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ABSTRACT 

This study sought to add to the limited scholarship on factors that affect federal research and 

development (R&D) funding activities at state comprehensive universities (SCUs).  Second, the 

study sought to inform R&D policy and practice at SCUs in assisting this scale of institutions in 

maximizing their federal award streams.  This study examined 216 masters-level large and 

medium institutions, and doctoral universities that were members of the American Association of 

State Colleges and Universities.  Four statistical models were developed and tested whereby a set 

of predictor variables were regressed to view their association with a set of R&D performance 

measures of interest to SCUs.  As determined from the four models, previous success in securing 

federal R&D funding carried the most weight in predicting future success, ceteris paribus.  Other 

significant predictors were the level of institutional funds channeled to R&D activities, number 

of sponsored program staff members, and the number of research universities in a state.  Policy 

implications identified were that the federal government should continue to invest resources in 

the Experimental Program to Stimulate Competitive Research and in other programs as the 

National Institutes of Health Academic Research Enhancement Award.  Such programs assist 

SCUs in securing federal R&D funds and many such institutions serve as gateways for 

underrepresented groups and individuals from low-socioeconomic backgrounds to access higher 

education.  A policy implication for states established was that states should continue to invest in 

SCUs as these institutions educate the largest number of college students and many are open-

access institutions attracting students who may not have had a chance to matriculate at more 
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selective research institutions.  Institutional policy implications identified were that if SCUs wish 

to enter the highly competitive federal R&D funding arena, they should first conduct a thorough 

analysis of the campus mission and determine if there are enough institutional resources and 

desire to pursue federal R&D funding grant awards.  Other arguably more attainable avenues of 

federal funding that SCUs could explore are science, technology, engineering, and mathematics 

education projects and programs that train the future workforce.  In addition, SCUs may also 

serve as flow-through subaward recipients from research institutions that may subcontract 

appropriate portions of larger federal R&D awards to the smaller SCUs.  Such subawards can 

increase an SCU’s external funding portfolio and also provide undergraduate research 

opportunities at such institutions. 
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PREFACE 

The genesis of this research originated when I first became employed within higher 

education in 1997 within an office of sponsored programs at an SCU in eastern Kentucky.  

Through this work, I quickly realized that institutions with very high or high research activity 

received a disproportionate share of federal R&D funds.  Furthermore, the smaller SCUs such as 

the one in which I was employed struggled to compete for small amounts of federal R&D 

funding.  It was then the question took form to determine how SCUs could maximize federal 

R&D funding, the overarching purpose of this study.  Through the course of my enrollment in 

the higher education leadership doctoral program at Indiana State University and interaction with 

my dissertation chair, Dr. Joshua Powers, whose research focuses on the study of academic 

R&D, I sharpened my thinking on the topic, studied the literature, and began formulating 

research questions of interest.  With a vision to produce a study that would have generalizability 

potential of benefit to SCUs in their quest for expanded R&D activity, I opted to pursue a 

quantitative study utilizing archival data, thereby avoiding the more risky study design of a 

survey and the issues of potentially low return rates.   
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CHAPTER 1 
 

 

INTRODUCTION 

Since their widespread development in the late 19th century, many public universities in 

the United States became preeminent centers of cutting-edge research.  These institutions were 

catalyzed by the passing of the Morrill Land Grant Act of 1862 that established a practical 

mission for higher education and subsequently by the adoption of the research university model 

from Germany.  The Morrill Act provided that 30,000 acres of federal land in each state be 

provided to each flagship university with acreage sold to support the institution.  The institutions 

became known as land-grant universities.  The Morrill Act focused growth at the land-grant 

institutions on agriculture and mechanical arts (A&M) and each university ultimately developed 

colleges of agriculture and engineering (Geiger, 1986); a few land-grant universities today still 

have the A&M denotation in their names.  By the 20th century, state research universities became 

central sources of innovation in the United States for advances in engineering, health, science, 

and a myriad of other disciplines.  However, state universities were not the only institutions 

during this period expanding research activity in the United States as some elite private 

campuses such as Johns Hopkins University, the University of Chicago, and Stanford University 

were also heavily engaged in research and development (R&D). 

Today, research activity in colleges and universities within the United States account for 

about 13% of all research and development (R&D) activities conducted and more than one-half 
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of all basic research (55%) conducted by any sector (Boroush, 2010).  Table 1 contains a matrix 

of all R&D expenditures in the United States by sector from fiscal year (FY) 2005 to 2010. 

Table 1 

U.S. Sponsored R&D Expenditures by Performing Sector for FYs 2005-2010 

FY All Sectors Business Federal Colleges/Universities Nonprofits 
 (in millions of current dollars) 

2010 397,629 289,105 41,754 51,163 15,606 
2009 372,535 269,267 39,905 49,021 10,593 
2008 347,048 247,669 38,927 46,983 9,429 
2007 322,104 226,159 37,716 45,197 8,960 
2006 299,201 208,301 35,632 43,128 8,239 
2005 288,324 200,724 35,005 40,484 8,140 

Note. Adapted from Boroush (2010). 

While state and private research universities were gaining prominence in the 19th century, 

a normal school movement was also emerging for the preparation of public school teachers.  The 

normal schools had strong service missions to the communities in which they were embedded 

(Henderson, 2009).  Indeed, the proponents of normal schools were true visionaries who focused 

upon the community and with the belief that preparing teachers would infuse education into their 

area’s populace (Ogren, 2005).  However, the normal school mission, which focused directly 

upon teaching, was not a new theme.  Even as far back as the Yale Report of 1828 (Yale College, 

1828), there was a very strong belief resonating among faculty of the importance of a college’s 

teaching mission and in maintaining the inclusion of the classics within the undergraduate 

curriculum rather than research-focused activities (Pak, 2008).  Nevertheless, normal schools 

would not remain simply institutions to train teachers for long (Ogren, 2005).  Following World 

War II and particularly into the 1960s, as higher education expanded, the normal schools grew to 

include a much wider array of programs and activities, with many institutions metamorphosing 

into state colleges and universities (Ogren, 2005).  Interestingly, about one-half of the state 
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comprehensive universities (SCUs) today can trace their roots back to the normal school 

movement (Finnegan, 1991).  One factor that fueled the normal school metamorphosis was that 

many students had little desire for teaching, and therefore these institutions began offering 

numerous undergraduate programs (Altenbaugh & Underwood, 1990).  Still the normal schools 

had a special position within higher education by enrolling substantial numbers of students while 

also providing teaching, research, and public service with an embedded vocational element 

(Henderson, 2009).  To meet local community needs normal schools were structured so that 

graduates could transition into the workforce promptly (Bardo, 1990; Dunham, 1969; Henderson, 

2009).  A natural outgrowth of the normal school expansion was the conduct of sponsored R&D, 

albeit on a scale substantially smaller than the state flagship research universities and the elite 

private research institutions.  Today, many faculty members at SCUs do conduct R&D 

investigations and many such projects involve undergraduates and/or graduate students.  Further, 

many SCUs have robust undergraduate research programs that infuse the quest for new 

knowledge into young individuals and often spur students to continue on toward graduate school 

and the doctorate.  However, despite the huge gains in higher education made by the SCUs in the 

latter part of the 20th century, the cumulative dollar volume of research conducted on such 

campuses is small when compared to the over $1.83 billion of total R&D expenditures conducted 

at the 10 lowest ranked institutions within the top 100 research universities in this country 

(Capaldi, Lombardi, Abbey, & Craig, 2010). 

Research and development in the United States is important and is closely monitored.  

The federal agency charged with supporting and monitoring the U.S. science and engineering 

research effort is the National Science Foundation (NSF).  Organized by Congress in 1950, the 

NSF is mandated by the federal government to compile data on all R&D spending in the United 
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States (Geiger, 1986).   In fiscal year 2009, the NSF alone provided $3.95 billion to American 

colleges and universities for R&D, the largest percentage of which was provided to universities 

with very high research activity (National Center for Science and Engineering Statistics, 2011).   

Another type of R&D prominently conducted at many research universities and medical 

schools is health-related investigations.  In the United States, the National Institutes of Health 

(NIH) is the major federal sponsor of medical research and investigation.  Since 1930, the NIH 

has been the paramount research vehicle for the U.S. government to fund medical R&D by first 

operating internal research laboratories (Graham & Diamond, 1997).  In 1945, greatly increasing 

its medical prowess and support of sponsored medical R&D, the NIH took a major lead by 

assimilating “. . . fifty wartime research grants . . .” (Graham & Diamond, 1997, p. 31).  In fiscal 

year 2011 for R&D projects alone, the NIH provided $21.30 billion (NIH, 2012b).  Research 

universities both large and small that have medical schools can gain millions of NIH R&D 

dollars through their institutional robust investigative infrastructures.  Many such very high-

activity, research-driven organizations have also capitalized upon technology transfer 

opportunities by developing new medical technologies and pharmaceuticals and bringing such to 

market, thereby increasing revenue streams. 

Unfortunately, SCUs lack funds to provide robust R&D infrastructures necessary to 

capitalize upon lucrative technology transfer endeavors such as medical technologies to connect 

with the commercial market.  It is also well known in the academy that many research 

universities actively attract top researchers to laboratories through higher salaries and large 

startup fund packages.  Unfortunately, due to lower research budgets, SCUs usually cannot 

financially attract these types of research “rainmakers” from premiere campuses.  Nevertheless, 

some SCUs are attempting to commercialize technologies and products developed by their 
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existing faculty, although only a few of these institutions have made any noticeable gains.  To 

exacerbate the inability to compete with research universities, SCUs are awarded a much smaller 

share of R&D dollars available from non-federal R&D sources as well.  Funding for R&D can 

come from a variety of sources, such as private and public corporations, foundations, 

municipalities, states, even globally, but the principal funder of academically sponsored research 

in this nation is the U.S. government.        

To manage the large amount of federal R&D funding as well as other external funds for 

research received by research institutions, highly specialized offices were developed.  Many of 

these units were appropriately titled the Office of Sponsored Programs (OSP).  In many OSPs at 

research universities, the units are staffed with highly trained staff specializing in pre-award, 

post-award, or compliance functions.  These OSP staff members are often called research 

administrators, as they are charged with the administration of research or sponsored projects.  

Some OSP staff members assist faculty in searching for external funding opportunities that if 

awarded for competitive research proposals can enlarge the researcher’s R&D funding portfolio.  

Other OSP staff members assist faculty in editing proposals, developing budgets, completing 

forms, submitting R&D proposals to potential sponsors, managing post-award activities, and 

some may even assist in writing grant proposals.  As research infrastructures also grew 

somewhat at SCUs, these campuses also developed OSPs.  Likewise at SCUs, many OSP staff 

members assist faculty members in identifying possible R&D funding streams, which can 

enlarge an institution’s total R&D portfolio and also help faculty in other areas of grant award 

pursuit. 

To assist OSP staff members in maximizing assistance to faculty and navigating federal 

policy concerning R&D funding, in 1959, the National Council of University Research 
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Administrators was developed as a professional organization (Roberts, Sanders, & Sharp, 2008). 

Then in 1967, the Society of Research Administrators was formed as a second professional 

organization for OSP staff which provides professional development opportunities to members, 

very similar to the support provided by the National Council of University Research 

Administrators (Society of Research Administrators, 2012).   

