) – Formal process to capture in a database key learnings 

from a project (significant events, successes, failures, and actions that led to them) and 

transfer knowledge by incorporating learnings into PM methodology, checklists, training, 

and availability of online databases (Nicholas & Steyn, 2012). 
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Process Maturity – Business processes that “are capable of delivering higher 

performance over time, which is realized by developing characteristics linked to both the 

individual process and the entire organization” (Hammer, 2007, p. 113). 

Project Manager Employee (PME) – Improves efficiency by integrating and facilitating 

project work of different departments and enterprise-wide. 

Project Management (PM) - “… enables organisations to integrate, plan, and control 

schedule-intensive and one-of-a-kind endeavours in order to improve overall 

organizational performance (Pant & Baroudi, 2008, p. 124).   

Project Management Maturity Model (PMMM) - ‘‘A maturity model is a structured 

collection of elements that describe the characteristics of effective [project management] 

processes at different stages of development.  It also suggests points of demarcation 

between stages and methods of transitioning from one stage to another’’ (Pullen, 2007, p. 

9). 

Project Management Office (PMO) – Governance unit established to promote project 

management expertise across the institution through standard procedures, training, 

project prioritization, risk and knowledge management (Nicholas & Steyn, 2012). 

Risk Management - Project risk combines the concepts of “the likelihood that some 

problematic event will occur [and] the impact of the event if it does occur” (Nicholas & 

Steyn, 2012, p. 352).  The purpose of risk management is to develop plans in case 

something goes wrong.   
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Organization for the Study 

This dissertation is organized into five chapters.  The first chapter provides 

background information on the project management framework including the application 

of PM maturity models (PMMMs) that a higher education institution can use to self-

assess the maturity of their PM process against a standard set of attributes of mature PM 

organizations.  The concept of maturity as a theoretical perspective to the study is 

introduced in this chapter.  The purpose of the study, research questions, and overview of 

the research methodology is included in this chapter.  The second chapter provides a 

comprehensive review of the literature on the discipline of project management (PM), 

followed by a critical evaluation of published PM material on the PM framework, 

emerging areas within the discipline of project management, and PM maturity models.  

The third chapter provides a detailed overview of the research methodology used to 

conduct the research.  Chapter 4 provides the results of the study and discussion of the 

analysis.  The final chapter includes a summary of the research and future implications 

for research and practice. 
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Chapter 2: Review of the Literature 

This chapter reviews the literature to support a quantitative research study to  

examine how widespread and mature the adoption of project management (PM) is at 

large, complex community colleges in the United States.  Complexity for purposes of this 

study is defined as multi-campus, urban or suburban institutions.  Organizations 

including community colleges are under increased pressure for organizational 

performance improvement which drives “projectization” (Ibbs & Kwak, 2000a).   

Institutions are turning to project management practices “which enables organisations to 

integrate, plan, and control schedule-intensive and one-of-a-kind endeavours in order to 

improve overall organizational performance” (Pant & Baroudi, 2008, p. 124). 

The PM framework is reviewed with a focus on performance, capability, and 

maturity including the application of PM maturity models (PMMMs) to benchmark an 

institution’s PM process against a standard set of attributes of mature PM organizations.  

As discussed in Chapter 1, research thus far has not focused on PM maturity in the higher 

education context.  Only 26 of 895 (< 3%) peer-reviewed articles published since 1990 

were related to higher education institutions’ (HEIs) maturity, capability or performance.  

What studies exist of HEIs are primarily case studies at a few institutions and are not 

generalizable to colleges or universities as a group, constituting a gap in the literature that 

this study is positioned to address.   

This chapter begins with background information about the discipline of project 

management (PM), followed by a critical evaluation of published PM material on the PM 

framework, emerging areas within the discipline of project management, and PM 
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maturity models.  Several comprehensive literature reviews published during the 2000s 

are compared with regard to PM research topics, volumes, industries, and emerging areas 

of study.  The chapter is divided into five sections: PM background, overview of 

published PM literature reviews, emerging areas of PM research, project management 

maturity models (PMMMs) and PM maturity studies at higher education institutions. 

Background 

According to Garel’s (2013) literature review chronicling the history of PM 

models, the oldest reference to PM was in Gaddis’ (1959) article in the Harvard Business 

Review where a project manager is described as improving efficiency by integrating the 

work of different departments.  In the 1960s, PM was standardized through the work of 

professional organizations such as the U.S. Project Management Institute (PMI) whose 

members developed standard management tools.  In the 1980s, PMI (2013) 

institutionalized the PM model further by publishing the Project Management Body of 

Knowledge (PMBOK) in 1987; certifying project managers beginning in 1984 who had 

the requisite years’ experience and pass an exam; and adopting an ethics charter 

comparable to other chartered professions (Garel, 2013).  

The most recognized method leading to the improvement of efficiency and 

effectiveness of activities related to managing projects is the assessment of maturity 

levels in PM.  Institutions that receive the assessment results can identify gaps in 

different areas for potential improvement (Wendler, 2012).  PM maturity models have 

been researched extensively over the last 25 years, however only one model was found to 

be tailored for higher education (Bryde & Leighton, 2009). 
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Overview of Published PM Literature Reviews 

Over the last 15 years, numerous researchers have performed PM literature review 

studies to identify trends in PM research and publication as summaried in Table 2.1.  

Each review used different terminology, but the key themes of research could be grouped 

into five areas: (1) PM technical skills (such as tools, techniques, and processes); (2) PM 

governance (such as PM office, decision-making, risk management, and strategic 

planning); (3) PM behavioral skills (such as leadership, staffing, communications, 

culture, and partnerships); (4) PM knowledge management; and (5) PM performance, 

capability, and quality. 

 

Table 2.1

Topic Study Size Period Source Method Classification
PM general Kloppenborg and 

Opfer (2002)
3554 Papers 1960 - 1999 ABI-Inform, 

Compendex, Infotrac, 
Digital Dissertations

Literature Review, facilitated 
workshops

Industry; 
PMBOK Guide knowledge 
area and process

PM general Kwak and Anbari 
(2009)

537 Papers 1950 - 2007 18 General 
management journals

Literature review, mapping 
study (chronologically 
analyzing content and 
categorizing)

Allied disciplines in the 
management field

PM general Soderlund (2011) 305 Papers 1954 - 2007 30 General 
management journals

Literature review, mapping 
study (key words and 
concepts)

 7 schools of thought

PM general Pollack and Adler 
(2015)

94,472 
Papers

1962 - 2012 ISI Web of Science 
and Scopus

Scientometric frequency and 
burst analysis 

Author keywords and 
abstracts

PM culture Henrie and Sousa-
Poza (2005)

770 Papers, 
93 Books

1993 - 2003 IJPM and PMJ; 
Library of Congress 
book search

Literature review; Key word 
frequency analysis; Full 
Content Analysis for multiple 
use of word "culture"

Author key words

PM Control Rozenes, Vitner, & 
Spraggett (2006)

93 Papers 1988 - 2004 Unknown Content Analysis Based on research 
methodology  

PM knowledge 
mgmt. maturity 
model

Wang, Xiao, Li, and 
Li (2011)

26 Papers 1979 - 2010 Unknown Content Analysis APMBoK and PMBok 
Guides

PM maturity 
models

Wendler (2012) 237 Papers 1993 - 2010 Business Source 
Complete, Academic 
search Complete, 
ScienceDirect, 
SpringerLink, Emerald 
Mgmt., WISO, and 
conferences

Literature review, mapping 
study (topics, methods, and 
trends)

Based on research 
methodology (10 research 
questions)

PM Value 
creation 

Laursen and Svejvig 
(2015)

111 Papers 1981 - 2014 Business Source 
Complete, ABI/Inform 
Global, ScienceDigest; 
also full scan of IJPM 
and PMJ indexes

Literature review, content 
analysis, mapping study 
(topics, methods, and trends)

Author Abstracts - "Value 
creation" or "Benefits 
Management"; 

PM literature review studies
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Kloppenborg and Opfer (2002) used facilitated workshops to review the abstracts 

of 3554 research papers published in the ABI-Inform and other databases from 1960 to 

1999; research was categorized using the PMBOK (Project Management Institute, 2000) 

knowledge areas and process groups. They found that the number of PM research articles 

grew significantly during the last 10 years of the 49 years studied; 60% occurring in the 

1990s.  PM research was concentrated during the period in the government, construction, 

engineering, and information system industries (67% in total).  Kloppenborg and Opfer 

also showed early trends of a shift from PM technical skills to the emerging areas of risk 

management, quality, human resources, and communications.   

In an effort to view PM research trends from the business and management 

researchers’ perspective, two mapping studies to broader management categories were 

performed (Y. Kwak & Anbari, 2009; Söderlund, 2011).      

Kwak and Anbari (2009) analyzed content from 18 top journals in the 

management and business fields published from 1950 to 2007.  They categorized 537 

papers into one to three of the eight allied disciplines utilized by the management 

academy for a total coding occurences of  980.  Eighty percent of the PM research 

published in management journals occurred in the last three decades (1980s to 2000s), 

increasing each year.  In the 1980s and 1990s, “Strategy/ Portfolio Management” and 

“Operations Research/Decision Sciences”  were most researched, including areas such as 

governance and PM tools and technical skills.  In addition, by the 2000s, there was a 

significant increase  in top management journals of PM research focused on five other 

allied disciplines that they expect to continue.  “Operations Research/Decision Sciences,” 
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the technical skills (tools, techniques, processes), while still a significant portion of 

publications, began lessening in the 2000s.  The authors expected this area to remain 

strong due to growing interest in risk management. “Organizational Behavior/Human 

Resources Management,” the soft skills (organizational dynamics and structure, 

motivation, leadership, conflict management), is still a substantial portion of the research 

in the 2000s but is flattening. “Information Technology/ Information Systems,” the 

knowledge management skills, made up 10% of the growing base of PM articles in 1980s 

- 2000s. “Technology Applications/ Innovation,”  the new products and technology 

development skills, grew in the 2000s to 13% of the research to date.  “Performance 

Management/Earned Value Management,” the measuring of project success, grew in the 

2000s to almost 10%.  

Söderlund (2011) analyzed 305 journal articles from 30 top journals in the 

management and business fields published from 1954 to 2007.  He categorized the papers 

into seven theme areas called “schools of thought” (see Table 2.2 for details).  The author 

found significant growth in PM research beginning in the late 1980s; 70% of the total 

research was published after 1989.  The author did not make specific predictions on 

which of the seven schools of thought may be the growth areas for future PM research, 

but instead predicted more studies combining some subset of all seven areas.    

In each of the studies discussed above, PM literature was mapped to topical areas 

determined in advance of the study rather than allowing the findings to emerge directly 

from the research data.  In addition, each of the three prior studies pulled from a portion 

of the possible data sources, focusing either on sources specific to PM or sources from 
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management journals, increasing the risk that some PM research may inadvertently have 

been omitted.   

As a result, Pollack and Adler (2015) performed a quantitative, interpretist study 

they refer to as a “scientometric frequency and burst analysis” (p. 3) of “word frequency, 

rate of change and the co-occurrence of keywords and abstract terms” (p. 1).  From the 

Scopus and ISI Web of Science databases, the study identified 94,472 unique records 

related to PM from 1962 to 2012.  Their topical and industry trends were consistent with 

Kloppenborg and Opfer (2002) study.  Pollack and Adler found there was primarily an 

engineering focus from 1963 to 1995.  Research in other industries followed: 

construction (1977 to 2000), software development (1980 to 1998), and societies and 

institutions (1997 – 2005).  PM topics showed bursts in social impacts, environmental 

issues, and strategic planning  research during the 1990s which the authors believe might 

indicate a transition from hard, technical skills to a broader organizational emphasis.  

From the late 1990s to 2005, there were bursts in the terms of education, students, and 

curricula.  From 2006 to 2015, there was an organizational focus in the PM research with 

bursts in terms business and economics, knowledge management, innovation, and new 

product development  that the authors suggested was an increasing interest in the use of 

PM for managing change and innovation within organizations. 

In summary, all four of the studies indicated PM research exploded beginning in 

the 1990s and will continue to be a major area of future research.  While each of the 

studies differed  in the terminology used in their discussion of emerging PM research 

trends for the future, Table 2.2 shows trends in the terminology summarized and grouped  
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into four emerging research areas: risk management, knowledge management, 

leadership/human resource management/communications, and performance/quality, 

including PMMMs. 

Most of these emerging PM research areas are also the subject of specialized 

literature reviews of single topic areas that supports the increasing interest in these areas.  

Five specialized literature reviews are summarized below and also included in Table 2.2. 

In Project Management: A Cultural Literary Review, Henrie and Sousa-Poza 

(2005) reviewed 770 articles and 97 books.  They noted an increasing number of culture-

related research but totalled only 14% of the research for the 10 years ended 2003. 

In Project Control: Literature Review, Rozenes, Vitner, and Spraggett (2006) 

identified  93 papers for the 16 years ended 2004 that were related to project control and 

risk; however there was no concensus on principles and methodologies for successful 

application.   

In Knowledge Management Maturity Models: A Systemic Comparison,  Wang, 

Xiao, Li, and Li (2011) found 26 knowledge management maturity models, with all but 

three developed in the 2000s supporting the increasing research focus in this area. 

In The Maturity of Maturity Model Research: A Systematic Mapping Study,  

Wendler (2012) reviewed 237 papers covering 1993 to 2010 related to maturity models 

for benchmarking organization performance as well as specialized models to assess 

quality of knowledge management and leadership processes. 

In Taking Stock of Project Value Creation: A Structured Literature Review with 

Future Directions for Research and Practice, Laursen and Svejvig (2015) drew upon 
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research fields of benefit management, strategic management, and value management for 

a total of 111 papers during the period 1981 to 2014, with 82% produced in the 2000s 

supporting the increasing research focus in this area. 
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Table 2.2

Study Period Results:
% Post-

1989

Results:
Primary Industries

Results:
Emerging topics 

Risk Management

Results:
Emerging topics 

Knowledge Mgmt.

Results:
Emerging topics 

Leadership, HR, Commun.

Results:
Emerging topics 

Performance/Quality

Kloppenborg 
and Opfer 
(2002)

1960 - 
1999

60% 25% Gov't, 
21% Constr/Eng, 
21% Info. Sys.,
8% Education,

5% Manuf., 4% R&D,
4% Util. /Telecom

Project Risk Mgmt. 
(10% to date and growing)

Human Resources & 
Communications 
(12% to date and growing)

Quality 
(12% to date and growing)

Kwak and 
Anbari (2009)

1950 - 
2007

61% Unknown Research growth over 50 years: 
Operations Research/ Decision 
Sciences remains strong due in part 
to increasing risk mgmt. research 
(+23%)

Research growth over 50 years: 
Strategy/Portfolio Mgmt. (+30%), 
Information Systems (+11%)

Research growth over 50 years: 
Organizational Behavior/Human 
Resources (+13%)

Research growth over 50 years: 
Technol. Applic./ Innovations (+11%), 
Performance Mgmt./Earned Value 
Mgmt. (+7%), Quality mgmt. (+2%)

Soderlund 
(2011)

1954 - 
2007

70% Unknown (3) Contingency School (42 
organizational theory papers, 
including risk mgmt (e.g. 
uncertainty/complexity impacts to 
PM design and organizations));  
(7) Decision School (25 
psychology and organizational 
theory papers on politics and 
decision-making in projects).