Research universities and SCUs are fully cognizant of the amount of potential funding 

available in the United States and despite the turndown in the economy since 2008, the total is 

massive. Comprising all performance sectors of the United States, R&D funding comes from 

business and industry, colleges and universities, the federal government, and non-profit 

organizations (Boroush, 2010).  In 2008, a total of $397.6 billion was expended on sponsored 

R&D activities encompassing all performing sectors in the United States (Boroush, 2010).  Of 

the total expended on sponsored R&D funding in 2008, business and industry as a performing 

sector spent the largest percentage at 72.7% or $289.1 billion (Boroush, 2010).  In 2008, total 

college and university internal R&D spending as a performing sector was $51.1 billion, up 4.0% 

from $49.0 billion in 2007 (Britt, 2008). In 2008, the U.S. federal government ranked second as a 

performing sector, expending a total of $41.7 billion for 10.50% of the distribution (Boroush, 

2010).  The federal government also invests the largest amount for sponsored R&D funding in 

academia, over 60% of the allocation since 1972 (Britt, 2012).  In 2008, non-profit organizations 

spent $15.6 billion on R&D (Boroush, 2010).  Therefore, when analyzing the total sponsored 

R&D dollar pool available to academia in the United States, it is presumptive that despite their 

disadvantage in competing with research universities, SCUs would actively engage to increase 

research funding as much as possible.   
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Total federal government funding for sponsored R&D funding across all federal agencies 

for 2008 was $103.7 billion, up 1.9% from the 2007 total of $101.7 billion (Boroush, 2010).  For 

the year 2008, colleges and universities received $30.4 billion of the total federal spending on 

R&D (Britt, 2008).  Not surprisingly, the largest share of the U.S. federal investment in R&D 

awards funneled to academia is to very high or high research activity universities, and these 

institutions fiercely compete among themselves for the largest share of federal R&D dollars.  

Notwithstanding, the more federal R&D funds a university receives, the more prestige the 

institution possesses (McGuire, Richman, Daly, & Jorjani, 1988).  Often research universities 

invest some of their own institutional internal funds into their R&D enterprises, which SCUs can 

sometimes do but at a much lower level, if at all.  Though SCUs cannot obtain R&D funding at 

the level of the research campuses, nonetheless many of these smaller institutions are very much 

interested in maximizing the amount of federal R&D dollars the institution could receive. 

Statement of the Problem 

With the massive federal investment in R&D directed to academia, competition for these 

funds among academic institutions is fierce.  Moreover, most of the federal investment in 

academic R&D is to public and private very high and high research activity institutions with 

much less support directed to SCUs.  Yet, many SCUs are becoming more engaged in research 

activities, have expanded their missions substantially beyond their normal school roots, have 

raised the level of faculty and student R&D activities on their campuses, and have added doctoral 

programs.  Nevertheless, financial support for federally sponsored R&D is still highly skewed 

toward the research universities, making it difficult for SCUs to compete for federal R&D 

funding, typically the largest stream of research revenue for academia in the aggregate.  

Naturally, fierce competition also exists between SCUs for the limited amount of federal R&D 
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funding available to this type of institution.  For the purposes of this study, SCUs that had large-

sized or medium-sized master’s-level programs, even though they may have been part of a larger 

university system, were included in the sample.  The top 10 SCUs under the Carnegie 

Classification for institutions with large-sized or medium-sized master’s-level programs 

receiving the largest share of federal investment for R&D research for fiscal year 2011 are listed 

in Table 2. 

Table 2 

Federal Support for R&D for FY 2011: Top 10 State Comprehensive Universities 

 
Institution 

           Amount 
   (in thousands of current dollars) 

CUNY City College 40,595 
New Mexico Inst. of Mining and Technology 37,316 
San Jose State University 
Alabama A&M University 

26,389 
23,988 

CUNY Hunter College 22,901 
Marshall University 
California State  University-Northridge 

21,852 
19,769 

Boise State University 18,811 
San Francisco State University 
California State University-Fullerton 

17,337 
16,159 

Note. Adapted from the National Science Board (2013). 

Although some SCUs such as those displayed in Table 2 received a noteworthy amount 

of federal R&D funding, most SCUs receive a much lower amount of federal R&D dollars. 

Table 3 displays the lowest 10 SCUs in receiving federal R&D dollars in fiscal year 2011. 
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Table 3 

Federal Support for R&D for FY2011: 10 Lowest Ranking Master’s Level Institutions 

 
Institution 

Amount 
(in thousands of current dollars) 

Southern Arkansas University 14 
Bemidji State University 17 
Eastern Connecticut State University 20 
Southeast Missouri State University 21 
University of Southern Indiana 25 
Shippensburg University of Pennsylvania 34 
University of Wisconsin-Platteville 50 
SUNY College at Oneonta 75 
Slippery Rock University of Pennsylvania 77 
California University of Pennsylvania 106 
Note. Adapted from the National Science Board (2013). 

Congress and federal agencies are cognizant of the competition disparity faced by SCUs 

for R&D funds.  Agencies such as the NIH specifically set aside R&D funds for competitive 

grant programs to be used for institutions that have not received a major NIH grant award.  

Eligible institutions that compete for such funding include many SCUs (NIH, 2012a).  For 

example, the NIH Academic Research Enhancement Award (AREA) grant program is explicitly 

for health professional schools and institutions of higher education which include certain SCUs 

(U.S. DHHSOER, 2012).  To be eligible to submit an AREA grant proposal, the NIH states an 

institution must 

offer baccalaureate or advanced degrees in the biomedical or behavioral sciences. The 

applicant organization may not receive research grants and/or cooperative agreements 

from the NIH totaling more than $6 million per year (in both direct and facilities & 

administrative costs) in at least 4 of the last 7 years. (NIH, 2012a, p. 2) 

For the period from April 2012 to March 2013, there were only 280 institutions on the 

NIH listing of institutions of higher education ineligible for AREA Awards (NIH, 2012b).  The 
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total NIH budget for 2012 was $30.87 billion, not surprisingly, the majority of funding for 

sponsored R&D to academia was awarded to very high and high research activity universities 

(U.S. DHHS, 2012a).  Even with the additional funding opportunities such as AREA grant 

awards for eligible SCUs, R&D funds for such institutions is limited and quite competitive.  For 

fiscal year 2011 the AREA program average success rate for proposals was only 17.74% (U.S. 

DHHS, 2012b).  Therefore, even with a much more level playing field, SCUs had a slim chance 

of a successful AREA proposal in 2011.  Though changes are occurring at the NIH to increase 

SCUs chances of funding such as attempting to place, when possible, proposal evaluators from 

SCUs on AREA proposal evaluation panels, the odds of success for smaller institutions are still 

low. 

Another program that attempts to level the playing field of federal R&D dollars available 

to academia is the experimental program to stimulate competitive research (EPSCOR).  This 

program requires several federal agencies to set aside competitive funds to be awarded to 

institutions within states that do not receive a large portion of federal R&D funds (National 

Aeronautics and Space Administration, 2012; National Science Foundation, 2012; U.S. 

Department of Energy, 2012).  However, large research universities within EPSCOR states can 

also compete for these federal R&D EPSCOR funds, thereby decreasing the odds of success 

among the SCUs in that state.  Therefore, to increase their receipt of R&D funding, it is critical 

that SCUs maximize their ability to secure external funding from all sources, but especially the 

U.S. government, the largest sponsor of academic R&D activity.  Unfortunately, to date, research 

to inform policy and practice at SCUs is extremely limited. 
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Purpose of the Study 

The purpose of this study was twofold.  First, the study sought to add to the limited 

scholarship on factors that affected federal R&D funding at SCUs.  Second, it sought to inform 

R&D policy and practice at SCUs in order to assist this scale of institutions in increasing their 

federal award streams.  Using data on a sample of SCUs that were members of the Association of 

American State Colleges and Universities (AASCU), the study tested regression models that 

were used to determine if a set of independent variables were associated with measures of R&D 

performance. 

Research Questions 

Informed by the purposes of the study, the following three research questions were 

investigated: 

1. What institutional infrastructure factors affected the level of federally sponsored R&D at 

SCUs? 

2. What human resource factors affected the level of federally sponsored R&D at SCUs? 

3. What environmental context factors affected the level of federally sponsored R&D at 

SCUs? 

Using data on academic R&D expenditures from the NSF, the U.S. Department of 

Education’s Integrated Postsecondary Education Data System (IPEDS), the Web of Science 

database, Carnegie Classifications, and other data sources, the results of this study advance 

knowledge in the field of sponsored research management at SCUs and provide insights for 

institutional leaders and policy makers on how to optimize sponsored research infrastructure, 

capacity building, and institutional support to potentially increase the amount of federal R&D 

funds received. 
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Plan of the Dissertation 

In Chapter 1, I provided the basis for a study of R&D at SCUs.  Chapter 2 presents a 

contextual and historical analysis of sponsored research in American higher education generally 

and at SCUs in particular.  Chapter 2 also provides a history of sponsored research development 

and theoretical framework for the regression models to be used in the study based upon the 

corpus of literature.  Chapter 3 presents the methodology to be used, the focal variables 

investigated and their operationalizations, and the nature and conduct of the quantitative research 

elements.  Chapter 4 presents the results of the study.  Chapter 5 discusses the findings, their 

implications, limitations of the study, and opportunities for future research.   
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CHAPTER 2 

 

LITERATURE REVIEW 

Chapter 2 provides the context and previous scholarship that undergirds this study.   The 

first section of Chapter 2 traces the evolution and progression of sponsored R&D in the United 

States through the history of the American research university (Geiger, 1986).  Specifically, 

important events that catalyzed the progression of American higher education are explored, such 

as the Morrill Land Grant Act of 1862 and the development of U.S. research institutions that 

were patterned after the best German universities.  The unfortunate tragedy of World War II 

propelled American higher education much further than ever before into R&D, and the influence 

of this event upon research is also described.  Last in this section, the development of highly 

specialized offices in the late 1950s and early 1960s to support the research mission of 

universities is examined.  

The second section in Chapter 2 describes the normal school movement.  This discussion 

traces how these specialized institutions were formed, their contribution to the Allied war effort 

in World War II, and finally their development into the SCUs of today.  This section also 

includes a discussion of the development of AASCU institutions. 

The third section in Chapter 2 shifts to a review of the literature focused on academic 

R&D, most especially the research that provides insights into factors that impact R&D 

performance.  The limited scholarship on SCUs in this regard is also integrated into this section. 
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History of Academic Research and Development 

The history of American higher education is one in which the progression of R&D 

activity played an important role in shaping what it is today.  This history has its roots as far back 

as the 1800s, when such institutions gained their structural underpinnings (Geiger, 1986).  

However, the bastions of discovery known as research universities did not begin as highly 

research-engaged entities.  Rather, the first institutions of higher education in the United States 

such as Harvard College, were created to train ministers and public servants rather than delving 

into new discovery.  Indeed with the Yale Faculty Report of 1828, colleges and universities were 

pressed to maintain the teaching of the classics rather than explore research-focused endeavors 

(Yale College, 1828).  Nevertheless, there was at least grudging recognition of the importance of 

practical preparation as a role for college embedded in the Yale Report, and hence the 

groundwork was laid for what would come some decades later. 

One event in the mid-1800s in the midst of the American Civil War that helped to lay this 

groundwork further was the passage of the Morrill Land Grant Act of 1862 (Rudolph, 1990).  

The Morrill Land Grant Act mandated that 30,000 acres of federally owned land be provided to 

each state for each senator and Congressional representative and which land could be sold and 

the proceeds channeled back to the flagship institution if the state had such an institution, giving 

these campuses a tremendous financial edge over other public colleges of the day (Hofstadter & 

Hardy, 1952).  If the state did not have such an institution and if so could not establish such an 

institution within five years, the federal land provided would be forfeited (Hofstadter & Hardy, 

1952).  Justin Smith Morrill was the originator of the Land Grant Act, which may have been the 

greatest piece of legislation concerning education in the history of the United States (Cross, 

1999).   
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The official purpose of the Land Grant Act was “to provide a practical education for working 

people” (Cross, 1999, p. xiii).  The Land Grant Act itself initially helped focus college 

curriculum on agricultural, engineering, mechanical arts and veterinary medicine but did 

encompass many other disciplines (Cross, 1999).  It was only after the southern states seceded 

from the Union that the Land Grant Act was able to be made law as “it had passed Congress but 

had been vetoed by President Buchanan in 1859” (Hofstadter & Hardy, 1952, p. 39).  

The next and arguably most substantive milestone influence in shaping today’s research 

universities came in the late 1870s.  A number of leading American academics had spent time in 

Germany, where the research university was paramount and where these individuals came to see 

the value of its adaptation in the U.S. context (Geiger, 1986).  The first institution developed that 

followed this model was Johns Hopkins University.  Hopkins did more to propel research in 

America than any other university in that Hopkins-trained graduates carried the research-focused 

spirit into many other universities of the day (Geiger, 1986).  In fact Johns Hopkins University 

awarded more doctorates “during the 1870s and 1880s than Harvard and Yale combined” 

(Geiger, 1986, p. 6).  Other institutions of the day, such as Columbia, Harvard, and Michigan, 

followed through transformation of their current missions to ones that included research 

expectations for faculty (Geiger, 1986).  During the 1890s, movement within the faculty body 

was occurring.  In fact young graduates with Ph.Ds could very easily gain positions at 

universities, and those seasoned faculty with solid reputations were courted by many institutions 

(Geiger, 1986).  The practice of luring scholars away from one institution to another was so 

commonplace at that time the president of the University of Michigan in 1892 stated, “Whereas 

formerly it was rare that a professor was called from one institution to another, now the custom is 

very general” (Geiger, 1986, p. 11).  Not surprising was that Johns Hopkins University first 
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practiced luring faculty to itself to build its robust research infrastructure, and this procedure set 

the stage after the founding of the University of Chicago in 1892 that this soon-to-be prestigious 

institution also drew seasoned research faculty away from competitors and “caused an immediate 

turbulence in the academic marketplace” (Geiger, 1986, p. 11).  As other universities were 

founded during this period, many also focused upon graduate education and research.  It was not 

only the public universities that grew during this era as “overall about five times as many private 

institutions as public ones were founded during the entire period” (Goldin & Katz, 1999, p. 42).  

However the one institution that set the stage for the metamorphosis of higher education to 

embrace R&D in America was John Hopkins University. 

At the turn of the 19th century and up through World War I, the American research 

university continued to develop.  However, in the 1800s the academic researcher had to seek his 

or her own funding as there was no organized mechanism for giving to scientific endeavors 

(Miller, 1970).  Though corporations of today provide millions of dollars for R&D at universities 

across America, in the 1800s, business and industry of that period did not readily support 

research. Muirhead (1999) stated, “Until the early 1900s, corporate contributions were viewed 

negatively, as ‘giving away’ shareholder assets without their consent” (p. 6).  Indeed many 

researchers of the day had to be entrepreneurial to locate funds to fuel discovery (Miller, 1970).  

Nonetheless, change to funding of the American research university did occur.  Though the 

federal government was not a noted provider of academic resources in the 1800s, private 

foundations were starting to fund research at universities with increased frequency.  For 

example, Miller (1970) stated, “The great research endowments and private foundations of the 

early twentieth century owed their structure to the general trends in American economic 

development” (p. ix).  However, initially researchers of the 1800s had to use their own wits to 
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garner resources to fund their research endeavors, as many academicians courted wealthy 

individuals who had specific interests in certain areas of research and hence funded many 

projects of the era (Miller, 1970).  Still, the American research university grew and from 1890 to 

1910 American higher education took on its “modern features” (Goldin & Katz, 1999, p. 40).  

Two of the largest private foundations that supported higher education prior to 1940 were the 

Carnegie Corporation and Rockefeller Foundation (Geiger, 1993).  Then after World War II, the 

Ford Foundation made its entrance into the foundation-funding arena supporting higher 

education (Geiger, 1993). 

The next watershed event impacting the rise of the research university mission was 

World War II.  With the nation at war, the federal government turned to its research universities 

to provide the insights on how victory could be achieved (Graham & Diamond, 1997).  Some 

examples of the technologies that emerged from this effort included radar, which assisted the 

British Royal Air Force in defending London against the tenacious Luftwaffe blitz, and U.S. 

Navy ships in the Pacific from Japanese pilots, providing critical lead time in identifying the 

enemy’s location (National WWII Museum, 2013, para. 2).  In addition, research universities 

contributed greatly to the Manhattan Project, which led to development of the atomic bomb and 

its use to end World War II in August 1945 (U.S. History, 2012). 

In 1944, Vannevar Bush, then the Director of the Office of Scientific Research and 

Development, provided President Roosevelt a roadmap on how the federal government should 

continue to support R&D after global hostilities ended (Bush, 1945).  Although Bush’s vision for 

one central agency as the sponsor of such research was not adopted, it did usher in a substantial 

increase in federal sponsorship of academic R&D that continues to expand until this day.  Since 

World War II, research universities with very high activity have garnered the largest portion of 
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federal research dollars provided to fund R&D.   In 2008, over $9.83 billion was allocated by the 

federal government to the top 25 public research universities for R&D (Capaldi et al., 2010). 

To assist the research universities in their quest for new knowledge and to effectively 

compete for federal grants, highly specialized offices were formed to help the institutions 

manage their research activities.  These offices, many of which began with just one or a few 

individuals to assist faculty later grew and became known as OSPs, which were staffed with 

personnel who learned how to manage research and to assure compliance with federal, state, and 

institutional policies. This burgeoning field of research administration was natural in its creation 

and necessity.  As federal government dollars fueled discovery at universities to help in the effort 

to win World War II, post-war resources for universities from the federal government was 

relatively new to academia (Norris, 2006).  There was little regard by the universities in the ways 

to manage these federal financial resources (Norris, 2006).  However, the disconnect between 

universities and research administration disappeared in the 1960s as the federal government 

began placing tighter restrictions on how government funds were to be spent and likewise the 

OSP were organized to meet this need. 

To assist OSPs in managing federal funds awarded to their institutions, in 1959 the 

National Council of University Research Administrators was formed (Roberts et al., 2008).  In 

1969, the Society of Research Administrators was formed as the second professional 

organization to assist OSPs in the management of research endeavors (Society of Research 

Administrators, 2012).  Both organizations have become paramount organuzations to actively 

assist research administrators in the management of R&D and both have peer reviewed journals 

that add to the knowledge base of R&D management techniques.   
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Context for Normal Schools 

The founding fathers of the United States believed that education of the citizenry should 

be left up to the states; therefore, no mention of any requirements for public education is written 

in the U.S. Constitution.  Nonetheless, higher education was the first facet of learning to be 

established in the new world.  The first college established in the American colonies was 

Harvard College in 1636, but it would be nearly two centuries later until the first teachers college 

or normal school was established in 1838 in Massachusetts (Mosher, 1924).  Internationally, the 

normal school was first developed in France in the 17th century (Mosher, 1924).  Then in the 

18th century, Prussia embraced the concept of teachers’ colleges (Mosher, 1924). 

The normal school as an institution was dedicated to the preparation of teachers and with 

the recognition that teaching was both a worthy and challenging task but that a nation’s future 

was predicated on well-trained instructional professionals for elementary and secondary 

education.  In the United States, the normal school movement exploded following its 1838 start 

with a number of states developing normal schools by legislative action. The states where such 

institutions were founded included Alabama, Arizona, Colorado, Georgia, Idaho, Iowa, 

Maryland, Montana, New Mexico, Oregon, South Dakota, Virginia, Washington, and West 

Virginia (Humphreys, 1923).  However, Arkansas, California, Illinois, Indiana, Kentucky, 

Louisiana, Mississippi, Missouri, New Jersey, Pennsylvania, Rhode Island, South Carolina, and 

Tennessee used commissions or boards to develop their normal schools (Humphreys, 1923). 

Both of these types of normal schools ushered in an important era where teacher preparation was 

very focused at these types of institution.   Table 4 shows when normal schools were established 

in each state. 
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Table 4 

Establishment of the First State Normal Schools in Each State 

State Year Est. State Year Est. 
Massachusetts 1839 Utah 1869 
New York 1844 Missouri 1870 
Connecticut 1849 New Hampshire 1870 
Michigan 1849 Arkansas 1872 
Rhode Island 1852 North Carolina 1876 
Iowa 1955 Texas 1879 
New Jersey 1855 North Dakota 1881 
Illinois 1857 South Dakota 1881 
Minnesota 1858 Oregon 1883 
Pennsylvania 1862 Virginia 1884 
California 1862 Louisiana 1885 
Kansas 1863 Arizona 1885 
Maine 1863 Wyoming 1886 
Indiana 1865 Florida 1887 
Wisconsin 1865 Nevada 1887 
Vermont 1866 Colorado 1889 
Delaware 1866 Washington 1890 
Nebraska 1867 Oklahoma 1891 
West Virginia 1867 Idaho 1893 
Montana 1893 Kentucky 1906 
New Mexico 1893 Alabama 1907 
South Carolina 1895 Tennessee 1909 
Maryland 1896 Mississippi 1910 
Ohio 1900   
Note. Adapted from Harcleroad and Ostar (1987).  

Initially, and like other institutions of higher education in the nation, enrollment in the 

American normal school was largely reserved for White men and excluded others based upon 

socioeconomic status, gender, or race (Ogren, 2005).  However, later the normal school became 

one of the first institutional types to enroll women in sizeable numbers and later minorities 

arguably out of necessity to effectively teach the masses (Ogren, 2005).  Normal schools also 

came to be seen as less prestigious, if not outright threatening, to some who saw postsecondary 

education as the exclusive domain of the elite.  Riesman (1958), critical of the expanded 

missions of higher education in general, used a snake metaphor to describe what was occurring 
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in his view of higher education at that period, which also unfortunately included the normal 

school movement  

There are plenty of colleges where the professors read nothing heavier than Life or the 

Saturday Evening Post or the local newspaper.  The avant-garde, in looking back at the 

middle ranks of the procession, has ordinarily no idea how far these have traveled away 

from the bottom ranks. By the same token, the head of the procession cannot “see” the tail 

end, because the middle obscures its view, and the tail end moves so far behind, the avant-

garde turns and twists that it ordinarily fails to learn. (p. 48)   

The early normal schools fell into Riesman’s latter category and possibly deserved some 

of the criticism (Ogren, 2005).  Ogren (2005) mentioned that the early normal schools “were 

bare-bones institutions, most of whose students were barely educated beyond the elementary 

level.  The academic curriculum was necessarily low-level, and the teacher education curriculum 

was immature” (Ogren, 2005, p. 29).  However, eventually normal schools began providing a 

needed benefit by catering to women who were not allowed in the more prestigious institutions 

and children of farmers who could not afford any other type of education (Ogren, 2005).  The 

first institution to award teaching degrees for elementary grades to African Americans was 

Winston-Salem Teachers College in 1925, a historically Black college (Roebuck & Murty, 

1993).  The normal schools’ most gloried days were from the 1870s to the 1900s as they grew 

rapidly and added curricula as needed, targeted to the regions and localities they served (Ogren, 

2005).   

In the first third of the 20th century the normal schools were uniquely positioned in their 

ability to teach and train, an asset put to work intensively during World War II.  When hostilities 

broke out in September 1939 with Adolph Hitler’s blitzkrieg, or lightning war, launched against 
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Poland, the normal schools in America soon began to train U.S. military pilots.  Many courses in 

electrical studies, mathematics, military drills, and other appropriate curricula were taught as the 

normal schools graduated hundreds of young pilots to help fill the skies to assist in defeating the 

Axis powers.   

Post-World War II Developments 

As the years progressed following World War II, public higher education expanded.  

Indeed once a state had committed at least some funding for public higher education, the stage 

was naturally set for this expansion (Jencks & Reisman, 1968).  Also during this time 

universities were at the forefront of a new era that saw the application of educational discoveries 

to commercial purposes, the growth of the methodology of research, and increased attention to 

societal problems (Goldin & Katz, 1999).  Ross (1979) postulated that higher education was 

being shaped by “Darwinian thought, Mendelian genetics, and later by the increased role of 

statistics, testing and empiricism” (p. xx).  As this growth of public higher education from the 

Northeast to the Pacific Coast occurred, the normal schools metamorphosed also into a “network 

of multipurpose state colleges” (Jencks & Reisman, 1968, p. 173).  One reason for this 

tremendous expansion of higher education was that America was changing from a 

“manufacturing and service orientation into a knowledge-based information and technology-

orientated country” (Harcleroad & Ostar, 1987, p. 65).  Though between 1940 and 1950 tuition 

at public universities increased 54%, states provided almost all or a very large part of their state 

institutions’ budgets (Harcleroad & Ostar, 1987).  Indeed the reason that states eventually 

plowed resources into public higher education was based upon the notion that public education 

benefited not only the individual student but society as a whole (Harcleroad & Ostar, 1987).  