Included within (4) Behavior 
School

(4) Behaviour School (64 
organizational theory papers on 
human behavior, culture, knowledge 
mgmt., and processes of organizing);  
(5) Governance School (19 papers on 
governance and contract problems, 
expanding more recently to strategic 
focus); 
(6) Relationship School (19 papers on 
inter-organizational relations and 
marketing); 

(1) Optimization School (73 
management science papers focused 
on PM technical skills, and 
tools/techniques for planning and 
control); 
(2) Factor School (64 papers dealing 
with PM critical success factors) 

Pollack and 
Adler (2015)

1962 - 
2012

90% Engineering (1963-1995); 
construction (1977-2000), 
software dev. (1984-1998), 

societies/instit. (1994–2006)

From 2006 to 2012, there are key 
word term frequency bursts in 
"Risk management".

From 2006 to 2012, there are key 
word term frequency bursts in 
"knowledge management".

Post-1990s, key word term frequency 
bursts in "social impacts" and 
"project managers".

Post-1990s, key word term frequency 
bursts in "environmental issues" and 
"strategic planning".  From 2006 to 
2012,  bursts in “Innovation” and 
“New product development” .

Henrie and 
Sousa-Poza 
(2005)

1993 - 
2003

100% Unknown For 10 years ending 2003, 
49% Risk Mgmt

For 10 years ending 2003, 
5% Information Mgmt (Knowledge 
Mgmt)

For 10 years ending 2003, 
14% Culture  (people, teamwork, 
communications, leadership, 
personnel mgmt, strategy, decision-
making)

For 10 years ending 2003, 
12% Performance Mgmt (success, 
quality)

Rozenes, 
Vitner, & 
Spraggett 
(2006)

1988 - 
2004

99% Unknown 93 Papers on Project Control and 
Risk Management

Wang, Xiao, Li, 
and Li (2011)

1979 - 
2010

96% Unknown This literature review focused on 
26 Knowledge Mgmt. Maturity 
Models. All but 3 were  in 2000s.

Wendler (2012) 1993 - 
2010

100% Software dev. and 
engineering(38%), Gov't/ 

Public Sector/ Educ. (7%), 16 
domains > 3 articles.  

Includes 10 Knowledge 
Management Maturity Models.

Includes 3 Leadership Maturity 
Models.

This literature review focused on PM 
Maturity Models (PMMM), 
benchmarking the quality of 
processes.

Laursen and 
Svejvig (2015)

1981 - 
2014

96% Unknown This literature review focused on 
Project Value creation, 82% of the 
research occurred in the 2000s.

Emerging topics in project management literature reviews
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Emerging Areas of PM Research 

 Over the last 50 years, most of the literature focused on PM technical skills such 

as tools, techniques, and processes.  Since 1990, there was a shift from PM technical 

skills to the emerging areas of risk management, knowledge management, human 

resources, communications, and quality.  In addition, there is a renewed interest in 

establishing a project management office (PMO) responsible for diffusing innovative 

practices, standardizing processes, and managing risk and knowledge transfer. 

Risk Management 

One of the top three reasons for project failure cited by 1450 Canadian public and 

private organizations, was inadequate risk management and poor project planning 

(Whittaker, 1999).   Project risk combines the concepts of  “the likelihood that some 

problematic event will occur [and] the impact of the event if it does occur” (Nicholas & 

Steyn, 2012, p. 352).  The purpose of risk management is to develop plans in case 

something goes wrong.  Risk planning improves the project's performance by reducing 

the project uncertainties (Cretu & Cretu, 2015; Mishra, Das, & Murray, 2016; Tripathi & 

Bahadur, 2015). Emerging PM research centers not only around risk management of 

project specific factors but also internally generated risk (IGR).  IGR arises within a PM 

team or the organization itself, from their management systems, culture and decisions 

(Barber, 2005; Jurisch, Rosenberg, & Krcmar, 2016).  IGR includes such things as too 

few PM resources, overly bureaucratic organization, and lack of senior leader support.  

Barber (2005) concluded in his research that the PMBOK risk management approaches 

are inadequate to deal with IGR.  In addition, he found some limited evidence indicating 
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an inverse relationship between IGR and PM maturity: lower level of IGR was present in 

organizations with higher PM maturity that supports the IGR characteristics typically 

included in less mature PM processes. 

Knowledge Management 

“In a project organization, a knowledge management process would help ensure 

that in every project people learn something, and that whatever they learn will be 

available to others who could use it” (Nicholas & Steyn, 2012, p. 562).  In other words, it 

is the formal process to capture in a database key learnings from a project (significant 

events, successes, failures, and actions that led to them) and transfer knowledge by 

incorporating learnings into PM methodology, checklists, training, and availability of 

online databases.  Emerging PM research focuses on how to promulgate access to  

knowledge and skills held by project managers that is built over time.  By establishing a 

social support system including peer advising, project managers can quickly start project 

planning, leveraging on discussions with those who worked on similar projects (Smith, 

2010; Walker & Christenson, 2005). 

Leadership/Human Resource Management/Communications 

PM involves accomplishing results through the work of others.   PMI training 

traditionally has been focused on PM technical skills (Henrie & Sousa-Poza, 2005).  

Even when the training touches on topics such as communications and leadership, it is 

about organization structures, methods, and planning tools rather than the softer team 

management skill set (Pant & Baroudi, 2008).  Emerging PM research centers around the 

social aspect such as leadership, organizational values, human resource management, 
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communication, collaboration, and cooperation, which are culturally specific to the 

organization (Amin & Kamal, 2016; Ayub, Hassan, Akhtar, & Laghari, 2015; Ciutiene, 

Venckuviene, & Dadurkiene, 2016; Earnhardt, Richardson, & Marion, 2015; Henrie & 

Sousa-Poza, 2005).  To achieve project success on complex projects, Khattak, Mustafa, 

and Shah (2016) found leadership, management skill and good communication 

competencies were critical for project managers.  The PMBOK guide 5th edition (Project 

Management Institute, 2013) was updated to add leadership content in the appendix and 

stakeholder management as the 10th knowledge area in recognition of the emerging 

interests in this area. 

Project-based organizations are considered to have the most mature PM 

leadership processes.  Senior leaders at those organizations create institutional context 

and culture driven toward the performance of projects.  Senior leadership support enables 

PM to thrive at the institution by purposefully aligning portfolios of projects to 

institutional strategies as well as connecting project issues to other organizational and 

institutional needs (Morris & Geraldi, 2011).   

Project Management Office 

As a PM governance structure, Project Management Offices (PMOs) became 

popular in the 1990s; PMOs were established to promote standard project management 

practices across the institution through training, project prioritization, risk and knowledge 

management (Nicholas & Steyn, 2012).  Higher outcomes and project efficiencies have 

been gained through formalized PMO offices (Aubry, 2015; Aubry & Brunet, 2016); Dai 

and Wells (2004); (Joong-Hoon, Sung-Hun, & Dae-Cheol, 2015).  Dai and Wells 
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surveyed 286 project managers nationally, and found positive correlation with improved 

project performance for institutions having a PMO office.  The areas most impactful were 

PM standards and methods, historical PM archives, training, consulting, and mentoring.   

Aubry and Brunet (2016)  surveyed 114 entities in 42 departments in one government 

where decentralized department PMO were needed due to the specialized type of 

department projects.  The authors found that PM Offices may need to be specialized into 

four categories: engineering and construction, information systems and technology, 

business processes, and new product/service development.  Alternatively, Mann and 

Holmes (2016) saw improved project success at one institution with an enterprise PMO 

to diffuse innovative practices and maintain consistency, yet have department specific 

implementation standards to increase flexibility. 

The maturing of PM processes typically evolve in stages beginning with hiring 

staff having PM competencies who manage projects using PM systems and tools 

(Nicholas & Steyn, 2012).  As the number and complexity of projects increase, many 

institutions establish a PM governance structure such as a PMO departmentally or at the 

institutional level.  At the highest maturity level, project-based organization, the PMO 

role and responsibilities further expand, empowered by senior leaders to diffuse 

innovative PM practices, and organize and measure the implementation of the 

institution’s strategic agenda. 

Performance/Quality 

Historically,  PM performance was judged on the single dimension of  individual 

projects meeting time, cost, and quality (Nicholas & Steyn, 2012).  Total Quality 
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Management (TQM) influenced perceptions of PM quality.  TQM is a management 

strategy that focuses on quality in all organizational processes with a focus on continuous 

process improvement, benchmarking results, and expanding the quality definition to 

meeting stakeholder and customer requirements (Bryde, 2003).  TQM strategy was first 

developed and adopted in Japan beginning in 1951.  The United States embraced the 

concept, adopted as The Malcolm Baldrige National Quality Improvement Act of 1987 

(National Institute of Standards and Technology, 2013).  In 1989, Europe adopted the 

concept and established the European Foundation for Quality Management (EFQM) 

award (2006).   

Over the last 25 years, numerous studies have examined factors for project 

success with no consensus (Jugdev & Muller, 2005).  Success can be measured as 

meeting tangible financial or other goals, but also involves individual’s perceptions and 

can change over the life of the project.  The dimension of quality emerged in several 

studies of project performance in the 2000s (Bryde, 2003; Bryde & Leighton, 2009; Ibbs 

& Kwak, 2000b).   

Project Management Maturity Model 

The PM maturity model (PMMM) was introduced as a way for organizations to 

compare or benchmark their PM process against a standard set of attributes, identifying 

areas for continuous improvement toward an optimal level of maturity (Wendler, 2012).  

“A maturity model is a structured collection of elements that describes the characteristics 

of effective processes at different stages of development.  It also suggests points of 
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demarcation between stages and methods of transitioning from one stage to another” 

(Pullen, 2007, p. 9). 

History 

The concept of PM maturity was developed in the 1990s with the capability 

maturity model, CMM (Paulk et al., 1993), and its successor, capability maturity model 

integration (CMMI) proposed by the Software Engineering Institute (SEI) (2006). The 

concept “maturity model” has its origin in the field of quality management, with a focus 

primarily on process maturity, including statistical process control and continuous 

process improvement (Albrecht & Spang, 2014; Cooke-Davies & Arzymanow, 2003; 

Demir & Kocabaş, 2010; Mullaly, 2014; Pasian, 2014; Pasian, Sankaran, & Boydell, 

2012). 

CMMI describes PM maturity as an evolutionary 5-step progression from low to 

high maturity (Paulk et al., 1993; Software Engineering Institute, 2006).  Level 1 is 

defined as an “adhoc” process, often resulting in delays, cost overruns or project failure 

with success only possible by heroic efforts of the project staff.  To progress to Level 2 

(Managed), the institution hires project management staff and adopts policies requiring 

project managers to plan and track activities leveraging on experience gained on similar 

projects, though processes can differ by project.  Level 3 (Defined) process maturity 

involves deploying institution-wide defined PM processes, management organization 

(central or decentralized PMO), and staff training/competency.  At Levels 2 and 3, 

project success is judged based on attaining project outcome goals.  Level 4 

(Quantitatively Managed) organizations produce consistent predictable project success as 
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the institution implements PM process metrics on how well the institution is performing 

their PM processes.  Level 5 (Optimizing) institutions have a culture where its strategic 

priorities and innovation are accomplished through portfolios of projects.  The entire 

organization is focused on continuous improvement based on the needs of the 

organization in the context of its business environment. 

Later, several different models of assessing maturity in PM were proposed that 

were process and organization oriented (Carcary, 2011; Cooke-Davies & Arzymanow, 

2003; J. K. Crawford, 2006; Grant & Pennypacker, 2006; Hillson, 2003; Ibbs & Kwak, 

2000a; Jia et al., 2011; Jugdev & Thomas, 2002; Y. Kwak & Ibbs, 2002; Lianying, Jing, 

& Xinxing, 2012; Yazici, 2009). The most significant of these were developed by 

organizations such as the Project Management Institute (2008) (OPM3) and the Office of 

Government Commerce (2006) (P3M3), and by well-known authors such as Kerzner 

(2001) (Kerzner’s project management maturity model) and Hillson (2003) (ProMMM).  

Bryde (2003) developed a PMMM leveraging on the EFQM business excellence 

model that added quality dimensions which the author called project management 

performance assessment (PMPA) model. The model measured PM performance against 

six criteria: “project management leadership; project management staff; project 

management policy and strategy; project management partnerships and resources; project 

life cycle management processes; and project management key performance indicators” 

(p. 229).  This PMPA model was also empirically validated, showing higher levels of 

project performance maturity equated to project success (Mir & Pinnington, 2014).    
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Factors Commonly Associated with PMMM  

Maturity models often have two dimensions:  maturity and perspective.  As with 

the CMM, the majority of PMMMs consist of five distinct levels of maturity.  Level one 

is the initial level, or “level zero,” which is unawareness (Demir & Kocabaş, 2010), i.e. 

where no established PM practices exist.  It extends to level five which can be seen as an 

“optimized” level, where the organization is considered to be matured and focused on 

continuous learning and improvement (Demir & Kocabaş, 2010; Pretorius, Steyn, & 

Jordaan, 2012).  However, five levels are not the only way to present different stages of 

maturity.  For example, Hillson (2003) describes a PMMM including four maturity 

levels: naïve, novice, normalized and natural. Many PMMMs are similar in their 

structures when considering the number of maturity levels, with the highest level 

emphasizing continuous improvements (CI).  See Appendix A for examples of 

differences among the various PMMMs. 

The second dimension, perspectives used, varies among the models.  Several 

PMMM use the PMBOK 4th edition (2000) knowledge areas (integration, scope, time, 

cost, quality, human  resources, communications, risk, procurement) as their perspectives  

(Grant & Pennypacker, 2006; Hillson, 2003; Ibbs & Kwak, 2000a).   

Other PMMMs add additional elements of PM maturity such as the PM culture 

and governance (e.g. through a PM office) (J. K. Crawford, 2006; Hillson, 2003; Kerzner, 

2001); the support of the organization’s leadership (Kerzner, 2001; Y. Kwak & Ibbs, 

2000); and the PM employee training and development (J. K. Crawford, 2006; Y. Kwak 

& Ibbs, 2000).  Other models included the use of  PM technology tools (Kerzner, 2001); 
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the standardization of  PM terminology (Grant & Pennypacker, 2006; Kerzner, 2001); the 

staff competencies and demonstrated application of processes (Andersen & Jessen, 2003; 

Hillson, 2003; Jerbrant, 2014); and the elements of quality, partnerships, and life-cycle 

management from the TQM movement (Bryde, 2003). 