Because many students did not necessarily want to enter the teaching profession, the normal 
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schools added appropriate curricula and even graduate programs, further changing from state 

colleges to state universities (Jencks & Reisman, 1968).  The normal schools had many other 

beneficial characteristics that propelled them on this course, including low tuition and a 

geographical dispersion so that students could attend as commuters (Jencks & Reisman, 1968).  

The normal schools were also the most demographically inclusive institutions; therefore, many 

individuals were educated who would not otherwise have been admitted into the more 

prestigious institutions of the day (Jencks & Reisman, 1968). 

The long progression of normal schools to state colleges then to state universities led to 

the development of the SCUs of today.   Dunham (1969) mentioned the normal schools moved 

quickly into multipurpose institutions.  Appendix A shows the SCUs of today that have their 

roots back to the normal schools and teachers colleges. 

Association of American State Colleges and Universities 

As the large research universities grew following World War II, the normal schools also 

began to become larger and more comprehensive in scope as previously described.  This process 

really began to accelerate in the 1950s and early 1960s, in part as a function of the enormous 

increase in postsecondary participation by a greater proportion of American society (Harcleroad 

& Ostar, 1987).  On February 12, 1961, AASCU was formed as an association group 

representing this class of institutions (Harcleroad & Ostar, 1987).  This group of state 

comprehensive colleges and universities would evolve into a force that would have a strong 

voice within Washington, DC, as these institutions would eventually educate the majority of 

students in the United States.  In 1962, AASCU membership stood at 160 state colleges and 

universities (Harcleroad & Ostar, 1987).  Currently, AASCU has 420 state colleges and 

universities as members and is the largest corpus of public higher education institutions in the 
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United States (AASCU, 2012b).  Indeed, AASCU institutions educate the majority of 

Americans, many who otherwise would not be able to attain a college degree except perhaps 

through the two-year college.  Dunham (1969) described the metamorphosis of many AASCU 

institutions  

In sum, there seems to be an evolution in the present AASCU membership.  The normal 

school to prepare elementary teachers becomes a teachers college to prepare secondary as 

well as elementary teachers.  Then as the state seeks to respond to increasing demands for 

higher education, the teachers college expands its function and enlarges its enrollment 

and curriculum to become a multipurpose state college and perhaps a university (p. 37). 

Notwithstanding, AASCU institutions are distinct from their larger research university 

cousins by having the following characteristics: 

 Primarily comprehensive institutions emphasizing professional programs; 

 Predominantly awarding baccalaureate and master’s degrees; 

 Meeting diverse needs of different states primarily at the baccalaureate and master’s 

levels but including less than baccalaureate programs and doctoral programs in 

selected professional fields; 

 Requiring faculty primarily to teach yet remain at the cutting edge of knowledge in 

their fields; 

 Predominantly open-access institutions that emphasize equal opportunity; and 

 Receiving primary funding from state taxes, with a tradition of low or moderate 

tuition charges. (Harcleroad & Ostar, 1987, p. 2) 

Many AASCU institutions do not have the enrollments, endowments, or nationally 

known faculty vis-a-vis the larger research universities (Buckalew & Ford, 1988).  Hence, many 
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AASCU institutions often lack the resources to conduct cutting-edge research.  However, many 

faculty members graduate from the same quality doctoral programs as do other faculty at the 

larger research institutions.  Some comprehensive analyses were conducted in the 1980s that 

studied either AASCU SCUs in particular or similar type institutions, but few studies focused on 

R&D funding.  One study by Muffo and Coccari (1982) examined independent variables that 

predicted funding success at AASCU institutions. 

R&D Performance Research in Higher Education 

Studies focused on research productivity typically examined the barriers and incentives to 

faculty members in the pursuit of research activities and did not examine variables that affect 

R&D funding (Daniel & Gallaher, 1990; Davis & O’Hanlon, 1992; Dooley, 1994; Mishler, 

1988; Monahan, 1992; Snyder, McLaughlin, & Montgomery, 1990; Stahler & Tash, 1992). 

Furthermore as it regards SCUs in particular, Mishler (1988) postulated that many factors 

affected a teaching institution’s progression in moving towards a more research robust 

infrastructure.  Yet that particular scholarship is limited.  Hence, most studies described in the 

literature focused on R&D conducted at large research universities. That work does, however, 

provide valuable insights into factors that may also affect R&D funding success at SCUs.  That 

literature, then, provides one key basis for informing this study design and choice of variables. 

R&D Performance at Research Universities 

In a cross-sectional study of colleges and universities (n = 112), Monahan and Fortune 

(1995) used univariate and multivariate techniques to identify 33 variables they felt may 

influence R&D success.  Three independent variables were found to be positively significant at p 

< .05 level when regressed against a dependent variable operationalized as the percentage of 

proposals funded.  The first, equipment/technology that could support R&D activities, was 
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positively significant at p = .026.  A portion of indirect cost generated by an award to be returned 

to the faculty member(s) responsible for submitting a R&D proposal as a variable was also 

positively significant at p = .004.  OSP training provided to campus individuals about the 

proposal approval process was the third positively statistically significant variable at p = .012. 

In Monahan and Fortune’s (1995) second analysis, 10 independent variables were found 

to be statistically significant when using percentage of dollars awarded as the dependent variable.  

The 10 independent variables were release time from teaching to write proposals (p = .000; 

positively significant), release time from advising and committees to write proposals (p = .000; 

positively significant), lower student advising loads for faculty with R&D awards (p = .000; 

negatively significant), graduate or research assistants to assist in pre-award activities (p = .012; 

positively significant), graduate or research assistants to assist in post-award activities (p = .028; 

positively significant), process for channeling a portion of indirect costs generated by an award 

to the faculty or academic departments (p = .027; positively significant), editing services (p = 

.001; positively significant), matching faculty with similar scholarly interests (p = .033; 

positively significant), access to electronic funding databases (p = .025; positively significant), 

and providing editing services (p = .001; positively significant). 

Monahan and Fortune (1995) also identified five scaled variables: institutional (non-

grant) financial resources, other institutional resources, institutional policies and practices, 

services provided in training sessions, and services provided by OSPs.  The authors ran two 

Pearson product moment correlation analyses on the five scaled variables.  When using 

percentage of proposals funded as the dependent variable, no statistical significance was noted.  

However, when using amount of dollars awarded as the dependent variable, they found other 

institutional resources, such as release time for proposal preparation; lower teaching, advising, 
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and committee loads; and graduate or research assistants, were all positively related (r = .366, p 

< .05). 

Monahan and Fortune (1995) also found that training services and R&D funding success 

were negatively (inversely) related (r = -.235, p < .05; p. 23).  The authors postulated this inverse 

relationship may signify the services provided by OSPs, although helpful to faculty in the pursuit 

of R&D awards, may not be the most significant factor in R&D award success.  Monahan and 

Fortune ran other analyses to determine if any of the independent variables “worked in a 

multivariate fashion” (p. 23).  They conducted a stepwise multiple regression analysis using all 

independent variables and the percentage of proposals funded and amount of dollars awarded as 

the dependent variables.  In addition, discriminant analyses were also conducted. 

In employing stepwise regression, Monahan and Fortune (1995) found that only two 

independent variables were significant with the dependent variable, percentage of proposal 

funded, and that the results only explained 11% of the variance.  The two significant independent 

variables were equipment/technology (p = .017; positively significant) and lower advising loads 

for faculty with R&D awards (p = .019; negatively significant).  In using the dollar amount of 

R&D awards as the dependent variable, the researchers found that lower advising loads for 

faculty with R&D awards (p = .000) was negatively significant and matching faculty with like 

scholarly interests (p = .011) was positively significant.  None of the scaled variables when input 

into the stepwise regression was significant when using percentage of proposals funded as the 

dependent variable.  However, when using the scaled variables with a dependent variable of 

amount of R&D dollars awarded, the researchers found other institutional (non-grant) resources 

(p = .000) and services in training sessions (p = .01) were positively significant but not very 

predictive in the model, F(2,101) = 11.32, p <. 01, R2 = .18. 
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Monahan and Fortune (1995) also ran four discriminant analyses on the variables.  In the 

first discriminant analysis, the results were inaccurate to prove useful for any prediction.  In the 

second analysis, six variables proved to be predictive, namely time released from 

advising/committee work (.29), proposal development training (-.01), services provided by the 

offices of sponsored programs on budget development (.21), proposal approval procedures  

(-.20), developing faculty profiles (-.10) and matching faculty with similar interests (-.11) 

(Monahan & Fortune, 1995).  In a third discriminant analysis, the scaled variables were used 

with the dependent variable of percent of proposals funded, but the results were not predictive.  

In the final analysis, the amount of R&D dollars awarded was used as the dependent variable, but 

the results proved too inaccurate to be predictive. 

In summary, Monahan and Fortune (1995) concluded that equipment/technology, indirect 

cost returns, approval process training, and lower loads do have a small but somewhat predictive 

relationship with amount of R&D dollars awarded.  In addition, the regression analyses of the 

independent and scaled variables reflected that released time for proposal preparation, lower 

post-award loads, equipment/technology, graduate/research assistants, and indirect costs returns 

are significant and positively correlated to amount of R&D dollars awarded.  Finally, Monahan 

and Fortune found that editing proposals, electronic funding databases, and matching faculty 

with similar interests were inversely related to amount of R&D dollars awarded. 

Another study, this one by Dooley (1994), found that faculty within the College of 

Education at Texas A&M University believed that activities provided by an OSP was an 

important factor in the pursuit of R&D.  In addition, Dooley found that a portion of any indirect 

cost returned to the department submitting a grant proposal after an award was a significant 

factor in the pursuit of R&D.  Dooley identified variables such as release time to write grant 
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proposals as well as “administrative support such as personnel, travel, and equipment that was 

critical during the proposal preparation phase” (Dooley, 1994, p. 11).  These factors ultimately 

added to the R&D funding success or failure of the faculty. 

An earlier study by Monahan (1992) surveyed 260 faculty members on the eight 

campuses of the New Jersey State College system to identify factors that contributed to or 

hindered production of R&D.  In this Monahan study using t-tests, factors that affected R&D 

activity from faculty were a helpful OSP (t = 5.25, p = .0001), ample release time for faculty to 

work on post awards (t = 2.66, p = .009), extra personnel such as clerks or graduate assistants (t 

= 2.98, p = .004), adequate financial resources for travel/equipment (t = 2.36, p = .02), 

consideration of R&D awards in tenure/promotion (t = 2.25, p = .027), recognition (t = 2.63, p = 

.01), technical assistance in searching for funding opportunities (t = 2.52, p = .013), proposal 

approvals (t = 2.41, p = .018), working with possible sponsors (t = 3.14, p = .002), dealing with 

accounting (t = 3.32, p = .001), writing proposals (t = 4.44, p = .0001), and assistance with 

budgets (t = 3.63, p = .0001).  Monahan found that less than 20% of the faculty members 

surveyed were actively involved in seeking R&D awards.  Nonetheless, Monahan concluded that 

a fully functioning OSP that assisted faculty in the pursuit of R&D awards was paramount.  In 

addition, Monahan determined that OSPs should have written procedures for faculty, hold 

technical assistance workshops, streamline the proposal approval process, create faculty awards, 

facilitate networking for faculty with similar interests, and offer a graduate course in proposal 

development for students. 

Daniel and Gallaher (1990) interviewed faculty (n = 65) in the College of Education at 

the University of New Orleans to identify impediments to R&D activity.  From this study, the 

authors identified lack of release time to pursue sponsored research funding as a significant 
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variable.  In addition, Daniel and Gallaher also found that faculty in the study mentioned a lack 

of data on funding opportunities as another factor impeding the pursuit of R&D, but this variable 

may have surfaced due to the fact that at the time of the study, electronic funding databases were 

not readily available.  Daniel and Gallaher also found that the “absence of a clearly defined 

reward system” for faculty was a concern (p. 10).  Significantly, many interviewees expressed 

that faculty members required much technical assistance to pursue sponsored research and 

development.   

Snyder et al. (1991) conducted an exploratory survey using quantitative and qualitative 

measures of 37 top-ranked research universities questioning faculty whether certain factors were 

important in their R&D activities.  These research institutions were highly engaged in the R&D 

arena given that the average institution in the sample had “$97 million in research expenditures, 

over 1,900 grants, 5 to 10 projects in excess of $1 million, and a little over one-third of their 

projects at less than $50,000” (Snyder et al., 1989, p. 50).  Significant variables identified in the 

arena of university support for the pursuit of R&D were the identification of appropriate R&D 

funding opportunities for faculty and proposal preparation assistance.  Seed money for new 

researchers and sometimes for their projects was identified as an important factor in R&D 

activity.  Also identified was support for individual faculty such as “incentive awards, matching 

funds assigning graduate students” and “equipment, facilities, or faculty positions” (Snyder et al., 

1991, p. 51).  The authors also found that how indirect costs were distributed was an important 

factor.  As it regarded research success, the most significant variable identified by Snyder et al. 

was the aggregate level of funding including federal awards.  In addition, and although a variable 

of less significance, the percentage of R&D proposals submitted compared to those actually 
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funded was important.  Also identified as contributing factors were the number of publications 

by faculty and the number of citations of a faculty member’s work. 

Mishler (1988) reviewed the corpus of literature concerning R&D and identified two 

significant variables related to R&D funding success.  Mishler found that earlier studies had 

identified a high correlation between R&D funding with historical funding success and current 

funding intensities (McCoy, Krakower, & Makowski, 1982). Further, Mishler (1988) found 

earlier studies had identified that the quantity and/or excellence of publications were highly 

correlated with sponsored research funding (Liebert, 1977; McAllister & Wagner, 1981; Muir 

1977, 1979; Neumann, 1978). 

In 1987, Bergen (1990) explored relationships in federal R&D funding at a sample of 46 

institutions that were members of the AASCU.   Direct institutional commitment to the 

sponsored programs endeavor such as “higher office budgets, more staff, greater number of 

submissions, greater number of faculty submitting and higher amounts of funds requested had 

the highest effect on external funding success” (Bergen, 1990, p. 20).  These independent 

variables accounted for 86.5% of the variance in the model.  Further, Bergen noted that the 

number of grant proposals submitted accounted for 83% of the variance for institutions that 

submitted a relatively mid-range number of proposals (M = 154) to those campuses that 

submitted large numbers of applications per year (M = 326).  However, Bergen also found the 

model was not very predictive for institutions that submitted smaller numbers of grant proposals 

(M = 29).  Under demographic data, Bergen found the Pearson product moment correlation 

coefficient analysis revealed that variables such as the number of graduate degrees awarded was 

positively significant as was the types of degrees offered, r = .87, r = .84, p < .0001.  In addition, 

Bergen identified that the number of degrees in science, technology, and health fields was 
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important.  Other variables identified focused on the directors of OSPs.  The percentage of time 

the OSP director devoted to R&D office tasks was found to be statistically significant and 

positive (r = .84; Bergen, 1990).  However, there was a negative correlation for the years of 

experience the director possessed (r = -.59), implying that older directors were at institutions 

where R&D was lower (Bergen, 1990).  Bergen also examined the activities of the OSPs that 

were provided to faculty to help in the pursuit of R&D funding, such as assistance provided to 

faculty and workshops covering proposal development (r = .80), information forwarding 

techniques (r = .89), recognition for awards, and amount of time spent contacting potential 

federal government sponsors (r = .83; Bergen, 1990).  All were positively significant at p = 

.0001.  However, when inserted into the model, these additional independent variables based 

upon sponsored programs offices activities added very little to the predictive power of the 

equation.  Bergen concluded that for AASCU institutions to realize success in federal funding 

awards for R&D, the level of commitment by university administrators and financial support 

needed to be high if faculty efforts were to be adequately encouraged.  Moreover, R&D funding 

success could be equated to faculty effort when supported with campus resources.  In addition, 

Bergen postulated that the reason the activities of OSPs had little effect on the level of funding 

success is because the AASCU institutions studied were already providing many of the activities 

necessary for success. 

Muffo and Coccari (1982) also conducted a study on institutions that were AASCU 

members.  In 1979, the study compiled questionnaires from a sample (n = 212) of AASCU 

institutions.  The authors found that R&D funding success was significantly correlated with 

factors such as past success in obtaining grants, an emphasis on graduate study, size of student 

body and faculty, urban environment, existence of an OSP, and emphasis on research and 
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publication for promotion and tenure.  The study affirmed that a causal relationship could not be 

posited between the independent variables and R&D funding success, but the results did suggest 

that there appeared to be common criteria set at AASCU institutions that were more successful in 

the sponsored research funding arena. 

Ellyson and Krueger (1980) conducted an analysis on 60 of the top-ranked research 

universities to determine what institutional factors were the best predictors of federal R&D 

funding.  The variables selected by Ellyson and Krueger were obtained from the NSF and U.S. 

Department of Education.   The variables were 

FY 1975 federal science R&D expenditures, institution’s own funds for research 

expenditures for FY 1975, FY 1975 undergraduate headcount, FY 1975 graduate and first 

professional headcount, FY 1975 bachelor’s degrees awarded, FY 1975 master’s degrees 

awarded, FY 1975 first professional degrees awarded, and FY 1975 doctor’s degrees 

awarded. (Ellyson & Krueger, 1980, p. 133) 

Ellyson and Krueger (1980) ran multiple regression, correlation, and partial correlation 

analyses on the data.  They found that graduate education and internal research funds were 

variables that significantly affected the level of federal R&D awards.  In addition, they found a 

linear relationship between federal R&D funding received by an institution and the number of 

doctorates and master’s degrees awarded, the level of institutional R&D funds, and the graduate 

and first professional enrollment.  First professional degrees, as defined by the U.S. Department 

of Education (2012), 

 represent a category of qualifications in professional subject areas that require students 

to have previously completed specified undergraduate coursework and/or degrees before 

enrolling.  They are considered graduate-level programs in the U.S. system because the 
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follow prior undergraduate studies, but they are in fact first degrees in these professional 

subjects.  Holders of first-professional degrees are considered to have an entry-level 

qualification and may undertake graduate study in these professional fields following the 

award of the first-professional degree.  Several of these degrees use the term “doctor” in 

the title, but these degrees do not contain an independent research component or require a 

dissertation (thesis) and should not be confused with PhD degrees or other research 

doctorates. (para. 1) 

Finally, Ellyson and Krueger (1980) found that first professional and bachelor’s degrees 

awarded as well as undergraduate student enrollment had little impact on federal R&D awards 

unless the variable of doctoral degrees awarded was controlled.  Their analysis revealed that 

almost 60% of the federal R&D funding received by the sample could be explained by the 

independent variable set.  However, in their study Ellyson and Krueger did not list at what 

significance level (p-value) the analysis was generated. 

Table 5 presents the findings using multiple and simple correlation. What can be gleaned 

from Ellyson and Krueger’s (1980) analysis as important to this study is that an institution’s 

level of internal R&D resources appears to have a significant effect on the level of federal R&D 

funding.  In addition is that the larger the doctoral programs, the more positive effect on R&D 

funding levels. 
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Table 5 

Correlations Between Federal R&D Funding and Selected Independent Variables  

 Sample Public Private 
Multiple correlation coefficient .81 .71 .94 
Adjusted multiple correlation coefficient  .60 .39 .84 
Simple correlations:    
     Doctorates awarded .65 .52 .84 
     Institution research funds .44 .56 .54 
     Master’s awarded .35 .26 .41 
     Grad/First professional enrollment .30 .23 .44 
     First professional awarded .14 .17 .09 
     Bachelor’s awarded .12 .34 -.08 
     Undergraduate enrollment .09 .32 -.11 
Doctoral degrees awarded and controlled:    
     Institution research funds .13 .35 .25 
     Master’s awarded -.35 -.35 -.69 
     First professional awarded -.27 -.15 -.52 
     Bachelor’s awarded -.51 -.27 -.49 
     Undergraduate enrollment -.44 -.16 -.51 
Note. Adapted from Ellyson and Krueger (1980).  

Neumann (1978) examined 80 academic departments at several universities such as 

chemistry, physics, political science, and sociology using secondary data.  The author 

investigated whether articles published in reviewed journals, chapters in books, published books, 

or leading journal publications would be significantly influential as a predictor of funding in 

these fields.  Neumann found that in chemistry, the number of published articles was the 

significant variable, but it was lower in the other three disciplines.  However, the publishing of 

books was only correlated in sociology. Table 6 presents Neumann’s results. 
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Table 6 

Pearson’s Product Moment Correlations between Articles and R&D Funding 

 Physics Chemistry Political Science Sociology 
Total articles .27* .58* .01 .34* 
Leading journals  .28* .43* .01 .19** 
Note.  Adapted from Neumann (1978). 
* p < .001, ** p < .01.  
 

Summary 

In this chapter, the history of academic R&D was discussed, followed by a description of 

the normal school movement and its evolution to state comprehensive universities.  From there, 

the research to date on factors impacting R&D funding levels in higher education was described 

in detail as a means of developing a broad perspective on potential variables of interest for this 

study.  What was particularly noteworthy about this literature is that it was generally dated, the 

most recent one having been completed in 1995.  Much has changed in the nearly 20 years since 

that time, including a substantive rise in the role of universities in support of economic 

development goals.  This perspective has been increasingly embedded in federal grant 

applications where proposers are expected to speak to how any innovations that emerge from the 

R&D activity might be commercialized.  Furthermore, a growing literature has shown the 

importance of symbiosis between universities and their surrounding communities as a means of 

mutually reinforcing economic development impact (Audretsch & Lehmann, 2005; Bessette, 

2003).  Indeed, even SCUs are important economic engines for their surrounding communities 

(Beck, Elliott, Meisel & Wagner, 1995).    
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CHAPTER 3 

 

METHODOLOGY 

As discussed earlier in this study, the competition for federal R&D funding among all 

higher education institutions, regardless of size, is substantial.  SCUs with less robust research 

programs, however, confront an especially high bar to success in competing for such federal 

funding.  This research study adds to the knowledge base regarding factors that impact success 

with obtaining federal R&D funds among SCUs, namely select institutions that are members of 

AASCU.  This chapter presents the methodology used in the study, the population and sample 

investigated, the variables included, the data collected, and the statistical analyses used. 

Methodological Approach 

This study pursued answers to quantitative research questions, namely, to investigate 

three factor sets potentially associated with colleges and universities that have a research 

component to their missions.  These factor sets included institutional infrastructure factors, 

human resource factors, and environmental context factors in which each might have served a 

role in impacting success in obtaining federal R&D funding.  Utilizing archival data available 

through public sources to build and test a theoretical model, it overcame a challenge of survey 

methodology, namely the issue of low survey return rates.  Yet, as is often the case with archival 

data, the variables do not always achieve the degree of exactness possible when asking specific 

questions of professionals directly involved with a phenomenon of interest, in this case federal 
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academic R&D funding.  However, given that scholarship on SCUs is limited, this study should 

be important for exploring an issue of increasing importance to such institutions as they seek to 

grow their R&D funding. 

Population and Sample 

For the purposes of this study, select institutions that were part of AASCU in 2011 

comprised the population of interest.  These were public colleges and universities with a regional 

focus, though a number of these campuses have normal school roots.  The history of many 

AASCU institutions is the preparation of teachers, and today many such institutions are 

comprehensive in scope, offering an array of programs in majors across various disciplines that 

are often similar to what would be found at a major flagship university.  At the time of this study, 

the total AASCU membership was 420 institutions located in all 50 states as well as the District 

of Columbia, Puerto Rico, Guam, and the Virgin Islands (AASCU, 2012a).  As an organization, 

AASCU has this as its current mission 

AASCU is a Washington-based higher education association of nearly 420 public 

colleges, universities and systems whose members share a learning- and teaching-

centered culture, a historic commitment to underserved student populations and a 

dedication to research and creativity that advances their regions’ economic progress and 

cultural development. (AASCU, 2012c, para. 1) 

Because a number of AASCU institutions are primarily teaching institutions with little or 

no research activity, it was logical to draw a subsample for the study where the goal of enhancing 

R&D funding activity was important.  An appropriate proxy for such a subgroup was to select 

only those AASCU institutions that were classified by the Carnegie Classification System as 

doctoral/research, master’s medium or master’s large institutions.  This subset represents those 
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locations where not only is the research enterprise a focus of the campus, there is considerable 

variability in R&D performance, an important consideration for doing effective quantitative 

analysis.    