Albrecht and Spang (2016) performed qualitative content analysis of 15 PMMM 

and found that PM maturity is defined differently but has several areas of commonality 

including process management (all models), continuous improvement (12 of 15), staff 

training/development (12), risk management (12), knowledge management (11), 

communication (11), human resource management (9), and top management support (8). 

Based on a review of PMMM literature, Görög (2016) found institutional PM 

maturity was primarily determined by PM systems and tools; staffing competence and 

professionalism; and PM governance structure setting priorities, aligning to strategies, 

and promoting accountability. 

At the lowest maturity levels, an organization is focused on managing individual 

projects.  The more mature project-based organizations (levels 4 and 5) translate their 

strategies to portfolios of projects.  Nicholas and Steyn (2012) outlined four 

characteristics of project-based organizations: 

• Strategic management: focus the organization, 

• Portfolio management: choose the right project, 

• Gating methodology: nurture or get rid of projects, and 

• Project management: do the projects right. 

  



 

33 
 

Empirical Research on PMMM 

Empirical research consists of surveys and case studies.  Major survey-based 

studies were performed in different organizational contexts (Andersen & Jessen, 2003; 

Bryde, 2003; Bryde & Leighton, 2009; Cooke-Davies & Arzymanow, 2003; Grant & 

Pennypacker, 2006; Hartono, Wijaya, & Arini, 2014; Hillson, 2003; Ibbs & Kwak, 

2000a; Mullaly, 2006, 2014; Pennypacker & Grant, 2003; Pretorius et al., 2012).  Case 

Studies also provide anecdotal evidence (Albrecht & Spang, 2014; Brookes, Butler, Dey, 

& Clark, 2014; Herbsleb, Zubrow, Goldenson, Hayes, & Paulk, 1997; Jerbrant, 2014; 

Killen & Hunt, 2013). 

Findings from these studies indicate most organizations’ managers perceived the 

organization as being between maturity levels two and three (Brookes et al., 2014; Grant 

& Pennypacker, 2006; Hartono et al., 2014; Herbsleb et al., 1997; Hillson, 2003; 

Pretorius et al., 2012), with one having two of three organizations scoring slightly higher 

at 3.2 and  3.8 (Albrecht & Spang, 2014), and the average for the Ibbs and Kwak (2000a) 

study only slightly higher at 3.26.  Cooke-Davies and Arzymanow (2003) found several 

organizations who reached five in at least one PM domain, but only two interviews per 

organization were conducted, limiting observations to perceptions of few individuals.  

Research is inconsistent on whether there are marked differences in levels of 

maturity in different industries.  Grant and Pennypacker (2006) determined maturity 

levels were similar in their survey of senior practitioners representing 126 different 

organizations in four industries.  Cooke-Davies and Arzymanow (2003) found that the 

engineering-based industries were more mature than industries adopting PM practices 
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later, such as the financial services and the pharmaceutical industry.  Ibbs and Kwak 

(2000a) found similar results in their study, in which the engineering and construction 

industry had the highest score and the information systems industry had the lowest. 

Benefits of Higher Level of PM Maturity  

 Lappe and Spang (2014)  identified numerous benefits that accrue to 

organizations with higher levels of PM maturity.  A review of the empirical research 

studies cited above indicate six of Lappe and Spang’s benefits were prevalent in other 

research: complete projects successfully   (Ibbs & Kwak, 2000a; Kalinowski, 2016), 

classical success factors (time, cost, quality)  (Herbsleb et al., 1997; Ibbs & Kwak, 

2000a), customer satisfaction  (Bryde, 2003; J. K. Crawford, 2006; Herbsleb et al., 1997; 

Ibbs & Kwak, 2000a), minimization of project risk (Grant & Pennypacker, 2006; Ibbs & 

Kwak, 2000a; Kerzner, 2001), increased return on investment or ROI (J. K. Crawford, 

2006; Ibbs & Kwak, 2000a; Pollack & Adler, 2016), and reduced resistance to change 

(Bryde, 2003; Kerzner, 2001). 

Several researchers propose that there is an optimal level of maturity depending 

on other institution-specific factors.  Albrecht and Spang (2014) argued that efficiency 

reasons may drive a company-specific optimal level based on complexity.  Others found 

higher maturity levels produce diminishing returns (Albrecht & Spang, 2014; Ibbs & 

Kwak, 2000b; Killen & Hunt, 2013).  Ibbs and Kwak (2000b) found a non-linear 

relationship, especially at higher maturity levels between ROI and performance.   

Each organization needs to determine the minimum level of maturity at which the 

desired value, be it measured by ROI in terms of dollars or improvements in 
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customer satisfaction, is achieved and then determine value associated with 

achieving the next level.  (J. K. Crawford, 2006, p. 57) 

Project managers need to balance the level of controls and process with too much time to 

complete the project, as well as balance procedures and process with flexibility in PM 

decision-making (Kerzner, 2001, p. 164). 

 Project success is multifaceted as is the associated project management and 

governance structure (Görög, 2016).  In a 30-year longitudinal case study of application 

of PMMM in one construction company, Y. H. Kwak, Sadatsafavi, Walewski, and 

Williams (2015) found that an institution may need to use more than one PMMM tool 

adapting over time and/or multiple tools used at same time (e.g. specialized process and 

human resources PMMMs). 

PMMM Maturity: PM Standardization  

Researchers are also divided on how important a factor PM standardization 

should be on determining levels of PM maturity.    

One case study of seven organizations asked about the need for standards and all 

seven organizations wanted formal PM processes (Brookes et al., 2014).  Researchers in 

favor of standardizing PM processes have argued PM standardization supports traditional 

time, cost, and quality benefits (Herbsleb et al., 1997; Ibbs & Kwak, 2000a; Lappe & 

Spang, 2014).  Having a projects culture with life cycle PM models and processes helped 

organizations develop common terminology and promoted open communications with 

stakeholders.  Formal systems and common terminology were perceived to produce better 

project performance, especially if standard procedures are focused on “why and what” 
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and left some flexibility on “how” (Bryde, 2003). PM can be standard yet tailored to the 

institution and adjusted as needed (Killen & Hunt, 2013). 

Other researchers argue that PM standardization can inhibit project and 

organizational success: leads to dissatisfaction of personnel (L. Crawford, Hobbs, & 

Turner, 2005) and constrains innovation (Bryde, 2003; Teller, Unger, Kock, & 

Gemünden, 2012).  Processes need to be balanced with flexibility: “The ability to make 

‘go/kill’ decisions that can stop projects and reallocate resources allows organizations to 

be agile” (Killen & Hunt, 2013, p. 135).  A process without competent people is no use.  

Many PMMMs emphasize formal processes and procedures to achieve higher maturity 

levels; focus on knowledge that can be explicitly documented.  These models can ignore 

tacit knowledge such as leadership, communication, teamwork, and the knowledge and 

skills held by project managers and team members (Nicholas & Steyn, 2012).  Other 

PMMMs emphasize a balance between project-based organizing “structuring 

administration” and “managing uncertainties”: emphasizing the importance of “active 

individual actions and situated management actions” (Jerbrant, 2014, p. 33).  If 

standardization is balanced with flexibility, PM standardization contributes to efficiency 

(Albrecht & Spang, 2014; Milosevic & Patanakul, 2005). 

Critiques of  PMMM in Practice 

Several studies found the PMMM might not accurately reflect an organization’s 

PM maturity as only one individual was deciding the rating for an organization (Grant & 

Pennypacker, 2006; Tarhan, Turetken, & Reijers, 2016); numerous people all scoring 

individually but inconsistently (Brookes et al., 2014);  or survey bias increasing score 
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when self-critique (Ibbs & Kwak, 2000a).  Some argue the self-assessments are more 

subjective than objective (Maier, Moultrie, & Clarkson, 2012).  Surveys can also have 

non-response bias impacting results (e.g. non-response might be less mature than 

respondents) (Grant & Pennypacker, 2006).  Some processes are not necessarily 

quantifiable and controllable (Maier et al., 2012).  Finally, different types of projects 

within an organization may cause differing level of PM maturity within the same 

organization (Albrecht & Spang, 2016; Andersen & Jessen, 2003; Mullaly, 2014). 

Despite these shortcomings, PMMM have contributed significantly to the 

management and specifically PM field of study over the last 25 years (Lappe & Spang, 

2014).  They have raised awareness on PM competencies and offer a template for 

assessing organizational PM process maturity against certain successful practices (Jugdev 

& Thomas, 2002).  The premise of maturity models is that successful organizational 

change can be  initiated or achieved by an assessment of processes. 

PM Maturity of Higher Education Institutions 

Research thus far has not focused on PM maturity in the higher education context.  

The analysis in Chapter 1 revealed that only 26 of 895 (< 3%) peer-reviewed articles 

published since 1990 were related to higher education institutional maturity, capability or 

performance.  While many of the studies referenced higher education, college, or 

university in the key words or abstracts, four were actually related to non-higher 

education entities and 15 were outside the focus of this study – project management 

process maturity.  The other higher education areas of study included academic research 

(Anzai, Kusama, Kodama, & Sengoku, 2012; Moore & Shangraw, 2011; Philbin, 2011; 
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Studman, 2003); classroom curriculum(Antonucci, Corbitt, Stewart, & Harris, 2004; 

Colsa, Ortiz-Marcos, Cobo-Benita, & Moreno-Romero, 2015; González-Marcos, Alba-

Elías, Navaridas-Nalda, & Ordieres-Meré, 2016; González-Marcos, Alba-Elías, & 

Ordieres-Meré, 2016; Hastings, Havard, Hyland, & Podsiad, 2016; Jaime et al., 2016; 

Jameson, Davies, & de Freitas, 2006; Lebcir, Wells, & Bond, 2008; Zwikael, Shtub, & 

Chih, 2015); academic library performance (Iannuzzi, 1992); and an organizational 

maturity model for institutional research (Taylor, Hanlon, & Yorke, 2013).   

 Seven of the 26 studies were relevant higher education maturity studies (see Table 

2.3).  Five of the studies are mentioned elsewhere in this chapter:  the human side of PM 

(Pasian, 2014; Pasian et al., 2012); literature review of PMMM (Demir & Kocabaş, 

2010); PM meta-analysis (Y. Kwak & Anbari, 2009); and the HEI PMMM case study 

discussed below that is being expanded in the proposed study of U.S. community 

colleges (Bryde & Leighton, 2009).  

 Wierschem and Johnston (2005) studied the role of PM in 101 U.S. university 

information technology operations’ departments; institutions had low levels of overall 

PM maturity, particularly in the areas of leadership and project support structures, and to 

have a maturity profile similar to business sectors that are late adopters of PM.  

 A recent case study at Drexel University sought to answer the questions on why 

PM is “not as prevalent in higher education, how higher education institutions can benefit 

from having formal project management methodology … and what leadership traits 

would be needed for management to successfully implement a sustainable and effective 

PMO” (Austin et al., 2013, p. 82).  The authors performed interviews of six senior 
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administrators at  Drexel University supplemented with a survey of 31 Pennsylvania 

Higher Education Institutions where they confirmed a lack of formal PM outside of 

Information Technology (IT) departments in higher education.  Further, Drexel’s senior 

leadership believed that formal PM techniques would benefit higher education  by 

“allowing for improved resource allocation, establish greater controls over project 

execution and outcomes, and drive greater discipline around all aspects of project 

management and decision making” (p. 87).   

 

HEI PM Maturity Model 

Only one project management maturity model has been created specifically for 

higher education (Bryde & Leighton, 2009).  In what the researchers referred to as a 

benchmark case study, a survey of 110 employees involved in projects at one British 

Table 2.3

Citation Title Category Methods

Bryde, D., & Leighton, D. 
(2009). 

Improving HEI productivity and 
performance through project management 
implications from a benchmarking case 
study

HEI PMMM Quantitative Case Study

Austin, C., Browne, W., 
Haas, B., Kenyatta, E., & 
Zulueta, S. (2013).

Application of project management in higher 
education

PM in HEI Qualitative Case Study

Wierschem, D., & Johnston, 
C. (2005).

The role of project management in 
university computing resource departments

PM in HEI 
(IT Dept)

Quantitative Survey 
(101 US University IT Dept)

Kwak, Y., & Anbari, F. (2009). Analyzing project management research: 
Perspectives from top management journals

PM Meta-
Analysis 

Meta-Analysis

Demir, C., & Kocabaş, İ. 
(2010). 

Project Management Maturity Model 
(PMMM) in educational organizations

PMMM Literature 
Review

Literature Review

Pasian, B. (2014). Extending the concept and modularization of 
project management maturity with 
adaptable, human and customer factors

PMMM with 
Human Factors

Case Study 
(2 Canadian Colleges)

Pasian, B., Sankaran, S., & 
Boydell, S. (2012). 

Project management maturity: a critical 
analysis of existing and emergent factors

PMMM with 
Human Factors

Same as 2014 Study

Relevant Higher Education Maturity Studies (7 of 26 Studies)
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university was performed for the purpose of assessing the level of maturity in project 

execution capabilities.  The authors developed a new higher education institution project 

management maturity model (HEI PMMM) with 14 questions and 70 items covering 

seven domains that was based on consolidating and mapping 138 questions from maturity 

models utilized in other industry studies.  PM maturity scores in total and individual 

scores for specific areas of PM practices were calculated by the authors and compared to 

seminal PMMM studies in other industries (Cooke-Davies & Arzymanow, 2003; Grant & 

Pennypacker, 2006; Ibbs & Kwak, 2000a; Pennypacker & Grant, 2003).  In general, the 

study showed the university displayed immature PM characteristics such as a significant 

lack of leadership support and an absence of a project management office (Bryde & 

Leighton, 2009).  

Summary 

Over the last 50 years, most of the literature focused on PM technical skills such 

as tools, techniques, and processes.  Since 1990, there was a shift from PM technical 

skills to the emerging areas of risk management, knowledge management, human 

resources, communications, and quality.  In addition, there has been a resurgence of 

interest in the establishment of a project management office.  The goal for this literature 

review was to provide a critical evaluation of published PM material on the PM 

framework with a focus on performance, capability, and maturity.  Specifically, the focus 

was on the application of  PM maturity models (PMMMs) to benchmark an institution’s 

PM process against a standard set of attributes of mature PM organizations.  Research 

thus far has not focused on PM maturity in the higher education context.  The analysis in 
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Chapter 1 revealed that only 26 of 895 (< 3%) peer-reviewed articles published since 

1990 were related to higher education institutional maturity, capability or performance. 