There were 216 institutions that matched the parameters just described and that served as 

the study sample.  There are some Carnegie classified very high and high research activity 

institutions that are also AASCU members, but these were excluded from the study because they 

more closely resemble the large public flagships and are not as characteristic of those institutions 

that are smaller and less research intensive.  Very high and high research activity institutions 

have more institutional resources that can be committed to the R&D enterprise over those in the 

selected sample, and as other research has indicated, enjoy the paramount share of R&D funding, 

especially from federal agencies (National Science Board, 2013). 

Data Sources 

As mentioned, due to typically low response rates for surveys, this research study drew 

data from multiple secondary sources.  On-line and publicly accessible sources such as NSF’s 

WebCASPER database, IPEDS, Web of Science, NSF’s EPSCOR website, and the Carnegie 

Classifications listing were used for obtaining a number of the variables of interest.  In addition, 

state data as needed were drawn from the most recent National Science Board (2012) 

publication, Science and Engineering Indicators, 2012.  Finally, data on OSP staff size were 

collected from institutional websites and augmented by emails or phone calls to the offices as 

necessary. 
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Variables 

Dependent Variables 

The focus of this study was an exploration of factors associated with R&D performance.  

More specifically, the intent of the study was to illuminate what may explain differential 

performance in terms of the receipt of federal R&D funding support by the targeted sample.  To 

that end, federal R&D support was operationalized in two ways as described in the next two 

subsections.  

Federal R&D support.  Institutions track and report sources of R&D support, with 

federal funding often the largest single source of monies for academic R&D given the federal 

agencies’ emphases on funding for research.  This continuous variable, federal R&D support, 

was operationalized as the average total federal R&D obligations made to each institution in the 

sample for the years 2010 and 2011.  The data were obtained from the NSF WebCASPER 

database.  

Federal flow-through support.  Many institutions of higher education receive federal 

R&D support directly via their grant proposal writing and receiving activities.  Institutions also 

may receive support as subrecipients of federal grants from other institutions.  In other words, an 

institution may choose to subaward a portion of its federal R&D award to a partner college or 

university.  Given that very high and high research capacity institutions receive the major share 

of direct research funding, by extension, they are also likely to be subawarding some of that 

activity to other institutions.  Therefore, SCUs are potential recipients of such support, and in 

fact, may become specialists in certain kinds of R&D activities that link to larger award projects 

sourced through other institutions.  Furthermore, it could be an intentional strategy of an SCU to 

generate R&D funds this way and possibly enhance their R&D dollars generated more 
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effectively.  Hence, subawarding federal R&D flow-through was a dependent variable of interest 

to this study.  Federal R&D flow-through support was operationalized as continuous and 

consisted of the average total federal flow-through support received by the sample for the years 

2010 and 2011.  Data were obtained from the NSF WebCASPER database. 

Independent Variables 

There were a number of independent variables identified through the study of the 

literature that have been previously used to explore association with various measures of R&D 

funding success.  Each study had its weaknesses and strengths, hence each one was analyzed to 

determine if it might be appropriate for use with the unique sample, weighed with the ability to 

effectively obtain that data point for the institutions of interest.   

By way of brief summary of the variables that were previously used, various measures 

of an institution’s internal financial resources often appear in the literature and included such 

ones as the size of the OSP budget; expenditure on equipment, technology, and travel; number 

of proposals submitted, grant proposals, and their requested amounts; number of faculty 

actually engaged in sponsored research; and other monetizeable facets of R&D. 

As potentially attractive as those variables just described could have been for this study, they 

were ones typically obtained through surveys and arguably at least some insert “noise” in the 

sense that it is often not a formal data point collected by a department and/or does not always 

have a nationally common rubric for measurement.  Hence, at least some of these items become 

simply the retrospective opinion or estimation of the person completing the survey, a measure 

that may not accurately capture that factor, particularly if there might be incentives to inflate 

for impression management purposes.  In light of the nature of this study, then, those factors 

that could be obtained from archival sources as public databases or easily from OSP websites, 
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are grounded in the literature, and have the potential for expanding what is known to be 

associated with federal R&D performance were integrated into this study.  These are described 

in the following subsections.  

Institutional infrastructure factors.  As noted in the research questions, the factors of 

interest are divided into three categories.  The first of these are classified/considered institutional 

infrastructure factors.  In other words, these are those factors that reflected the institution’s own 

investment in the R&D enterprise, either of a financial nature or a measureable activity support 

nature, and that previous literature shows or suggests may help R&D activity to flourish.     

Institutional R&D expenditure.  A growing phenomenon in higher education is for 

institutions to invest their own resources into R&D.  One reason for this is the increased pressure 

for matching resources and/or to evidence a level of program activity, institutional commitment, 

and success as a means of leveraging external dollars, including those from the federal 

government (Powers, 2000a).  Institutions willing to invest more of their own financial resources 

into R&D, by extension, may experience greater external support as well as attracting the kinds 

of researchers who are more capable of writing for, implementing and completing successful 

R&D awards.  To capture this measure, the variable institutional R&D expenditure was 

operationalized as continuous and was the average of the total institutional expenditures of the 

sample on R&D as reported in the NSF WebCASPER database for the two-year period 2010 and 

2011.  The variable was also operationalized as a relative one, in other words a proportional 

measure to the average total expenditure of the sample over the same two-year period for 

instruction, research, and public service.  The additional data needed were mined from the 

IPEDS database and intended to capture relative institutional commitment vis-à-vis the other two 
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important activities of faculty members, instruction and public service.  The variable was labeled 

institutional R&D per total R&D. 

Graduate student enrollment.  Graduate education enrollment is often a proxy measure 

of the degree to which an institution actively engages in research at the campus (Grunig, 1997). 

Furthermore, in recent years, the involvement of nondoctoral graduate students, as well as 

undergraduate students, in research has increased, suggesting that exploring something more 

than just doctoral education in this regard would be valuable.  There was also the practical reality 

that a number of the sample institutions have a small or nonexistent emphasis on doctoral 

education.  

To capture this measure, graduate student enrollment, was operationalized as a 

continuous variable and was the average total full-time graduate enrollment for the sample 

institution for 2010 and 2011 and obtained from the IPEDS database.  To capture its relative 

mirror, the variable was also operationalized as a proportional measure to the total student 

enrollment for 2010 and 2011 also found in the IPEDS database.  The variable was labeled, 

graduate enrollment per total enrollment. 

Sponsored programs staff size.  One critical factor associated with the support of 

academic R&D is the specialized staff devoted to research administration and related research 

needs of faculty.  Institutions with larger staffs may have the potential to better serve their 

faculty in this regard and hence be a factor associated with federal R&D funding success.  This 

variable, sponsored programs staff size, was operationalized as continuous and was the number 

of professional staff persons in OSPs in the sample institutions as found on websites, in annual 

reports, emails, or via calls to the offices as necessary.  A relative mirror measure was also 

created and operationalized as the number of OSP staff per the total number of full-time faculty 
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as found in the IPEDS database.  Such a measure provides a potential window into the ability of 

the sponsored programs staff to effectively influence the culture and climate associated with 

proposal development.  The variable was labeled sponsored programs staff per total faculty. 

Previous federal R&D support. Ceteris paribus, it is likely that past performance with 

federal R&D award funding would be associated with future performance.  Hence, in order to 

account for this, a mirror image to the federal R&D support dependent variable was included in 

the study.  Specifically, previous federal R&D support was operationalized as continuous and 

was the average of the total federal R&D obligations as reported in the NSF WebCASPER 

database for the sample and two-year period of 2010 and 2011. 

Previous federal R&D flow-through support.  Again, ceteris paribus, it is also likely that 

past performance with the receipt of federal flow-through resources from other institutions was 

associated with future performance in this regard.  Like with the previous variable, a mirror 

image to its dependent variable counterpart was created.  Specifically, previous federal R&D 

flow-through support was operationalized as continuous and was the average of the total federal 

R&D flow-through obligations as reported in the NSF WebCASPER database for sample and the 

two-year period 2010 and 2011. 

Human resource factors.  In addition to infrastructure related factors, human resource 

factors are also potential influencers on R&D performance.  Human resource factors are defined 

as those related to the individuals at the source of R&D activity, namely the faculty.  Hence, their 

level of engagement with research and the external impact evidenced through their scholarly 

production is the focus of this category.   

Publication productivity.  The sine qua non of research activity is the presentation and/or 

publication of that work for use by other researchers and external stakeholders such as the 
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federal government, academic and industry.  Furthermore, publication productivity was likely a 

proxy measure for the skills and capabilities of the faculty to do quality research, and by 

extension the proclivity for R&D proposal development.  Although the linkage between 

publication activity and grant/contract receiving is likely an iterative one (i.e., they mutually 

support each other), when controlling for that temporally, it becomes possible to reasonably 

disentangle an approach that is common in the research literature on the topic of academic R&D.  

Thus, a variable entitled publication productivity was operationalized as continuous and reflected 

the average of the total number of publications consisting of articles, book reviews, biographical 

items, editorial material, meeting abstracts, proceedings papers and reviews in 2010 and 2011 

associated with a given sample institution and mined from the Web of Science, Science Citation 

Index Expanded database.  A mirror variable that captured a relative measure of activity in this 

regard was also created, specifically a proportional measure to the total number of full-time 

faculty at the sample institution, data mined from the IPEDS database; this variable was 

appropriately labeled publication productivity per total faculty. 

To include social science disciplines in the publication productivity variable the Web of 

Science, Social Sciences Citation Index database was also parsed for publications such as 

articles, book reviews, biographical items, editorial material, meeting abstracts, proceedings 

papers and reviews for 2010 and 2011 and also operationalized as continuous.  This data was 

also reflected in the mirror variable publication productivity per total faculty.    

Faculty publication quality.  Total faculty scholarly productivity in terms of the number 

of publications may be one measure associated with federal R&D performance and the quality of 

that work was also a potential factor of relevance.  Hence, a variable entitled faculty publication 

quality was operationalized as continuous and reflected the average total number of citations in 
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2010 and 2011 associated with a given sample institution and mined from the Web of Science, 

Science Citations Index Expanded and Social Science Citation Index databases.  Including 

citations from the Web of Science, Social Science Citation Index as well as citations from the 

Web of Science, Science Citation Index Expanded ensured that disciplines within the social 

sciences were also considered in total citation counts per sample institution.  In addition, total 

citation counts extracted for each sample institution considered only those citation counts that 

were without self-citation.  A mirror variable that captured a relative measure of quality in this 

regard was also created, specifically a proportional measure to the total number of full-time 

faculty at the sample institution, data mined from the IPEDS database.  The variable was labeled 

faculty publication quality per total faculty.   

Environmental context factors.  The third and final factor set focused on environmental 

context.  As much research shows, organizations are not immune from the influence of the 

environments in which they are embedded and are also likely victims of the systems in which 

they are embedded (Bess & Dee, 2008; Senge, 1990).  Hence, it was postulated that performance 

in the academic R&D arena would also be influenced by characteristics of the state where the 

institution was located, a factor that has not been considered in previous research linked to 

academic R&D productivity.  Furthermore, with the federal government particularly attentive to 

speeding the movement of academic-sourced innovation into the marketplace (Powers, 2004), it 

could be inferred that institutions might enjoy greater institutional success in obtaining federal 

R&D funding when they are located in states where innovation is stronger and the climate better 

for conducting R&D.  Furthermore, where factors are shown to be associated with academic 

R&D performance, the finding might provide new opportunities for encouraging institutional, 

state, and industry support for state and regional infrastructure investment. 
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EPSCOR state.  EPSCOR, as noted earlier, has as its mission within the NSF and certain 

other federal agencies, such as the National Aeronautics and Space Administration and U.S. 

Department of Energy, to spread R&D support throughout the nation so it is not concentrated in 

particular states or regions. Being an SCU in such a state, then, could have been associated with 

increased federal R&D award support as the NSF was specifically targeting institutions in that 

historically under-resourced state.  The dummy variable EPSCOR state was operationalized as 

dichotomous and coded 1 if an institution was located in one of 28 EPSCOR states and 0 if the 

institution was not located in such a state.  Data were obtained from the NSF EPSCOR website. 