What studies exist of higher education are anecdotal case studies at a few institutions or 

limited to (a) department use (information technology) or (b) focused on one aspect such 

as human factors.  This constitutes a gap in the literature which this study is situated to 

address. 
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Chapter 3: Methodology 

This chapter describes the quantitative survey approach used to examine how 

widespread and mature the adoption of project management (PM) is at large, complex 

community college systems in the United States.  Complexity for purposes of this study 

is defined as multi-campus urban or suburban institutions.  The study’s purpose, research 

questions, and research design are included in more detail.  This chapter begins with the 

purpose of the study, research questions, and the analytical paradigm guiding this study.  

The research design for the study is discussed in detail covering population of interest; 

sample frame and participant selection; theoretical framework; data collection instrument, 

variables, unit of analysis, and administration methods; validity and reliability; and data 

analysis process.  The chapter ends with ethical considerations and scope delimitations. 

Purpose of the Study 

The purpose of this survey study is to compare PM process maturity at large, 

complex community colleges to other industries.  PM is generally defined as “the ‘new’ 

form of general management which enables organisations to integrate, plan, and control 

schedule-intensive and one-of-a-kind endeavours in order to improve overall 

organizational performance” (Pant & Baroudi, 2008, p. 124).  Hammer (2007) described 

maturity as ensuring that business processes “are capable of delivering higher 

performance over time” (p.113), which is realized by developing characteristics linked to 

both the individual process and the entire organization.   

PM process maturity was framed within seven general factors or domains 

identified in the Bryde and Leighton (2009) higher education institution project 
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management maturity model (HEI PMMM).  These seven domains are culture of project 

management within organization; project management-driven organizational leadership; 

project management capability/staffing; project management structure, methods, and 

systems; existence of/facilities offered by a project management office; project 

partnerships; and project management performance measures.  This study also tests key 

variables predictive of higher PM process maturity including risk management, 

knowledge management, and leadership structures such as a Project Management Office 

(Barber, 2005; Dai & Wells, 2004; Smith, 2010). 

Description of the Problem 

Research thus far has not focused on PM maturity in the higher education context.  

The analysis discussed in Chapter 1 revealed that only 26 of 895 (< 3%) peer-reviewed 

articles published since 1990 were related to higher education institutional maturity, 

capability or performance.  What studies exist of higher education are primarily anecdotal 

case studies at a few institutions.  This study is positioned to address this gap in the 

literature. 

Significance of the Study 

This study adds to the knowledge by benchmarking the project management 

maturity of large, complex U.S. community colleges as a group with other industries.  

Researchers in the field of management will be interested in this empirical study that 

examines whether generalizations can be made on U.S. community colleges’ level of 

maturity in adoption of project management methodologies; a first such empirical study 

on PM process maturity in higher education.   
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Research Questions 

The research question (RQ) and hypotheses (H) were informed by a review of the 

literature on the project management framework, and specifically the application of 

project management maturity models (PMMMs) to compare an institution’s project 

management process against a standard set of attributes of mature project management 

organizations.   

RQ: What is the maturity of the project management process at large (> 19,999 

fall term student headcount), multi-campus, urban/suburban community college systems 

in the U.S. as compared with private sector industries?  

Hypotheses (H): 

H1. Compared with private sector industry, project management maturity 

is less established in large U.S. community college systems. 

H2. Project management maturity will exhibit a statistically significant 

relationship with the existence of a project management office. 

H3. The application of formal processes for managing the 

knowledge/learning derived from projects exists and is significantly 

related to areas in which greater project management maturity is 

demonstrated. 

H4. Project management maturity will exhibit a statistically significant 

relationship with the management of risk.  
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Analytical Paradigm 

A paradigm is the basic set of beliefs that guide action (Creswell, 2014).  The 

postpositivist paradigm guided the research design, data collection, and analysis in this 

study whereby knowledge is conjectural and evidence is imperfect (Phillips & Burbules, 

2000).  Postpositivist research often describes a situation or causal relationship of certain 

narrowly focused areas of interest, with any conclusions subject to reconsideration from 

other contexts.  Use of the postpositivist methodology for this study enables seeking an 

objective answer to narrow questions of interest, building upon similar research of others.   

Research Design 

A non-experimental quantitative design was selected for this study with the intent 

of generalizing from sample to population.  The methodology selected was an online 

survey using pre-determined, instrument-based questions previously tested by Leighton 

(2006) at one British university; the author’s survey was developed specifically for higher 

education institutions using similar surveys in other industries.  This methodology is 

considered optimal to test a theory that project management is less mature in higher 

education, as the “problem calls for understanding the best predictors of outcomes” 

(Creswell, 2014, p. 156) such as PM success. Correlational statistics were used to 

describe the degree of association between two or more variables and maturity scores 

were compared with other industries.   

Population of Interest 

The population of interest is homogenous higher education institutions selected 

using data reported by the U.S. Department of Education’s  Integrated Postsecondary 
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Education Data System (IPEDS)  for academic year 2013-14 of institutions that have the 

following characteristics.  U.S.  community colleges were selected, as they are public 

institutions having a common mission of open access at a lower cost than universities.  

Multi-campus, urban/suburban institutions with greater than 19,999 fall term student 

headcount were selected where coordination of organizational change across a large 

geographic area is expected to be more complex, therefore more likely to benefit from 

mature project management processes.  The IPED’s database codes meeting these criteria 

are: (a) Carnegie Classification 2010:Basic codes of “Associate’s—Public Suburban-

serving Multicampus,” “Associate’s—Public Urban-serving Multicampus,” and 

“Associate’s—Public 4-year Primarily Associate’s;” and (b) institution size category of 

“5” defined as total students enrolled in fall term for credit of  > 19,999.  For any 

regionally based individually accredited institutions selected that were part of a multi-

college district, all colleges in the district were included if the total district enrollment is 

greater than 19,999.  Eight large community college systems now offer a limited number 

of bachelor’s degrees, thus are coded in IPEDs as 4-year colleges which is why the code 

of “Associate’s Public 4-year Primarily Associate’s” was utilized.  One community 

college was added that utilized a different IPEDS field called Institution Type to reflect 

“Degree-granting, not primarily baccalaureate or above”.  Using these criteria, the 

number of IPEDS institutions in the population of interest is 88.   

IPEDS data is collected based on how college districts are accredited; however, 

for purposes of this study, the actual population of interest was determined at the regional 

district level that provided site permission to be included in the study.  Large community 
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colleges districts or systems may be accredited at the state level with sub-groups of 

regional districts such as in California.  Some city districts combine universities and 

community colleges in which case the site permission was gained at the individual 

community college level.  Other regional districts may be accredited in one of two ways: 

at the district level or at the individual colleges within the district level.  Forty (40) of the 

88 IPEDS institutions selected for study are individually accredited colleges within seven 

(7) regionally based community college districts.  Thus, the population of interest is 

comprised of 55 districts/colleges that meet the large, urban/suburban multicampus 

criteria as shown in Table 3.1.  Forty-four (44) of the districts participated in the study 

constituting an 80% response rate as discussed in Chapter 4.   

 

Sample Frame and Participant Selection 

The sampling methodology chosen was Saturation Sampling, collecting data from 

every institution in the population of interest.  This method eliminates coverage error as 

all institutions are invited to participate in the online survey; however, non-response error 

Table 3.1  

U.S. Community College Population of Interest

Institution Accreditation Type
# Accred. 
Colleges

# Districts/ 
Colleges Respondents

Districts with individually accredited colleges 40 7 5

Indiv. Accred. Colleges within Univ./CC city system 6 6 4

Institutions > 19,999 Students within State System 14 14 12

Accredited at Regional District Level 28 28 23

Grand Total 88 55 44
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still must be considered and managed to increase participants (Sue & Ritter, 2012).  The 

cross-sectional survey collected data at one point in time. 

As the study was interested in self-assessment of those in the practice of PM at 

the population institutions, the sampling process must go beyond selecting the 

homogenous community colleges to sampling specific individuals working at those 

institutions having the necessary skills, knowledge, and experience to self-report their 

personal assessment of PM maturity at their institution (Fowler, 2014).  Therefore, the 

sample frame included project manager employees (PME) at those institutions.  “[A] 

perfect sample frame […] gives every member of the population that the researcher wants 

to study a known chance of selection” (p. 151).  The sample frame for this study included 

100% of institutions in the population of interest (large, urban, U.S. community colleges).  

Multiple individuals from the same organization were allowed to respond to the survey, 

thus obtaining a broader perspective of individuals who may be working in different 

departments.  The multiple responses per institution were averaged to determine an 

overall assessment of the institution’s PM maturity.  

Initial contact to the selected institutions was sending a Site Permission email to 

the President/Chancellor or other executive (Senior Leader) of the population of interest 

announcing the study and requesting return email with the approval of the site 

participating in the study.  If staff email addresses were unavailable on the institution’s 

website, a Department Employee Recruitment email was sent to the Information 

Technology, Facilities, and Strategic Planning departments where project management 

typically resides.  PMEs submitted contact information to volunteer for the study and by 
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use of a snowball sampling, often shared with other department project managers. The 

project manager title is common in Information Technology and Facility Construction 

departments; employees managing strategic initiative change projects outside those 

departments often have different titles and can be difficult to locate.  I performed an 

iterative process by phone and email with senior leadership in strategic planning, 

academic/provost, finance/administration, and institutional research departments to 

identify PME outside IT and Facilities. 

Theoretical Framework 

The theoretical framework of maturity was discussed at length in Chapter 1.  

Mature project management processes have historically been measured using survey 

instruments called project management maturity models (PMMMs) in various industries 

as discussed in Chapter 2.  PMMMs benchmark an institution’s project management 

process against a standard set of attributes of mature project management organizations.   

PMMMs have contributed significantly to the management and specifically 

project management field of study over the last 25 years (Lappe & Spang, 2014).  These 

models have raised awareness on PM competencies and offer an initial template for 

assessing organizational PM process maturity against certain successful practices (Jugdev 

& Thomas, 2002).  The premise of maturity models is that successful organizational 

change can be initiated and achieved by an assessment of processes.  Appendix A 

summarizes the differing stages of maturity from eight seminal PMMM survey 

instruments (Andersen & Jessen, 2003; Bryde, 2003; Cooke-Davies & Arzymanow, 
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2003; Grant & Pennypacker, 2006; Hillson, 2003; Ibbs & Kwak, 2000a; Kerzner, 2001; 

Software Engineering Institute, 2006).    

Data collection instrument, variables, unit of analysis, and administration methods 

Use of existing instrument.  Permission was obtained to employ the Leighton 

(2006) HEI project management maturity model staff (service) survey instrument to 

benchmark community colleges’ project management processes and program maturity 

with other industries. The results of this unpublished master’s thesis study were later 

published (Bryde & Leighton, 2009).  Project management maturity models (PMMMs) 

provide structured guidance to strengthen project management practices by comparing 

practices with other leading-practice organizations, thus leading to quality improvement 

(Pennypacker & Grant, 2003). 

Bryde and Leighton (2009) surveyed 110 employees involved in projects at one 

British university to assess the level of maturity in project execution capabilities.  

Leighton (2006) developed a new Higher Education Institution Project Management 

Maturity Model (HEI PMMM) with 14 questions and 70 items covering seven domains 

that was based on consolidating and mapping 138 questions from maturity models 

utilized in other industry studies.  Specifically, the author created the HEI PMMM 

building upon the Cooke-Davies and Arzymanow (2003) model with overlays of Project 

Management Office concepts (Dai & Wells, 2004), four attributes of the ProMMM model 

(Hillson, 2003), internally generated risk concepts (Barber, 2005), and project 

management performance elements (Bryde, 2003).  
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The survey items are closed questions that facilitate collecting reliable data for 

comparison across multiple institutions and ease of use in computer-assisted self-

completion.  Response types include nominal (yes/no), ratio groupings (age groups), and 

ordinal ordered scale ratings (Fowler, 2014) which are optimal for objective assessment 

of performance of activities familiar to PME respondents based on their training and 

work experience.  The ordinal questions used a continuous scale of five-level rating of 

agreement, frequency, or importance of items listed (strongly agree to strongly disagree; 

always to never; very important to very unimportant).  To enhance the ability of 

respondents to answer the question reliably, definitions or examples were provided for 

common understanding of the question.    

Overall PM maturity scores and individual scores for specific areas of PM 

practices or “domains” similar to seminal PMMM studies in other industries were 

calculated (Cooke-Davies & Arzymanow, 2003; Grant & Pennypacker, 2006; Ibbs & 

Kwak, 2000a; Pennypacker & Grant, 2003).  Project management process maturity was 

defined by seven general factors identified in the HEI PMMM questionnaire (Bryde & 

Leighton, 2009).  These seven factors, called domains, are culture, leadership, staffing, 

project management structure methods and systems (PMSMS), PM office, partnerships, 

and project management performance measures.  The seven domains of interest are 

shown in Table 3.2.   

Validity and reliability.  Past use of the instrument found the instrument to be a 

valid and reliable measure of project management process maturity in the higher 

education context, specifically at one British university.  In order to review for internal 
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consistency and validity, some questions were asked twice but reversing the order of 

response categories as shown in Appendix D (questions 3.2 and 5.2, 5.3 and 5.4, 7.1 and 

7.2, 7.3 and 7.4).   

The HEI PMMM survey instrument was adjusted as follows for use in an 

empirical study of large, urban community colleges in the United States.  Survey 

terminology was adjusted for a U.S. audience and was piloted at a single community 

college.  Based upon the literature review of project management maturity models and 

project management emerging trends after 2005, no adjustments to questions within each 

domain were considered necessary.  As an additional measure of internal consistency, an 

overall maturity question was added that could be compared with the score calculated as 

the sum of the seven domain scores.  Leighton (2006) recommended that the survey 

instrument scale be modified to eliminate the neutral option at the mid-point of the scale.  

Thus, the scale labels were revised to eliminate the neutral option yet still provide the six-

point scale necessary to compare with other industry studies (0 to 5).  The change in the 

scale necessitated eliminating two of the duplicate questions that were asked to assess a 

lack of a practice while leaving in place the positive practice version of the question as 

well as rewording question 4.4 as a positive statement.  An optional open-ended question 

was added at the end of the survey where PME employees could provide other comments 

that may provide some context to the overall maturity rating they chose.  Review of this 

comment field was deferred until the full data analysis and findings were complete; this 

qualitative data were used to supplement via quotes any findings from the quantitative 

data and was not subject to full thematic coding.  The revised questionnaire in Appendix 
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C includes additional organizational and demographic questions from that used by 

Leighton (2006).  The survey was reformatted to fit in an online survey software tool.  

Informed consent was captured electronically via the online survey Welcome Screen at 

the end of which is an accept button before advancing to the survey itself.  

Documentation of participant consent was not required.     