Research extensive and intensive institutions in the state.  The number of research 

extensive and intensive institutions in the state where a sample institution was located may have 

impacted on the degree to which SCUs are able to leverage federal R&D award funds.  Hence a 

continuous variable, number of research extensive and intensive institutions in the state, was 

included in the study and reflected the number of institutions in a given state that are defined as 

very high or high research activity as per its Carnegie class.  The data were obtained from the 

Carnegie Classification of Institutions of Higher Education database. 

Venture capital investment in a state.  In recent years, the federal government and states 

have substantially increased their expectations of universities to be engines of economic 

development.  A growing body of literature, however, suggests that moving technologies from 

the lab bench to the marketplace is complex and often difficult (Powers, 2004; Mills & 

Livingston, 2012). One critical factor that facilitates such movement, however, is the external 

infrastructure to a university, particularly resource support to bridge what some have called the 

“valley of death,” the point at which a promising but early stage technology is ready for 

prototype development (Center for Accelerating Medical Solutions, 2012; Mills & Livingston, 
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2012).  Indeed the “valley of death” is a force to be reckoned with as “according to the NIH, 80 

to 90 percent of research projects fail before they ever get tested in humans” (Center for 

Accelerating Medical Solutions, 2012, p. 3).   

A critical source of bridge support is venture capitalists, as has been shown for the 

development of regions such as Silicon Valley, the Route 128 corridor outside of Boston, and the 

Research Triangle in North Carolina.  Venture capital funding in a state for the purposes of this 

study was arguably a proxy for the entrepreneurial spirit of a state, it may have been a factor that 

advantaged institutions in those states who sought federal R&D funding, particularly as a 

commercialization plan is sometimes a federal grant award review criterion. This continuous 

variable, venture capital, was operationalized as the average total venture capital disbursements 

in a state for the years 2010 and 2011.  Data were extracted from the National Venture Capital 

Association Yearbook, 2012 (National Venture Capital Association, 2012). 

Scientists per square mile in a state. Another possible proxy measure of the external 

environment is the population density of scientists and engineers within a state.  Much research 

on knowledge spillovers has shown that academic institutions located in regions with robust 

scientific capacity benefit by having relationships and a culture of innovation that can enhance 

the institution’s contribution to that region (Audretsch & Lehmann, 2005; Bessette, 2003). The 

federal government recognizes this fact and hence institutions located in states with higher 

densities of scientists and engineers may have been advantaged in their receipt of federal R&D 

funds.  Hence, the variable scientists per square mile was operationalized as continuous and 

consisted of the number of scientists and engineers in 2010 within a given state then divided by 

the size of that state in square miles; scientist and engineer employment data for 2011 were not 

available in time for this study.  Data on scientists and engineers were collected from Science 
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and Engineering Indicators, 2012 (National Science Board, 2013).  The square mile information 

for each state was collected from the U.S. Census Bureau (U.S. Census Bureau, 2013). 

Data Analysis 

The data for this study were analyzed using both univariate and multivariate statistical 

techniques via the Statistical Program for the Social Sciences (SPSS) Windows Version 17.0.   

First, means, standard deviations, and range values were generated for each variable and are 

presented in the next chapter.  Frequencies are also provided for the one dichotomous variable, 

EPSCOR state.  Second, a series of diagnostics were conducted to ensure the data were suitable 

for ordinary least squares (OLS) regression analyses.  These analyses included testing for 

multicollinearity, skewness, and outliers.  Histograms and scatterplots for all variables were 

generated, which revealed that most of the variables were highly skewed and needed to be 

transformed; the log10 statistical process was used.  Once the data were transformed using the 

log10 transformation procedure, an analysis of the Mahalanobis distance, Cook’s distance, and 

eigenvalues were conducted to determine if any of the cases might bias the regression analysis.  

There were no outliers present in the cases.  Next, a series of stepwise regression models were 

conducted.  Cohen (1968) recommended multiple regression in research studies because the 

technique provides “great flexibility, power, and fidelity to research aims” (p. 426).  There were 

four analyses associated with each dependent variable (a total of four regression model analyses), 

two that used the full complement of 11 independent variables and two that used the mirror 

image, relative measure variables along with just those variables that do not have a relative 

mirror.  The reason for this is that including both operationalizations of the same variable in one 

regression model will, by definition, create multicollinearity. 
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Summary 

In this chapter, the methodology was presented that was used in the study.  The sample of 

institutions described are 216 medium and large-sized master’s-level institutions, as well as 

doctoral research universities that were members of AASCU.  Next, the dependent and 

independent variables analyzed were discussed as well as the data analysis employed.  OLS 

regression was then described, the statistical analysis tool used to develop the models that 

predicted external funding levels of the sample based upon the independent variables inserted 

into the models. 
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CHAPTER 4 

 

RESULTS 

In this chapter, I report the results of the study.  The first section presents the descriptive 

results of the untransformed data including the means, standard deviations, range values, and, 

where appropriate, the frequencies.  The second section describes the steps taken to determine 

the suitability of the data for regression analysis as it relates to the assumptions of OLS 

regression, including the management of outliers.  The final section presents the results of each 

of the four models including the model fit, explanatory power, and significance of each of the 11 

focal independent variables and the five relative measures of interest that are mirrors to an 

aggregate counterpart. 

Descriptive Results 

The descriptive results for the study are shown in Table 7 via display of means, standard 

deviations, range values, and sample sizes for each variable (ns vary as a result of missing data). 

The dependent variables are displayed first followed by the independent variables.  The 

independent variable results are organized into their subareas, namely institutional infrastructure, 

human resource, and environmental context factors.  The relative measure variables are also 

included and follow their respective mirror variable that is operationalized as an aggregate 

measure. 
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Table 7 

Means, Standard Deviations, Range Values, and Frequencies for Untransformed Data 

 
Variable 

 
       Mean 

       Standard  
       Deviation 

                Range 
           (min – max) 

 
       n 

 

Dependent Variables 
 

    

   FEDRDSUP $4.90 M $6.78 M $.48 M – $45.38 M 146 
   FEDFLOWT $0.38 M $0.60 M $0 – $5.69 M 146 

 

Independent Variables     
 

Institutional Infrastructure     

INSTRD      $7.65 M $3.08 M $0 – $23.86 M 150 
INSTRD/TOTALINSTF      $1.05 M $.23 M $0 – $2.11 M 150 
GRADENR 1.28    1.04  1.72 – 9,222 216 
GRADENR/TOTALENR   .19  .09    .04 – .65 216 
OSPSTAFF 4.58 3.57        0 – 24 215 
OSPSTAFF/TOTALFAC     126.37 109.61    20 – 1,051 150 
PFEDSUP $0.31 M        $0.45 M    $0 - $2.42 M 124 
PFEDFLOW $4.45 M        $5.67 M $.11 M - $31.93 M 138 

 

Human Resources     

PUBPROD 64.39 175.71              0 – 2,332 216 
PUBPROD/TOTALFAC .13 .39     0 – 5.66 216 
PUBQUAL 76.41 164.88               0 – 1,271 216 
PUBQUAL/TOTALFAC .16 .08 0 – .70 216 

 

Environmental Context     

EPSCOR .27 .44 0 or 1 216 
#RESEARCHUNIVS 4.27 2.62 1 – 9 216 
VENTCAP $1.56 M $3.56 M $0 – $13.21 M 216 
SCIENTISTS/SQMILE 4.20 5.33 .02 – 25.19 216 

Note. Frequencies vary due to missing data. FEDRDSUP = Federal R&D support; FEDFLOWT = Federal 
R&D flow-through support; INSTRD = Institutional R&D expenditure; INSTRD/TOTALINSTF = 
Institutional R&D per total R&D; GRADENR = Graduate enrollment; GRADENR/TOTALENR = 
Graduate enrollment to total enrollment; OSPSTAFF = OSP staff size; OSPSTAFF/TOTALFAC = OSP 
staff per total number of full-time faculty; PFEDSUP = Previous federal R&D support; PFEDFLOW = 
Previous federal R&D flow-through support; PUBPROD = Publication productivity; 
PUBPROD/TOTALFAC = Publication productivity per total faculty; PUBQUAL = Faculty publication 
quality; PUBQUAL/TOTALFAC = Faculty publication quality per total faculty; EPSCOR = EPSCOR 
state; #RESEARCHUNIVS = Number of research extensive and intensive institutions in the state; 
VENTCAP = Venture capital; SCIENTISTS/SQMILE = Scientists per square mile. 
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In regard to the dependent variables of interest, federal R&D support and federal flow 

through support, the mean levels of support were $4.9 million and $.38 million respectively. 

However, as can be seen in the standard deviation and range columns, the actual levels varied 

considerably by institution.  In other words, although these institutions were all AASCU 

universities, their scale and scope of research activity was highly variable.  This pattern of 

activity is not surprising given the considerable diversity found at AASCU institutions, 

particularly related to the degree to which an institution is heavily engaged in life science 

research and hence likely receiving grant support from the largest federal funder by far, the NIH. 

For the independent variables, these show next in the table and are organized into the 

three subcategories.  The first subcategory, institutional infrastructure, includes eight focal 

variables, three of which include mirror relative measures.  The results indicate considerable 

variability in activities, particularly in the areas of institutional R&D activity, enrollments, 

sponsored programs support, and previous federal flow-through funding.  The second 

subcategory, human resources, again revealed considerable variability in the results.  Most 

notably, it is evident that the focus on research and productive output is quite varied across 

AASCU institutions, suggesting mission complexity that likely has some of these institutions 

aligning more with a research university model and others more of a teaching university model.  

Finally, the third subcategory, environmental context, once more showed considerable variability 

among the variables, implying that states have different orientations to research and translational 

efforts at commercializing innovations that emerge within the public or private sectors. 
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Suitability of Data for Regression Analysis 

Skewness 

A first step in ensuring data suitability for regression analysis is the exploration of 

outliers that can skew results.  To do this, the SPSS Explore procedure was used, which reports 

data skewness.  Skewness statistics above 1.0 can be possible evidence of erroneous results and 

worthy of transformation if the transformation is able to reduce the skewness to levels below or 

near 1.0 (Powers, 2000b).  Testing of all 18 variables revealed that most were highly positively 

skewed.  In other words, there were a few institutions that had very high levels of activity in the 

focal areas of this study but the bulk was within generally more limited bounds.  In this 

circumstance, the log transformation is typically the optimal one.  Testing of various 

transformations indeed revealed the log transformation as optimum and thus was used on 14 of 

the 16 variables that required a transformation (i.e., all but EPSCOR and #RESEARCHUNIVS).  

Multicollinearity 

A second step in preparing data for regression is to explore multicollinearity.  

Multicollinearity arises when one or more independent variables are linearly dependent upon one 

or more other variables causing one variable to track with another.  Independent variables highly 

dependent on one another can result in inaccurate estimates of regression coefficients that are 

linked to the dependent variable of interest (Mertler & Vannatta, 2002).  In the social sciences, 

independent variables with correlations above .8 suggest high potential collinearity and the 

possibility that such variables might have to be removed from a regression analysis.  Research 

also suggests that independent variable correlations above .4 can also be excessively collinear. 

Inspection of the correlation matrix is the first step (Von Eye & Schuster, 1998). 
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Testing for multicollinearity began by creating and examining a correlation matrix.  A 

correlation matrix for both the dependent and independent variables in this study is shown in 

Appendix B.  The results revealed one independent variable correlation pair above .8, namely, a 

.92 correlation between the human resources measures, LGPUBPROD and LGPUBQUAL.  The 

correlations between these two variables’ mirror relative measures were also potentially 

excessive at .45.  In addition, the variable LGVENTCAP seemed to generate potential 

multicollinear combinations, evidenced by correlations of .57, .66, and .70 with EPSCOR, 

#RESEARCHUNIVS, and SCIENTISTS/SQMILE respectively.  Finally, EPSCOR and 

SCIENTISTS/SQMILE had a correlation of -.54. 