 

Variables.  Project management has over 60 years of research, with interest 

accelerating beginning in the 1990s.  The review of the literature found five key areas of 

project management research: (1) PM technical skills (such as tools, techniques, and 

processes); (2) PM governance (such as PM office, decision-making, risk management, 

and strategic planning); (3) PM behavioral skills (such as leadership, staffing, 

communications, culture, and partnerships); (4) PM knowledge management; and (5) PM 

Table 3.2

Domain/Area of Questioning # Items
Assessment of respondent's involvement in projects 5
Culture  of project management within organization 9
Project management-driven organizational leadership 4
Project management capability/staffing 9
Project management structure methods and systems (PMSMS) 13
Existence of/facilities offered by a PM office 6
Project partnerships 10
Objective measures of project and project management performance (KPI) 8
Overall maturity assessment 1
Demographic information 9
# of Questions (excludes optional comment Q21) 20
Total Items 74
Total Items without Project Involvement, and Demographic items 60
Notes: Domain names are shown in bold.

HEI PMMM Survey Instrument Domains

* Adapted from "Improving HEI Productivity and Performance through Project Management: Implications 
from a Benchmarking Case Study," by D. J. Bryde and D. J. Leighton, 2009, Educational Management 
Administration & Leadership, 37(5) , pp. 705-721.  Copyright 2009 by BELMAS. Adapted with permission.
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performance, capability, and quality.  The variables in the Leighton (2006) instrument 

were based on consolidation and mapping 138 questions from PMMMs utilized in other 

industries to the instrument’s 60 items covering seven domains.  Appendix D summarizes 

the coding of the revised U.S. survey items to each of the domains.  The overall PM 

process maturity will represent participants’ assessment of whether the institution is 

performing the 60 research-based best practices variables of the Leighton survey 

instrument.  The other 14 items related to questions on the participant’s involvement in 

projects and demographic information. 

In Chapter 2, four emerging research areas were discussed: risk management, 

knowledge management, leadership/human resource management/ communications, and 

performance/quality, including PMMMs. Based on research, this study hypothesizes that 

three key variables will be predictive of higher PM process maturity: risk management, 

knowledge management, and leadership structures such as a Project Management Office.  

Table 3.3 maps the research questions to the related survey items. 

  

Table 3.3  

Variable Name Hypothesis Item on Survey
Independent Variable 1: 
Project Office

H2. Features of the project 
management office exist and are 
significantly related to areas in which 
greater project management maturity is 
demonstrated.

Questions 8.1 to 8.6

Independent Variable 2: 
Knowledge Management

H3. The application of formal 
processes for managing the 
knowledge/learning derived from 
projects exists and is significantly 
related to areas in which greater 
project management maturity is 
demonstrated.

Questions 6.9, 7.7 and 7.8

Independent Variable 3: 
Risk Management

H4. Project management maturity will 
exhibit a statistically significant 
relationship with the management of 
risk.

Questions 5.5, 6.4, 6.5, 7.1, 
7.4, 7.5, 7.6, 8.5

Variables, Hypotheses, and Items on Survey
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Unit of analysis.  The unit of analysis is the maturity of the group of all 

community colleges surveyed in total and by the seven domains as it compares to other 

industries.  Subgroup comparisons were performed at the individual employee level 

(grouped by type of projects managed/departments, and demographic attributes). 

Multiple individuals (project manager employees) within the institutions were 

surveyed, believing the “wisdom of crowds” phenomenon gives a better overall 

evaluation; term given by Surowiecki (2004) that refers to the ability of people in groups 

to aggregate information to arrive at estimations better than could have been made by any 

single individual. Wise crowds, capable in performing in this way, need the following 

characteristics: 

• Each person should have personal knowledge creating diversity of thoughts 

(project manager employees have knowledge of the study topic, thus meeting this 

requirement); 

• People’s opinions are independent, not determined by those around them (data 

collection by individual questionnaire meets this requirement); 

• People are decentralized and able to draw on local knowledge (this requirement 

met in large institutions); and 

• Some method of aggregation must exist (a project management maturity model 

survey instrument meets this requirement). 

Administration method.  The PM employees were emailed a link to a survey 

website for self-reporting responses to questions.  This strategy was selected because (a) 

the population has virtually universal access to email and uses it routinely, and (b) the 
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survey request was identifiable as coming from a referral by the CEO at the institution 

(Fowler, 2014). 

The Qualtrics online survey software was selected, which is compatible with 

Windows and Macintosh personal computers as well as a variety of mobile devices, 

including iOS, Android, and Windows Phone systems.  Qualtrics also exports data to 

SPSS for data analysis.  The Qualtrics Mailer functionality was used to distribute the 

survey with customized email invitations to the PME participants including a unique 

survey link to track their progress, and prevent fraud, duplicate responses, and abuse of 

the survey.  The invitation also announced the incentive program. Incentives included 

sharing the results with participants (non-monetary reward) and a drawing for an Amazon 

gift card.  The survey was self-administered over the internet, which is suitable as higher 

education employees and especially professional PM employees are highly educated 

individuals in professions requiring computer, reading and writing skills (Fowler, 2014).  

A field test of the survey was conducted with PME participants at one college to verify 

operability of the Qualtric tool and collect feedback on the understandability of question 

language for a U.S. audience.   

Data Analysis Process 

Preparing the Survey Data for Analysis 

Accuracy and internal consistency reviews.  Data Entry was performed by the 

participants in the Qualtrics’ computer-assisted self-interview.  Use of this method 

ensures only legal codes are used  (Fowler, 2014).  The same order of response categories 

was maintained throughout the questionnaire, but with a number of negative statements 
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included to ensure that the respondent read each question carefully.  In order to review 

for internal consistency, four questions were asked twice but reversing the order of 

response categories as shown in Appendix D. 

Missing data assessment.  Each variable was reviewed for questions not 

answered, referred to as missing data (Mertler & Vannatta, 2013).  Depending on how 

much missing data exists, certain procedures were performed to either recode as “0” 

thereby excluding the item (if minimal missing data exists) or to replace missing values 

with estimates (if the volume of missing values are higher).   

Review for outliers or extreme values.  A frequency distribution or histogram 

was reviewed for each variable to determine if outliers exist.  Possible causes for outliers 

include participant is not a member of the population of interest, or participant is different 

from other participants (Mertler & Vannatta, 2013), thus the outlier value was dropped 

prior to analysis. 

Normality and linearity review.  The variable data were tested for normality 

(normal distribution of data points) and linearity (straight line relationship between two 

variables) (Mertler & Vannatta, 2013).  Each variable was assessed for univariate 

normality, that all data points are distributed normally.  Skewness and Kurtosis statistical 

methods were used for this data normality assessment.   

Recode certain variable responses.  Where appropriate, variables within the 

complete dataset were recoded to zero-score responses of ‘don’t know’ and recoded 

(reverse scored) to reflect increasing maturity (1=immature, 5=mature).   
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PME scores aggregated for each district/college.  For institutions with multiple 

PME responses, the mean of the PME responses was aggregated to one score for each 

district/college for each of the research-based 60 variables shown in Appendix D 

(excluded the demographic and project involvement items). 

Data Analysis Plan 

Step 1: Analyze Institution response rate.  Adequacy of response rate was 

determined.  Sue and Ritter (2012) recommended three tactics to improve response rates.  

First, “point out how they can ‘make a difference’ by taking part in the survey” (p. 49).  

Create short and simple questionnaires to ensure the instrument will load on web 

browsers without error.  Lastly, ensure confidentiality.  If there is initially a low response 

rate, Fowler (2014) suggested a multi-mode follow-up by email or phone on a sample of 

nonrespondents may be performed to then weight the interview responses across all 

nonrespondent institutions.   

Step 2: Check for response bias.  Those with less “mature” PM characteristics 

may fail to respond, which is considered non-response bias.  However, this can be 

overcome if the survey participants have a high interest in the subject matter of the study 

(Fowler, 2014).  Respondent/nonrespondent analysis was performed by contacting a few 

nonrespondents by phone or email to determine if their responses differ significantly 

from respondents (Creswell, 2014).  

Step 3: Descriptive analysis.  Conducted a descriptive analysis of all variables in 

the study, including calculating mean, standard deviations, and range of scores. 
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Step 4: Collapse items into scales.  Institution scores for each domain (see Table 

3.2 for domain names) were computed as the mean value by domain from a number of 

individual questions (see Appendix D).  Domain scores were then compared with the 

other industry findings of prior studies (Cooke-Davies & Arzymanow, 2003; Ibbs & 

Kwak, 2000a).  Exploratory factor analysis was conducted to discover the main 

constructs within project management that account for relationships between the domain 

scores/variables (Creswell, 2014). 

Step 5: Inferential statistics.  Inferential statistics were run to assess research 

questions and practical implications of the results.  A combination of parametric and non-

parametric statistical tests were applied to the data using SPSS computer program to test 

major inferential hypotheses of the study.  To examine differences between two variables, 

independent t-tests were performed.  Where three or more groups were compared, 

ANOVA or chi-squared tests were performed. 

The data analysis duplicated the quantitative regression, factor analysis, and radar 

plot analysis methodologies utilized by Bryde and Leighton (2009) for a single British 

university; except expanded to assess the large community college sector in the U.S. and 

analyze if any differences in results exist based on participant department or demographic 

information.  Overall maturity scores were calculated as a composite of domain scores 

and compared with prior studies.  In addition, the study considered if any new benchmark 

studies are available after 2005 for other industries that might add to the radar plot 

comparison. 
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To identify factors most related to or predictive of Overall PM Maturity (PMM), 

stepwise regression analysis was performed for three models; linear regression formulas 

are included below: 

PMM (Ŷ) = a + b(PM Environment Factors) + b(Operational PM Elements Factors) 

PMM (Ŷ) = a + b(Leadership) + b(Culture) + b(Staff) + b(PM Office) + b(PMSMS) 

PMM (Ŷ) = a + b(PM Office) + b(PMSMS) 

 Step 6: Results.  The results are presented in tables and figures and interpreted 

from the statistical tests.   

Ethical Considerations 

This section outlines the process performed to inform respondents, protect 

participant confidentiality, ensure validity of the findings of the research, and prevent 

researcher bias.   

Informing Respondents 

Informed consent was captured electronically via the Welcome Screen (see 

Appendix B) at the end of which was an accept button before advancing to the survey 

itself.  This survey instrument welcome screen informed respondents of the following 

items (Fowler, 2014):  

• The party who is carrying out the research;   

• The purpose of study and research questions;  

• The extent to which answers are protected with respect to confidentiality;   

• That cooperation is voluntary and that no negative consequences will result to 

those who decide not to participate in the survey study; 
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• That respondents can skip any questions that they do not want to answer; 

• That there is no cost to the respondent; 

• The process to be considered for an incentive payment; and 

• That the respondent is giving informed consent by completing the survey 

instrument. 

Data Confidentiality: Protecting Respondents 

The links between answers and identifiers were minimized (Fowler, 2014).  

College names, employee names, e-mail addresses, and telephone numbers were 

maintained securely and separate from the completed survey instrument that was coded 

with the Qualtric system employee identification number and college identification 

number.   

Validity and Reliability 

The survey instrument has been tested and is considered “reliable (providing 

consistent measures in comparable situations)” and “valid (answers correspond to what 

they are intended to measure)” (Fowler, 2014, p. 75).  Thus, it is considered valid for 

purposes of generalizing the results to the population of interest: large, complex 

community colleges in the United States.  Not only was this instrument previously tested 

for reliability and validity at one university, the Leighton (2006) instrument is based on 

PMMM models tested in other industries. 

Delimitations/Assumptions 

The study was limited in scope to large (> 19,999 student headcount for the Fall 

term), complex community college systems in the United States.  Complexity for 
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purposes of this study is defined as multi-campus urban or suburban institutions.  As the 

study is interested in self-assessment of those in the practice of PM at the population 

institutions, the sampling process selected specific individuals working at those 

institutions having the necessary skills, knowledge, and experience to self-report their 

personal assessment of PM maturity at their institution.  Therefore, the sample frame 

included project manager employees at those institutions.  All institutions in the 

population of interest were determined to have PME employees. 

Summary 

The goal of this study was to examine how widespread and mature the adoption of 

project management is at large, complex community college districts in the United States.  

This chapter provides an overview of the study methodology, population, and participant 

selection.  The research question and four hypotheses that guided this study were 

reviewed as a basis to support the theoretical framework and analytical paradigm.  Data 

collection and analysis methods were discussed in detail.  
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Chapter 4: Results 

As stated in Chapter 1, the study reported here examined in detail how widespread 

and mature the adoption of project management is at large, complex community colleges 

in the United States.  This chapter provides the results of the study and discussion of the 

analysis.  This chapter is divided into four main sections.  The first section briefly 

reviews the study methodology and provides descriptive information on the institutions 

participating in the study and related project management employees’ departments and 

demographics.  Section 2 contains the analysis of the data.  Section 3 includes a 

comparison of the Domain scores to other industry findings of prior studies (Cooke-

Davies & Arzymanow, 2003; Ibbs & Kwak, 2000a).  The final section discusses results 

organized in terms of the four specific hypotheses posed in Chapter 1. 

Study Overview and Descriptive Statistics 

 Data were collected by use of the Qualtrics online survey system.  A pilot test of 

the survey instrument was conducted in early October 2016 with four project managers 

working in different departments at one college.  Feedback from the pilot test confirmed 

the operability of the Qualtric tool and no recommended changes to the survey questions 

were recommended.  In addition, past use of the questionnaire found the instrument to be 

a valid and reliable measure of project management process maturity in the higher 

education context, specifically at one British university.   

The population of interest is comprised of 55 districts/colleges that meet the large, 

urban/suburban multicampus criteria as shown in Table 3.1.  Forty-four (44) of the 

districts participated in the study constituting an 80% response rate.  Ten districts 
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declined to give site permission to contact their PM employees, citing high employee 

workload for such projects as major system conversions or their 10-year reaccreditation 

process as the reason for not participating.  Per my review of the institution websites, 

these 10 institutions had employees with project management titles and thus, I concluded 

the reason for non-response was not due to any bias of lesser PM maturity.  An additional 

district gave site permission, however no PME volunteered to complete the survey.   

The Qualtrics Mailer functionality was used to distribute the survey using 

customized email invitations to the PM employees at the 45 community college 

districts/colleges agreeing to participate in the study.  Employees were asked to complete 

the survey by November 15, 2016 and an incentive drawing for one Amazon gift card 

was distributed on December 16, 2016.  Data were exported from Qualtrics to SPSS for 

data analysis of 87 PME responses covering 44 districts/colleges in the population of 

interest.  One PME respondent was excluded as she indicated in the survey comment text 

that she was not involved in managing projects and had answered “don’t know” to most 

questions.   

With only 87 PME responses covering only 44 districts/colleges, statistically 

valid conclusions on a small amount of data can be challenging.  The multi-variable 

analysis mitigates this risk by using a small number of variables (seven domains and 

overall maturity) and regression analysis confirms the conclusions on the reduction of 

variables.  Sampling adequacy for factor analysis were confirmed with a Kaiser-Meyer-

Olkin measure greater than 0.5 (0.701) and a Bartlett’s Test of Sphericity was acceptable 

at < 0.05 (<0.01). 
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Institution Profile 

 The population of interest is homogenous higher education institutions selected 

using data reported by the U.S. Department of Education’s  Integrated Postsecondary 

Education Data System (IPEDS)  for academic year 2013-14 of institutions that have the 

following characteristics.  U.S.  community colleges were selected, as they are public 

institutions having a common mission of open access at a lower cost than universities.  

Multi-campus, urban/suburban institutions with greater than 19,999 fall term student 

headcount were selected where coordination of organizational change across a large 

geographic area is expected to be more complex, therefore more likely to benefit from 

mature project management processes.  The participating institutions were located in all 

five of the U.S. major regions as shown in Figure 4.1 and ranged in institution student 

annual enrollment of 20,000 to over 100,000 (see Figure 4.2). 

Figure 4.1:  District/College Respondents by U.S. Region 
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Figure 4.2:  Institution Size Descriptive Information 

 
 
Profile of PME Respondents  

The characteristics of PME respondents are displayed in Tables 4.1 to 4.4.  The 

average respondent was 50 to 59 year’s old, male, with 15 to 19 years of PM experience 

including experience outside of higher education.  Only 11.6% were certified in project 

management.  The overall project management maturity score was unaffected by gender 

(t-test failed to show significance beyond the 0.05 level (p>0.05)).  The overall score was 

also not affected by age of respondents or by years PM experience at current institution 

(Pierson chi-square tests for comparison of overall score between all age categories and 

years worked were not significant (p>0.05)).  PME respondents came from a variety of 

departments (PM Office, Facility Construction, information technology, strategic 

planning, and other departments).  As shown in Table 4.6, the department that the PME 
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respondent worked in had a significant impact on the employee’s perception of the 

institution’s overall PM maturity. 

 

 

 

 

With the one exception mentioned above that was excluded, all respondents 

indicated that they had been involved in projects at their institution during the past three 

years.  The project involvement of respondents is shown in Table 4.5.   

 

Table 4.1  Characteristics of respondents
Gender

Respondents Male (%) Female (%) Mean age
Years in PM 

career (mean)
% PMP 

Certification
% PM experience 

outside HEI

N = 86 65.5          34.5              50-59 15-19 11.6              69.8                     

Table 4.2  Age group

Years old 30-39 40-49 50-59 60 or more

Percentage 16.3                26.7                  43.0              14.0                     

Table 4.3  Department

Department name PM Office
Facil ities 

Construction
Information 
Technology

Strategic 
Planning Other

Percentage 10.5              31.4                26.7                  12.8              18.6                     

Table 4.4  Project management experience

Years working in PM First year 2-4 5-9 10-14 15-19 20 or more

At this Institution (%) 8.1            32.6              27.9                15.1                  11.6              4.7                        

During entire career (%) 4.7                18.6                12.8                  23.3              40.7                     

Table 4.5  Respondents' involvement in projects over the past three years

Project type

Proportion (%) of 
respondents involved 

in projects
Roll-out of IT systems 50.0
Relocation/refurbishment/construction of premises 59.3
Implementing new processes/change 75.6
Other projects 48.8
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 A one-way analysis of variance (ANOVA) was calculated on PME respondent’s 

domain and overall maturity ratings to determine if significant variances exist based on 

the department the PME worked in (see Table 4.6).  PME respondents working in the 

Facility Construction department rated the institution significantly more mature overall 

and for the Staffing domain than information technology and other departments.   

 

Table 4.6
Domain and Overall Maturity Scores by Department (One-Way ANOVA results)

Domain Department n M SD F

Effect size 
(R2)

FC 27 3.63           1.04           
IT 23 3.43           1.05           
Other 36 3.43           0.96           
FC 27 4.15           0.66           
IT 23 3.82           0.57           
Other 36 3.78           0.71           
FC 27 3.12           0.49           
IT 23 2.65           0.51           
Other 36 2.83           0.61           
FC 27 3.95           0.64           
IT 23 3.69           0.77           
Other 36 3.66           0.75           
FC 27 4.43           0.42           
IT 23 4.14           0.74           
Other 36 4.18           0.72           
FC 27 4.31           0.47           
IT 23 4.03           0.62           
Other 36 4.04           0.70           
FC 26 3.31           1.19           
IT 23 2.09           1.00           
Other 36 2.53           1.23           

Note.  ANOVA = analysis of variance.  FC = Facilities Construction. IT = Information Technology.
*   p < 0.05
** p < 0.01

Overall Maturity 7.09 0.147

*

**

Partnerships 1.56 0.039

KPI 1.83 0.045

Staff 4.84 0.101

PMSMS 1.41 0.036

Leadership 0.35 0.005

Culture 2.63 0.056
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Data Analysis 

Preparing the Survey Data for Analysis 

 Review for outliers or extreme values.  The frequency distributions of all 

variables for the 86 PME respondents included in the study did not contain any extreme 

values. 

 Missing data assessment.  Missing data were determined to be minimal (0.17%) 

and recoded as “0” excluding the item.  One of 86 for nine of the 60 PMMM items was 

missing.   

 Recode to reflect increasing maturity.  Five items listed in Appendix D were 

recoded (reverse scored) to reflect increasing maturity (1 = immature, 5 = mature). 

 Internal consistency review.  In order to review for internal consistency, four 

items were asked twice but reversing the order of response categories (3.2 and 5.2, 5.3 

and 5.4, 7.1 and 7.2, 7.3 and 7.4).  Data were strongly correlated for each pair of items at 

the 0.01 level (2-tailed). 

 Normality of the data.  Visual inspection of histogram plots and computed 

values of skewness indicated that institution domain scores and overall project 

management maturity scores exhibited negatively skewed distributions.  The two 

exceptions to this being PM Staff and PM Office, small positive skew (skewness 0.514 

and 0.112, respectively).  For the PME demographic data, the variables Age and Years 

PM experience Career showed negative skewness; while Years PM Experience 

Institution showed small positive skew (skewness 0.551).  One-sample Kolmogorov-

Smirnov tests confirmed that with the exception of PM Partnerships, the domain scores 
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were all normally distributed.  The Partnerships domain score of D(44) = .154, p<0.05, 

and does significantly deviate from normality.  In addition, the overall PM maturity score 

(question 11) of D(44) = .197, p<0.01, and does significantly deviate from normality. 

 

Data Analysis 

 The majority of the variables within the SPSS dataset (and the domain scores 

derived from them) are ordinal ordered scale ratings that used a continuous scale of five-

level rating of agreement, frequency, or importance of items listed (strongly agree to 

strongly disagree; always to never; very important to very unimportant).  The PM Office 

domain items used nominal (yes/no) response type.  

The scaled domain scores for the large, complex community college (CC) 

respondents (n = 44) are presented in Figure 4.3.  For the Overall Project Management 

Maturity score, an additional question was added to the Leighton HEI PMMM for the 

PME to select a category of maturity from the SEI Capability Maturity Model Integration 

(Software Engineering Institute, 2006), rather than utilizing an unweighted calculated 

Table 4.7

Domain Descriptive Statistics

n M SD Potential Actual Skew

Leadership 44 3.6129      0.7879     1-5 1.25-5.00 -.482

Culture 44 3.9378      0.5266     1-5 2.56-5.00 -.347

Staff 44 2.8723      0.4909     1-5 1.78-4.33 .514

PMSMS 44 3.8278      0.5978     1-5 1.92-5.00 -.654

PM_Office 44 2.9554      1.2299     1-5 1.00-5.00 .112

Partnerships 44 4.2461      0.5364     1-5 2.00-5.00 -1.851

PM_Performance 44 4.1263      0.4872     1-5 2.75-5.00 -.398
Calc: Overall PM Maturity 44 3.6541      0.4415     1-5 2.67-4.87 .028
Q11: Overall PM Maturity 44 2.7182      1.1355     1-5 1.00-5.00 .297

Range
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mean of the seven domains of 3.65.  The PME specific assessment of overall maturity in 

question 11 was 2.72 reflecting a maturity between “managed” and “defined.”  Managed 

is defined as disciplined processes are understood and followed, while the Defined 

category indicates standard processes are defined and followed.  Staffing and PM Office 

were scored the least mature at 2.9 and 3.0, respectively. 

Figure 4.3:  Radar plot of domain scores for all respondents 

 
 

 The Domain and Overall Maturity scores had moderate to strong correlation as 

summarized in Table 4.8.  As most domain scores were negatively skewed, 1-tailed 

Pearson correlation tests were performed.  
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Factor Analysis 

 Examination of the correlation matrix at Table 4.8 indicated that all variables 

showed some (moderate – high) correlation with others.  In order to remove redundancy 

or duplication from these correlated variables, exploratory principal-components factor 

analysis was conducted using the seven project management domain items.  Other 

conditions underlying factor analysis were confirmed, the Kaiser-Meyer-Olkin measure 

of sampling adequacy was greater than 0.5 (0.701), and Bartlett’s Test of Sphericity was 

acceptable at <0.05 (<0.01). 

 The factor analysis extracted two factors; Table 4.9 contains the rotated matrix of 

factor loadings.  The output of the factor analysis was similar to the findings by 

(Leighton, 2006) in her testing at one British university except that in her analysis she 

determined all seven domain split fairly equally to three factor groups.  The data from the 

44 large, complex U.S. community colleges explained over 92% of the total variance 

without considering the Partnership and PM Performance (KPI) domains.  Two of the 

three factors from the Leighton study are applicable to the community colleges dataset:  

Table 4.8

Culture Staff PMSMS PM Office Partnerships
PM 

Performance
Overall 

Maturity
Leadership .519** .389** .301* .243 .135 .210 .320*

Culture .490** .613** .174 .317* .648** .286*

Staff .675** .517** .282* .394** .570**

PMSMS .304* .200 .549** .561**

PM Office .357** -.031 .570**

Partnerships .369** .335*

PM Performance .256*

*    Correlation is significant at the 0.05 level (1-tailed).

**  Correlation is significant at the 0.01 level (1-tailed).

Pearson Correlation Matrix among Domain Scores and Overall Maturity Scores
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• Factor 1: Internal management of the project management environment 
• Factor 2: Operational elements of project management 

 

Stepwise Regression Analysis 

 To identify factors most related to or predictive of Overall PM Maturity (PMM), 

stepwise regression analysis was performed.  Table 4.10 summarizes the linear regression 

analyses performed for the following three models seeking to identify which variables 

best predict the score of the overall PM maturity. 

 Model 1: PMM related to PM Environment and Operational PM Elements.  

While the exploratory factor analysis above comparing the seven domains indicated the 

PM environment (leadership and culture) explained over 63% of the variances, regression 

analysis indicates that Operational PM elements (staff, PMSMS, and PM office) has the 

strongest correlation to how PME self-rated the institution’s overall PM maturity (F (2, 

41) = 19.450, p < .001, two-tailed).   

 Model 2: PMM related to Leadership, Culture, Staff, PMSMS, and PM 

Office Domains.  A regression analysis of the five underlying domains was performed 

Table 4.9

Factor Matrix following rotation (loadings less than 0.3 suppressed)

Domain 1 2

Culture 1.188

Leadership 3.286

Staff 0.939

PMSMS 0.769

PM Office 0.323

Eigenvalues 4.474 2.031

% variance explained 63.92 29.02

Factor

Note. Extraction Method: Principal Component Analysis. 
           Rotation Method: Oblimin with Kaiser Normalization.



 

74 
 

indicating 51.9% of the variance is explained by these five variables (F (5, 38) = 8.185, p 

< .001, two-tailed).  Only two variables are significant, PM office (p < .01) and PMSMS 

(p < .02), and both are within the Operational PM Elements factor category.   

 Model 3: PMM related to PMSMS and PM Office Domains.  A regression 

analysis of the PMSMS and PM office domains was performed indicating 49.1% of the 

variance is explained by these two variables (F (2, 41) = 19.773, p < .001, two-tailed).  

Both variables are significant at p < .01, and both are within the Operational PM 

Elements factor category; thus, model 3 is considered the best fit to predict how PME 

self-rated the institution’s overall PM maturity.  As discussed previously, the PM Office 

domain score is the second-lowest at 3.0 of the seven domains that may explain the 

negative correlation to overall PM maturity.  

 

Comparison to Other Industry Benchmarks 

 The overall PM maturity score for large, complex U.S. community colleges was 

2.72.  Consistent with the Bryde and Leighton (2009) results at one British university, 

this compares with the lowest scoring industry in the Ibbs and Kwak (2000a) study, 

Table 4.10
Predictors of Overall Project Management Maturity

Predictor B R2 F B R2 F B R2 F
Constant (Overall PM Maturity) -1.578 0.487 19.450 *** -1.478 0.519 8.185 *** -1.589 0.491 19.733 ***

PM Environment 0.106
Operational PM Elements 1.211 ***

Leadership 0.211
Culture -0.381
Staff 0.257
PM Office 0.347 * 0.407 **
PMSMS 0.829 ** 0.811 **
Note.  N=44
aIndicates that the model is the best fitting model.
*p <.05.  **p <.01.  ***p < .001.

Model 1 Model 2 Model 3 a
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information systems (3.09 out of 5), and provides some evidence that higher education 

institutions, specifically U.S. large community colleges, are immature with respect to 

project management.   

Domain Scores 

 The domain scores for all community college respondents are shown as a radar 

plot in Figure 4.3 above.  Questions related to staff capability, competency and adequacy 

scored the lowest (Staff 2.9), followed by the existence of central or department PM 

support services (PM Office 3.0).  The domain score for organizational leadership in 

support of PM was 3.6.  The remaining four domains had scores near or exceeding 4:  the 

existence of PM structure, methods and systems within the organization (PMSMS, 3.8); 

the pervasiveness of a PM culture (Culture, 3.9); evidence of stakeholder interactions 

(Partnerships, 4.2); and the existence of objective measures of project and project 

management performance (KPI, 4.1). 

 The maturity of large, complex community colleges compared to all the 

organizations in the Cooke-Davies and Arzymanow (2003) survey are shown for the five 

domains common to each study in Figure 4.4.  The community college study is 10 years 

after the Leighton (2006) study, which may explain the improvement of scores relative to 

the average of other public and private industries that blended early and late adopters of 

PM.  Thus, a further comparison was made in Figure 4.5 with two particular sectors from 

the Cooke-Davies and Arzymanow (2003) survey: petrochemical – which represents an 

early adopter of PM, and large pharmaceutical – which represents a late adopter.  The 

community college sector domain scores for Staff (2.9) and PM Office (3.0) mirror that 
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of a late adopter of PM.  Culture, Leadership, and PMSMS domain scores for community 

colleges indicate some increased level of  PM process maturity, but not as mature as early 

PM adopters. 

Figure 4.4:  Public-private sector comparisons of PM domain scores 

 
 
Figure 4.5:  Comparisons between Community Colleges and PM early/late adopters 

 



 

77 
 

Hypothesis Testing 

The purpose of this survey study was to examine how widespread and mature the 

adoption of project management is at large, complex community college systems in the 

United States by benchmarking results with seminal studies of other industries.  As 

discussed in Chapter 2, since 1990, there was a shift from PM technical skills to the 

emerging areas of risk management, knowledge management, human resources, 

communications, and quality.  In addition, there has been a resurgence of interest in the 

establishment of a project management office.  The testing of four related hypotheses to 

these areas is summarized in this section. 

Hypothesis 1 (H1): Compared with private sector industry, project management 

maturity is less established in large U.S. community college systems. 

 Accept.  The overall PM maturity score for large, complex U.S. community 

colleges was 2.72.  Consistent with the Bryde and Leighton (2009) results at one British 

university, this compares with the lowest scoring industry in the Ibbs and Kwak (2000a) 

study, information systems (3.09 out of 5), and provides some evidence that higher 

education institutions, specifically U.S. large community colleges, are immature with 

respect to project management compared to other industries.  The community college 

sector domain scores for Staff (2.9) and PM Office (3.0) mirror that of a late adopter of 

PM.  Culture, Leadership, and PMSMS domain scores for community colleges indicate 

some increased level of  PM process maturity, but not as mature as early PM adopters. 

 Project management employee respondents work on a variety of projects.  

However, there is little indication that staff competency/capability or formal 
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infrastructure such as a PM Office has been embraced at community colleges.  This 

finding is supported by employee comments submitted in an open-ended optional 

question at the end of the survey.  Thirty-six (36) of 86 PME (42%) submitted qualitative 

comments.  Ten (10) of the comments were related to the lack of a formal PM Office that 

provides context on why PM Office is least mature at large community colleges (see 

Table 4.11).  At their institutions, PM is not systematized, in initial stages of forming a 

PMO, and in one case mentions PM is just “other related duties as assigned” to an 

employee.  Community colleges live in an environment of significant change with 

reductions in state funding; PM can provide the reduction of “wasted time and resources” 

spent on projects as one respondent stated.  Another respondent’s comment captured the 

need for project management in successful execution of change: “While change is 

important in order to achieve our strategic goals, leadership doesn't recognize the 

importance of project management methodologies and discipline in successful strategic 

execution.” 

An additional seven (7) comments centered on the institution being at the early 

stages of PM maturity that provides some context on PM maturity overall at large 

community college systems (see Table 4.11).  The theme of these comments is that the 

institution’s use of PM is isolated to Facility Construction or IT; is in the initial stages of 

deployment; or department established years ago but facing obstacles to gaining PM 

maturity.  One respondent highlights the lack of leadership support as one of the 

obstacles to maturity: “acceptance of formal PM methodologies and governance is still 

difficult for most Sr. Management to conceptualize.”   
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H2: Project management maturity will exhibit a statistically significant relationship 

with the existence of a project management office. 

 Accept.  A strong correlation exists that PM Maturity ratings are higher in 

institutions having a mature project management office (see Table 4.12).  A PM Office is 

Table 4.11
Qualitative Data on PM Office and Overall PM Maturity

Lack of PM Office Early Stages of PM Adoption
Multiple PMO-like organizational units exist among divisions, 
usually differentiated by application of the project (Student 
Affairs, IT, Facilities, etc.) - Causes significant confusion when 
there is overlap

Pm at our institution is in a very, very infant stage.  Acceptance 
of formal PM methodologies and governance is still difficult for 
most Sr. Management to conceptualize.

I have instituted PM approaches to the departments I manage, but 
it is not true for other offices, departments, or divisions at my 
institution.

We are in the early stages of instituting a PPMO within the IT 
department. We were able to leverage an internal audit finding 
to provide the institutional will to do so.

It varies from division to division.  Professional development is 
offered often to assist.

We are in the early stages of functional project management at 
our Institute; however, we are starting to guide new initiatives 
by employing the Project Management methodology with the 
strong support of the college staff, faculty and administration.

It would be great if we had someone with formal project 
management experience on staff that could support grant-funded 
projects or new database implementation.

Formal project management is practiced only in major 
construction and renovation projects. We hire experienced 
project management staff to work with outside architects and 
contractors who also are adept at project management 
techniques.

There is a range of understanding and endorsement across the 
institution of what PM is and whether it is worthwhile.  Some staff 
know nothing about formal project management techniques, some 
have been PMs for decades, and everything in between.

I could sit and rant for hours about how bad things are here but 
I'm trying to influence the college through subtle means on 
how to improve their project management maturity. Apparently, 
from what I've heard, we don't have it as bad as other places.

Not well planned; lots of wasted time and resources on projects 
that may or may not be funded; Projects managed on a catch-as-
catch-can; Project management typically falls under "and other 
related duties as assigned."

I work in the IT Department in our PMO office which is 
comprised of a PMO manager, a portfolio manager, and 3 PMs. 
I am the only college employee PM and the other 2 are 
contractors. Our PMO started around 2007 and we've struggled 
to gain maturity.

Project management at our institution is not a formalized, 
documented process as a System. Each department has various 
approaches to project management and the scope of work greatly 
impacts the approach/management of the project.

As IT, we tend to be more structured in project mgmt 
methodology and as such have tried to create a semi PMO 
structure to try to handle the many incoming projects.

The concepts of EPMO/PPM and IT Frameworks is new to our 
organization.  We have embarked on a major project to replace our 
ERP systems, both administrative and student environments, as a 
result we are now in a race to adopt more formal PM process.
We're just in the initial phase to institutionalize our PMO.  We find 
that the PMBOK processes and terms are not easily embraced by 
the academic personnel
While change is important in order to achieve our strategic goals, 
leadership doesn't recognize the importance of project 
management methodologies and discipline in successful strategic 
execution.
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a center of expertise formalized in the organizational structure to assist project managers 

and project teams by use of PM methods, tools, systems, knowledge management, and 

risk management (Dai & Wells, 2004).  The survey instrument used for this study did not 

distinguish between PM office functions performed at a local department versus 

centralized “center of expertise” level; however the lower maturity scores overall in this 

area indicate a general lack of formal PM Office structure at community colleges which 

may hinder the institution’s ability to manage change.   

H3:  The application of formal processes for managing the knowledge/learning 

derived from projects exists and is significantly related to areas in which greater 

project management maturity is demonstrated. 

 Accept.  A strong correlation exists that PM Maturity ratings are higher in 

institutions having mature knowledge management practices (see Table 4.12).  Appendix 

D shows the specific survey items related to knowledge management.  Knowledge 

management is the process to capture key learnings from a project into a database to aid 

Project Managers in future projects.  Knowledge management is important to higher level 

of PM maturity as it promotes PM process continuous improvement. 

H4: Project management maturity will exhibit a statistically significant relationship 

with the management of risk. 

Accept.  A strong correlation exists that PM Maturity ratings are higher in 

institutions having mature risk management practices (see Table 4.12).  Appendix D 

shows the specific survey items related to risk management.  As cited in Chapter 2, one 

of the top three reasons for project failure cited by 1,450 Canadian public and private 
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organizations was inadequate risk management and poor project planning (Whittaker, 

1999).  Thus, the risk management component is important to project success and PM 

process maturity. 

 

Summary 

The purpose of this chapter was to provide an analysis of the data obtained by an 

online survey questionnaire from 44 large, urban/suburban, multicampus U.S. community 

colleges.  Findings were discussed from analysis of PM domain and overall maturity 

scores as benchmarked with other industries as well as some subgroup analysis of PM 

employee variances by demographic attributes and work department.  Factors predictive 

of Overall PM Maturity were determined.  Chapter 5 will present a summary of the study, 

discuss the findings in relation to the research questions and hypotheses, and share future 

implications for research and practice. 

  

Table 4.12

Pearson Correlation Among Hypotheses Variables to Overall PM Maturity 

Hypothesis Variable Overall PM Maturity Strong 
Correlation

H2 PM Office .570** True

H3 Knowledge Management .675** True

H4 Risk Management .501** True
**Correlation is significant at the 0.01 level (1-tailed).
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Chapter 5: Discussion of Findings 

The preceding chapter provided an analysis of the survey data and a discussion of 

the findings.  Factors predictive of Overall PM Maturity were also determined.   

The purpose of this chapter is to discuss the maturity of PM processes at large, 

complex U.S. community colleges.  This chapter is organized into three sections.  The 

first section provides a review of the study purpose and methodology.  The next section 

discusses the findings in relation to respondent profile, PM maturity evolution in higher 

education, the nature of project work, and complex PM domain interdependencies 

affecting the overall maturity.  The final section outlines limitations related to the study 

methodology and proposes future research ideas that could build on this work. 

Summary of the Study 

 With tuition costs significantly outpacing inflation over the last two decades, 

those outside of higher education are asking colleges and universities nationwide to 

operate more like a business – managing for quality, efficiency, and innovation 

(Lederman, 2009, December 9). 

   Higher education only recently realized that organizational and operational 

structures such as project management might be beneficial to implement organization 

change (Austin et al., 2013).  Academics, by nature, love to debate the “what” should be 

done, the “vision” of an end-state strategy (Lane, 2007).  Some rush to make changes 

based on a high-level concept design, following an ad hoc process.  In contrast, the 

business sector, through use of project management principles, takes the time to plan the 
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“how,” and actively manage the implementation of the various projects underway at the 

same time (Pinto & Kharbanda, 1995). 

Project management is an innovative organizational structure and process to 

implement strategies through projects (Aubry, Hobbs, & Thuillier, 2007) that have been 

used successfully in other industries.  The most recognized method leading to the 

improvement of efficiency of activities related to managing projects are PM maturity 

models (PMMM) that institutions can use to self-assess the maturity of their PM process 

against a standard set of attributes of mature PM organizations.  PMMMs have been 

researched extensively over the last 25 years, however only one model was found to be 

tailored for higher education (Bryde & Leighton, 2009).  Project management maturity is 

“the state of being prepared (as an organization) for implementing a portfolio of projects 

in a consistent manner, and both efficiently and effectively” (Görög, 2016, p. 1659).   

Study Purpose 

Research thus far has not focused on PM maturity in the higher education context; 

< 3% peer-reviewed articles published since 1990 were related to higher education 

institutional maturity, capability or performance.  What studies exist of higher education 

are primarily case studies at a few institutions.   

This study examined how widespread and mature the adoption of project 

management is at large, complex community colleges in the United States, a first such 

empirical study on PM process maturity in higher education.  Complexity for purposes of 

this study is defined as multi-campus urban or suburban institutions with Fall term 

student headcount greater than 19,999.  The population of interest is comprised of 55 
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districts/colleges that meet the large, urban/suburban multicampus criteria as shown in 

Table 3.1.     

Methodology 

 The methodology selected was an online survey using pre-determined, 

instrument-based questions previously tested by (Leighton, 2006) at one British 

university; the author’s survey was developed specifically for higher education 

institutions using similar surveys in other industries.  Correlational statistics were used to 

describe the degree of association between two or more variables and maturity scores 

were compared with other industries. 

PM process maturity is framed within seven general factors or domains identified 

in the Bryde and Leighton (2009) higher education institution project management 

maturity model (HEI PMMM).  These seven domains are culture of project management 

within the organization; project management-driven organizational leadership; project 

management capability/staffing; project management structure, methods and systems; 

existence of/facilities offered by a project management office; project partnerships; and 

project management performance measures.  This study tested key variables predictive of 

higher PM process maturity including risk management, knowledge management, and 

leadership structures such as a Project Management Office (Barber, 2005; Dai & Wells, 

2004; Smith, 2010). 

Overall PM maturity was measured using the CMMI categories that describe PM 

maturity as an evolutionary 5-step progression from low to high maturity (Paulk et al., 

1993; Software Engineering Institute, 2006).  Level 1 is defined as an “adhoc” process, 
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often resulting in delays, cost overruns or project failure with success only possible by 

heroic efforts of the project staff.  To progress to Level 2 (Managed), the institution hires 

project management staff and adopts policies requiring project managers to plan and 

track activities leveraging on experience gained on similar projects, though processes can 

differ by project.  Level 3 (Defined) process maturity involves deploying institution-wide 

defined PM processes, management organization (central or decentralized PMO), and 

staff training/competency.  At Levels 2 and 3, project success is judged based on 

attaining project outcome goals.  Level 4 (Quantitatively Managed) organizations 

produce consistent predictable project success as the institution implements PM process 

metrics on how well the institution is performing their PM processes.  Level 5 

(Optimizing) institutions have a culture where its strategic priorities and innovation are 

accomplished through portfolios of projects.  The entire organization is focused on 

continuous improvement based on the needs of the organization in the context of its 

business environment. 

Discussion of Findings 

The discussion of findings is organized in four areas: respondent profile, PM 

maturity evolution in higher education, the nature of project work, and complex PM 

domain interdependencies affecting the overall maturity.   

Profile of Respondents 

 Forty-four (44) of the 55 districts participated in the study constituting an 80% 

response rate.  The participating institutions were located in all five of the U.S. major 

regions and ranged in institution student annual enrollment of 20,000 to over 100,000.  
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As the study was interested in self-assessment of those in the practice of PM at the 

population institutions, the sampling process selected specific individuals working at 

those institutions having the necessary skills, knowledge, and experience to self-report 

their personal assessment of PM maturity at their institution.  Eighty-six (86) PM 

employees responded to the survey.  Multiple individuals from the same organization 

were allowed to respond to the survey, thus obtaining a broader perspective of individuals 

who may be working in different departments.  Multiple responses per institution were 

averaged to determine an overall assessment of the institution’s PM maturity.  The 

average respondent was 50 to 59 year’s old, male, with 15 to 19 years of PM experience 

including experience outside of higher education (69.8% had non-HEI PM experience).  

Only 11.6% were certified in project management. 

PM Maturity Evolution at Higher Education Institutions 

 Higher education institutions 10 years ago were at “adhoc” levels, just starting to 

adopt PM (similar maturity to late adopters of PM).  Wierschem and Johnston (2005) 

studied the role of PM in 101 U.S. university information technology operations’ 

departments; institutions had low levels of overall PM maturity, particularly in the areas 

of leadership and project support structures, and to have a maturity profile similar to 

business sectors that are late adopters of PM.   A study at one British university during 

2005 found the university displayed immature PM characteristics such as a significant 

lack of leadership support and an absence of a project management office (Bryde & 

Leighton, 2009).  A 2013 case study at Drexel University sought to answer the questions 

on why higher education institutions were slow to adopt PM organizational and 
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operational work practices (Austin et al., 2013).  The authors confirmed a lack of formal 

PM outside of Information Technology (IT) departments in higher education.  Further, 

Drexel’s senior leadership believed that formal PM techniques would benefit higher 

education by “allowing for improved resource allocation, establish greater controls over 

project execution and outcomes, and drive greater discipline around all aspects of project 

management and decision making” (p. 87). 

Similar to these prior studies, this dissertation’s study of community colleges 

found that PM is practiced primarily in IT and Construction; with only limited 

standardization of PM processes at an institutional level, consistent with the 2.72 overall 

maturity rating.  Many of the community colleges are at the level 2 (Managed) having 

hired PM staff in a few departments and utilizing PM systems/tools to plan and track 

project activities internally in the department.  Few have adopted institution-wide defined 

PM processes or established formal PM Offices outside of IT and Construction.  The 

respondent comments indicate IT and Facilities see themselves as very different, a belief 

that may hinder progression of community colleges to a level 3 or higher maturity.    

The overall PM maturity score for large, complex U.S. community colleges was 

2.72.  Consistent with the Bryde and Leighton (2009) results at one British university, 

this compares with the lowest scoring industry in the Ibbs and Kwak (2000a) study, 

information systems (3.09 out of 5), and provides some evidence that higher education 

institutions, specifically U.S. large community colleges, are immature with respect to 

project management compared to other industries (finding supports hypothesis H1).  The 

community college sector domain scores for Staff (2.9) and PM Office (3.0) mirror that 
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of a late adopter of PM.  Culture, Leadership, and PM systems/tools (PMSMS) domain 

scores for community colleges indicate some increased level of  PM process maturity 

over level 3, but not as mature as early PM adopters in other industries. 

It was not surprising that HEI, specifically community colleges, might have 

matured over the last 10 years in certain PM domains, especially in light of public 

pressure to demonstrate more efficient and effective processes.  Senior leaders are facing 

significant external constituent pressure to improve graduation rates and keep college 

tuition low even with the State government support declining – thus, not surprising that 

higher domain scores at the largest community college districts in the nation are in the 

Leadership support of PM and the institution having an appreciation of PM use for 

change projects (Culture).  These institutions would be more likely to benefit from 

mature PM processes, where coordination of organizational change across a large 

geographic area is expected to be more complex.   

Nature of Project Work 

 Community college PME respondents work on a variety of projects.  All 

institutions in the population of interest had employees doing project work in IT and 

facility construction departments; however, use of that title was limited in the strategic 

initiative project areas.  Five (5) institutions had formal institutional PMO strategic 

groups, however only one institution rated their college’s PM overall maturity higher 

than adhoc to managed (Levels 1 or 2). 

Not all projects are equal.  The department that the PME respondent worked in 

had a significant impact on the employee’s perception of the institution’s overall PM 
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maturity.  PME respondents working in the Facility Construction department rated the 

institution significantly more mature overall and for the Staffing domain than information 

technology and other departments.   

Cooke-Davies and Arzymanow (2003) found that the engineering-based 

industries were more mature than industries adopting PM practices later, such as the 

financial services and the pharmaceutical industry.  Ibbs and Kwak (2000a) found similar 

results in their study, in which the engineering and construction industry had the highest 

score and the information systems industry had the lowest. 

Facility Construction’s higher maturity may be due to the self-contained nature of 

managing those projects entirely within the Facilities department and thus, formal 

structures such as PMO and the organizational change of work functions complexity is 

missing.  A study of 42 public Canadian agencies/departments supports that conclusion; 

respondents working on engineering and construction projects said organizational change 

management was not in their project scope (Aubry & Brunet, 2016).  In addition, 

construction departments implemented projects utilizing external contractors and 

subcontractors increasing the need for PME to utilize standard PM systems.  Thus, it is 

not surprising that the Facility Construction departments at community colleges rated the 

institution more mature in its project management processes.    

Domains: Complex Interdependencies Affecting Overall PM Maturity 

 Complex interdependencies exist at the domain level, as demonstrated by the 

moderate to strong correlation of all domains as summarized in Table 4.8.  While the 

exploratory factor analysis comparing the seven domains indicated the PM environment 
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(leadership and culture) explained over 63% of the variances, regression analysis 

indicated that Operational PM elements (staff, PMSMS, and PM office) have the 

strongest correlation to how PME self-rated the institution’s overall PM maturity (F (2, 

41) = 19.450, p < .001, two-tailed).  The Partnership and PM Performance (KPI) domains 

had little impact; the other domains explained over 92% of the total variance.   

Leadership, Culture, and PMSMS scores are showing levels between 3 and 4 

indicating practices are systematic and embraced; however the depth of understanding of 

what PM means appears to be limited at large community colleges.  Leaders and others 

may be asking employees to focus on project management and yet have a lack of depth of 

understanding in the organizational structures and operational processes necessary to 

execute their strategic projects timely, completely, and without undue employee 

resistance to change.   

Leaders acknowledge the importance of PM to execution, but may oversimplify 

what that means.  For example, it may train existing employees on PM terminology and 

stress planning without understanding how employee expertise/skills need to be hired 

into the organization.  This change can lead to a more structured, accountable 

methodology applied to the operational work of PM that in turn enables project success.  

Only 11.6% of PME had PM certification, indicating a low appreciation for the national 

PMI certification of staff competency.   

PME respondents work on a variety of projects.  However, there is little 

indication that staff competency/capability or formal infrastructure such as a PM Office 

has been embraced at community colleges.  This finding is supported by employee 
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comments submitted in an open-ended optional question at the end of the survey.  Thirty-

six (36) of 86 PME (42%) submitted qualitative comments.  Ten (10) of the comments 

were related to the lack of a formal PM Office that provides context on why PM Office is 

least mature at large community colleges (see Table 4.11).  At their institutions, PM is 

not systematized, in initial stages of forming a PMO, and in one case mentions PM is just 

“other related duties as assigned” to an employee.  Community colleges live in an 

environment of significant change with reductions in state funding; PM can provide the 

reduction of “wasted time and resources” spent on projects as one respondent stated.  

Another respondent’s comment captured the need for project management in successful 

execution of change: “While change is important in order to achieve our strategic goals, 

leadership doesn't recognize the importance of project management methodologies and 

discipline in successful strategic execution.” 

An additional seven (7) comments centered on the institution being at the early 

stages of PM maturity that provides some context on PM maturity overall at large 

community college systems (see Table 4.11).  The theme of these comments is that the 

institution’s use of PM is isolated to Facility Construction or IT; is in the initial stages of 

deployment; or department established years ago but facing obstacles to gaining PM 

maturity.  One respondent highlights the lack of leadership support as one of the 

obstacles to maturity: “acceptance of formal PM methodologies and governance is still 

difficult for most Sr. Management to conceptualize.”   
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Positionality 

I have always been interested in achieving results, whether individually or in 

organizations.  Throughout my 25 year professional career, leading for results has been 

my focus.  The most meaningful identities I bring to my research on project management 

are Community College Administrator; Chief Finance and Operations Officer (COO/ 

CFO); and experienced business sector Project Manager.  I bring both an insider and 

outsider view to these identities that bring nuance and context to this research of PM in 

large, complex U.S community colleges.   

In the business sector (my outsider view), there is a clear hierarchical 

management and decision-making structure; as well as employees motivated by 

performance pay and promotion.  As a community college administrator insider, I bring a 

bias that there are barriers to PM adoption present in higher education due to the 

observed absence of performance pay motivations to improve results and general distrust 

of business practices such as project management.  In order for PM to be embraced at my 

community college institution, the PMO is named “Project Facilitation Office” and we 

use staff titles of “Project Facilitators” that helped mitigate the general distrust of 

business management practices.  As this research study is primarily a quantitative online 

survey with only one qualitative questions, any negative bias impact to interpretation of 

the data is limited.  My experience instead provides insider knowledge as to the context 

of PM in community colleges through the lens of own experiential knowledge.   
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Implications for Practice 

The information gleaned from this study may be beneficial to institutions in 

developing PM processes to accomplish organizational change.  The community 

colleges’ overall PM maturity level of 2.72 indicates the institutions are primarily 

focused on managing individual projects.  In order to progress to a more mature project-

based organizations (levels 4 and 5), colleges/districts should emphasize standard  PM 

systems and tools; staffing competence and professionalism; and forming a PMO 

governance structure setting priorities, aligning to strategies, and promoting 

accountability (Görög, 2016).  This dissertation study found a strong correlation exists in 

that PM maturity ratings are higher in large community college systems having mature 

PM Office, knowledge management, and risk management practices (supporting 

hypotheses H2, H3, and H4).  To strengthen PM organizational maturity, senior leaders 

would need to empower the PMO to diffuse innovative PM practices and embrace the 

four characteristics of project-based organizations (Nicholas & Steyn, 2012):  

• Strategic management: focus the organization, 

• Portfolio management: choose the right project, 

• Gating methodology: nurture or get rid of projects, and 

• Project management: do the projects right. 

We did not differentiate in the survey between centralized vs. department level 

PMOs, however it is clear from respondent comments that most PMOs that exist were at 

the department level.  Five (5) institutions had formal institutional PMO strategic groups, 

however only one institution rated their college’s PM overall maturity higher than adhoc 
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to managed (Levels 1 or 2).  At the department level, Facility Construction is fairly self-

contained on accomplishing it’s project work and thus, scored higher in every domain on 

maturity than IT/Other departments whose work involves multiple departments across 

larger geographic area for consensus on project design and PM process management 

complexity.  Most of the comments about leadership and PMO challenges related to 

employees in non-facilities’ departments.  

The HEI culture may hinder maturity progression to a project-based organization 

(Levels 4 and 5).  The idea of a centralized PMO is particularly challenging in the HEI 

culture where less bureaucratic and shared governance type of decentralized management 

is preferred.  Project management is similar to other rational business managerialism 

concepts that seek to standardize and control processes for efficiency and effectiveness.  

Managerialism in general tends to conflict with the traditional HEI value of professional 

autonomy (Milliken & Colohan, 2004).   

Research has shown many common barriers to successful organizational change 

in higher education that similarly face project management: “competing priorities, 

resources, commitment, organizational structure, leadership change, insufficient 

knowledge, lack of accountability, and mistrust” (Ruben, Russ, Smulowitz, & 

Connaughton, 2007, p. 246).  The authors found “effective leadership and the ability to 

create ‘buy-in,’ obstacle ‘work around,’ and to maintain a vision of change in the face of 

challenges are key components of success” (p. 247).  This level of leadership is what the 

highest levels of PM maturity describe, yet creating an institutional PM focus that fits the 

unique HEI culture will be the challenge.  Thus, immature PM processes may leave 
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community colleges unprepared as an organization for implementing efficiently and 

effectively the organizational changes necessary for improved student success that the 

public demands.  This topic should and could be studied further. 

Study Limitations  

The study was limited in scope to large (> 19,999 student headcount for the fall 

term), urban/suburban, multi-campus, community college systems in the United States.  

By research design, the findings are not generalizable to the smaller community college 

population where it is unknown if project management processes exist.   

The findings for the large, complex population of interest are limited by some of 

the 44 institutions having only one PME respondent and thus, not all departments within 

the institution are represented in the data at an institutional level.  In addition, locating 

PME working outside of IT and construction departments was an imprecise process that 

may have missed identifying all the PME for the survey invitation, further limiting the 

data from all departments at an institution. The study found only 5 of 44 institutions had 

PM Offices at an institutional level which may explain the more limited number of PME 

outside of the traditional IT and Construction departments.  While individual institution 

data may omit some departments, the responses were averaged for all 44 institutions that 

together represented all the major departments containing PM. 

Finally, the study was not designed to answer why PM is immature at the 

surveyed colleges.  Further studies of a qualitative nature of higher maturity institutions 

would be helpful to answer that question. 
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Areas for Future Research 

 This research study provides baseline data on how Project Management practices 

are utilized in HEI, specifically the large, complex U.S. community colleges.  It is my 

hope that PM processes will continue to mature and be used to prioritize and manage 

organizational change strategies outside of IT and Construction areas in community 

colleges.  I recommend a longitudinal study of how these colleges continue to mature 

their PM practices; as well as studies focused specifically on PM outside the traditional 

IT and Construction departments.  Namely, to what extent are dedicated PME or 

institutional PMO structures used for major organizational change strategies outside of IT 

and Construction departments?  Some suggestions for such research might answer the 

following questions: 

1. What barriers, limitations, and challenges do leaders perceive in community 

college adoption of institutional PMO structures? 

2. How are project priorities determined and adapted over time for changing 

environmental conditions?  Whether PM projects utilize formal return on 

investment (ROI) for prioritization and approval of projects? 

3. How is project success measured?  Whether measures of success used for 

project approval are tracked/evaluated post-implementation? 

In order to understand more fully success factors of community colleges with 

mature institutional PM processes (Level 4 or 5 college), qualitative studies on designs 

specifically suited to the unique culture of HEIs are recommended.   
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Summary 

Community colleges are being asked to improve student success outcomes and 

operate more like a business – managing for quality, efficiency, and innovation.  Higher 

education only recently realized that organizational and operational structures such as 

project management might be beneficial to implement organizational change.  This 

quantitative online survey study examined how mature the adoption of project 

management (PM) is at large, complex community college systems in the United States 

by benchmarking results with seminal studies of other industries, a first such empirical 

HEI PM study.  Complexity for purposes of this study is defined as multi-campus urban 

or suburban institutions with Fall term student headcount greater than 19,999.  Research 

thus far has not focused on PM maturity in the higher education context; only 26 of 895 

(< 3%) peer-reviewed articles published since 1990 were related to higher education 

institutional maturity, capability or performance.   

The responses from 44 of the 55 largest U.S. community colleges/districts show 

PM practices being defined but at low maturity level similar to late-adopters of PM in 

other industries.  PM practices were often isolated to the Information Technology and 

Facility Construction departments.  PM maturity ratings are higher in large community 

college systems having mature PM Office (PMO), knowledge management, and risk 

management practices.  Results show higher maturity in leadership, culture, and PMSMS 

(systems/tools) than studies 10 years ago at two universities indicating increasing support 

for the concepts of project management at the department leadership level.  However, 
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scores remain unchanged on the operational staffing and PMO level that are necessary for 

institutional level adoption of PM fully aligned to institutional strategies.   

The HEI culture may hinder maturity progression to a project-based organization 

(Maturity Levels 4 and 5).  The idea of a centralized PMO may be particularly 

challenging in the HEI culture where less bureaucratic and shared governance type of 

decentralized management is preferred.  Thus, immature PM processes may leave 

community colleges unprepared as an organization for implementing efficiently and 

effectively the organizational changes necessary for improved student success that the 

public demands. 
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