Given these findings, it was important to conduct additional analyses that examined 

variance inflation factors (VIFs) and condition indices.  VIF scores below 10 are evidence that 

multicollinearity is within reasonable bounds and is not excessive (Von Eye & Schuster, 1998).  

Condition indices below 30 are generally considered to be evidence that excessive collinearity is 

not present (Von Eye & Schuster, 1998).  The VIFs in a test stepwise regression procedure 

ranged from 1.00 to 1.82, well below the threshold of 10 where substantive concern for 

multicollinearity evidences.  Condition indices from the various model examinations were also 

well below the rule of thumb of 30, suggesting the absence of excessive multicollinearity. 

As a final check of the data for multicollinearity, various regression procedures were 

executed in which each of the independent variables showing potential multicollinearity were 

removed from the model while leaving the other variables in the model. There were no 

substantive differences in adjusted-R2, F-values or standardized betas.  These findings provided 

sufficient confirmation that the data were acceptable for analysis without excessive 

multicollinearity. 



56 

Residual Plots 

The third test of the data for suitability included a normal probability plot and a residual 

plot. The first of the two typically uses the Q-Q plot, which examines normality within 

reasonable bounds.  A plot that lies closely around a regression line is typically evidence of 

sufficient data normality (Mertler & Vannatta, 2002).  The second of the two is a residual plot 

that maps largely as an uncorrelated cloud (Mertler & Vannatta, 2002).  These analyses were 

done and both presented appropriately for regression analysis. 

OLS Regression Results 

Tables 8 through 11 present the significant results of the four OLS regression analyses.  

In each case, the F-value model fits, adjusted R2s, and standardized beta coefficients are 

presented.  Prose description of the findings follows each table.  

Model 1a Findings 

Model 1a examined the relationship between federal R&D support (LGFEDRDSUP) and 

the independent variable set.  Table 8 presents the significant results for the analysis. 

Table 8  

Regression Results for Model 1a With Federal R&D Support 

Variables Standardized Beta 
 

LGPFEDSUP 
 

.82*** 
LGINSTRD .11** 
LGOSPSTAFF .10** 

 

         F-value 
 

244.91*** 
        Adjusted-R2 .84 
Note.  **p < .01; ***p < .001; n’s vary from 138-216 due to missing data. 

The stepwise results indicated a final model with a significant F-value.  The F-value 

provided a measure of model fit and in this instance it was significant, indicating a good model 

fit.  The adjusted-R2 statistic indicated the degree to which the independent variable set explained 
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variance in the dependent variable, adjusted for sample size.  Relative to the significant 

independent variable findings in Model 1a, three variables were significant and all were 

infrastructure factors.  None of the other variables approached significance.  The first variable, 

previous federal R&D funding support (LGPFEDSUP) was positively significant suggesting that 

the level of previous federal R&D support is highly associated with future federal R&D award 

support.  Institutional R&D expenditures (LGINSTRD) was also positively significant 

suggesting that the level of institutional financial support by the institution is associated with 

future federal R&D funding support.  The last variable, OSP staff size, (LGOSPSTAFF) was 

positively significant suggesting that the size of staffing of an OSP is associated with future 

federal R&D funding support. 

Model 1b Findings 

Model 1b matched Model 1a, except substituted the five relative measures for their 

mirror absolute measures. Table 9 presents the significant results for the analysis. 

Table 9 

Regression Results for Model 1b With Federal R&D Support 

Variables Standardized Beta 
LGPFEDSUP .89*** 
#RESEARCHUNIVS .07* 
 

           F-value 
 

318.49*** 
          Adjusted-R2 .82 

Note.  *p < .05; ***p < .001; n’s vary from 138-216 due to missing data. 

The stepwise results indicated a final model with a significant F-value, a good model fit.  

Relative to the significant independent variable findings, two variables were significant.  One 

was an infrastructure factor and the other was an environmental context factor.  The first 

variable, previous federal R&D support (LGPFEDSUP) was positively significant, suggesting 
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the level of previous federal R&D support is highly associated with future federal R&D award 

support.  The number of research extensive and intensive institutions within a state 

(#RESEARCHUNIVS) was also positively significant, suggesting the numbers of research 

extensive and intensive institutions in a state was also associated with future federal R&D award 

support.  None of the other variables approached significance. 

Model 2a Findings 

The results for Model 2a with federal flow-through support as the dependent variable are 

shown in Table 10. 

Table 10 

Regression Results for Model 2a With Federal R&D Flow-Through Support 

Variables Standardized Beta 
 

LGPFEDFLOW 
 

.70*** 
LGINSTRD .12** 
LGSCIMILES -.10+ 
 

           F-value 
 

84.90*** 
          Adjusted-R2 .58 

Note.  +p < .1; **p < .01; ***p < .001; n’s vary from 124-216 due to missing data. 

The stepwise results indicated a final model with a significant F-value, a good model fit.  

Relative to the significant independent variable findings, two variables were significant and both 

were infrastructure factors.  The first variable, previous federal R&D flow-through support 

(LGPFEDFLOW), was positively significant, suggesting the level of previous federal R&D 

flow-through support is highly associated with future federal R&D flow-through support.  

Institutional R&D expenditures (LGINSTRD) was positively significant, suggesting that the 

level of investment in R&D by the institution itself is associated with future federal R&D flow-

through support.  The variable for the number of scientists per square mile (LGSCIMILES) 

approached negative significance, suggesting at least some evidence that SCUs in the sample 
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located in states that have a robust base of scientists are less likely to have high levels of federal 

R&D support. 

Model 2b Findings 

The results for Model 2b with federal flow-through support as the dependent variable are 

shown in Table 11. 

Table 11 

Regression Results for Model 2b With Federal R&D Flow-Through Support 

Variables Standardized Beta 
 

LGPFEDFLOW 
 

.76*** 
LGINSTRD/TOTRD .09+ 
LGSCIMILES .10+ 

 

                F-value 
 

164.59*** 
               Adjusted-R2 .57 
Note.  +p = < .1; ***p < .001; n’s vary from 124-216 due to missing data. 

The stepwise results indicated a final model with a significant F-value, a good model fit.  

Relative to the significant independent variable findings, one variable was significant, an 

infrastructure factor.  The variable, previous federal R&D flow-through support 

(LGPFEDFLOW), was positively significant, suggesting the level of previous federal R&D 

flow-through support is highly associated with future federal R&D flow-through support.  The 

variable LGINSTRD/TOTRD approached positive significance, suggesting at least some 

evidence that the scale of investment in institutional R&D per total institutional investments in 

instruction, research and service (a proxy measure of strength of institutional investment relative 

to total investment) may be associated with the level of federal flow-through support.  The 

variable LGSCIMILES also approached positive significance, suggesting at least some evidence 

that SCUs in the sample located in states that have a robust base of scientists are more likely to 

have high levels of federal R&D flow-through support. 
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Summary Results by Research Question 

In this section, I organize and discuss the results of the research in terms of each research 

question stated at the beginning of this study.  Research Question 1 focused on institutional 

infrastructure factors theorized to be associated with both measures of federal support, overall 

support and flow-through support. The results by this factor set are shown in Table 12. 

Table 12 

Regression Results for Research Question 1 

Variables Model 1a Model 1b Model 2a Model 2b 
 

LGPFEDSUP 
 

.82*** 
 

.89*** 
 

  

LGINSTRD .11**  .12**  
LGOSPSTAFF .10**    
LGPFEDFLOW   .70*** .76*** 
Note.  **p < .01; ***p < .001. 

Model 1a found that the average federal R&D funding received by a sample institution 

was positively related to the amount of previous federal R&D dollars received, the level of the 

sample institution’s commitment of internal funds to the federal R&D funding enterprise and the 

numbers of sponsored programs staff members who were available to assist faculty in the pursuit 

of federal R&D funding.  Model 1b found that previous federal R&D funding was associated 

with current federal R&D funding.  Model 2a found that previous federal flow-through R&D 

funding was positively associated future federal R&D flow-through funding.  Model 2a also 

found that the amount of institutional funds committed to R&D on the campus was positively 

associated with federal R&D flow-through support.  Model 2b found that previous federal flow-

through support was positively associated with current federal flow-through support. 

Research Question 2 sought to identify any independent variables within the human 

resources related set of factors that were associated with the two types of federal R&D support.  
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The two types were total R&D support and federal flow-through support.  However, no 

independent variables investigated under the human resources related factor set were significant. 

Research Question 3 sought to identify any independent variables within the 

environmental context factor set that were associated with the two measures of federal R&D 

support.  Model 1b was the only model with a variable that approached significance (p = .07) 

from the environmental context factor set that was associated with any of the two measures of 

federal R&D support and the number of research universities (intensive and extensive) in the 

state.   

Summary 

In this chapter, I reported the results of the study in sections.  The first part described the 

descriptive results.  From there, I discussed the steps to ensure suitability for OLS stepwise 

regression analysis.  The results of the four regression models were then presented.  Five 

variables were significant across the models, three of them in two of the models and two of them 

in two of the models.  Two other variables approached significance, one in two of the models. 

The next chapter discusses the meaning of the findings in light of previous literature.  It also 

offers recommendation on policy and practice, limitations of the study, and opportunities for 

future research. 
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CHAPTER 5 

 

DISCUSSION 

The purpose of this study was to investigate specific institutional infrastructure, human 

resource, and environmental context factors and their potential relationship with two forms of 

federal R&D sponsorship in higher education, namely the amount of federal R&D funding 

support and the amount of federal R&D flow-through support to SCUs.  The former form of 

support comes through direct funding to an institution by a federal agency while the latter flows 

through another institution that was the primary grant award recipient and with the flow-through 

dollars used to provide some service or project element embedded in the grant. 

The three formalized research questions were these: 

1. What institutional infrastructure factors affected the level of 

federally sponsored R&D at SCUs? 

2. What human resource factors affected the level of federally 

sponsored R&D at SCUs? 

3. What environmental context factors affected the level of federally  

sponsored R&D at SCUs? 

The requisite statistical analyses were conducted using SPSS Version 17.0 via four OLS 

stepwise multiple regression analyses.   However, tests of the data for their suitability for 

regression analyses were first performed.  These included testing for and addressing data outliers 
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(i.e., skewness) and transforming variables as needed, examining and ensuring that 

multicollinearity was not excessive, and finally examining residual plots to ensure the models 

would be returning reasonable results.  All of these procedures provided helpful windows into 

ensuring the data were appropriate, were suitable for regression analysis, and were returning 

accurate results. 

By way of broad-brush summary, specific institutional infrastructure and environmental 

context factors were identified as potentially important factors in realizing higher levels of 

federal R&D award dollars.  However, none of the human resource factors, namely the two ways 

of measuring faculty publication (i.e., productivity and quality), was significant in any of the 

models.  Finally, one institutional infrastructure and one environmental context factor 

approached significance. 

As additional context to the study and as discussed in Chapter 3, the focal SCUs included 

in the sample were those that were defined in the Carnegie Classifications as medium- and large-

sized, master’s-level institutions as well as doctoral research universities.  This selection criteria 

helped ensure the institutions had at least some moderate level of R&D activity while also 

screening out those institutions defined as research intensive or extensive in the Carnegie 

Classification System.  In other words, the sample was bounded by both membership in AASCU 

but also of at least moderate R&D activity but not the high level of R&D activity associated with 

what in the United States is commonly thought of as a research university.  In addition, studying 

this particular population of SCUs was important because literature focusing on federal R&D 

funding levels for such institutions is limited.  Furthermore, most studies conducted on research 

productivity usually focused on the hindrances or incentives to faculty members and did not 

necessarily analyze independent variables that may correlate with federal R&D funding levels 
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(Daniel & Gallaher, 1990; Davis & O’Hanlon, 1992; Dooley, 1994; Mishler, 1988; Monahan, 

1992; Stahler & Tash, 1992; Snyder et al., 1990). 

In this concluding chapter to the dissertation study, the results described in Chapter 4 are 

discussed in terms of what may explain the findings and as informed by previous literature.  

Following this section, implications for policy and practice are presented.  From there, study 

limitations and opportunities for future results are offered.  A summary conclusion to the study 

closes the chapter. 

Discussion of Significant Results 

In this section of the discussion chapter, the significant findings are recapped and 

discussed at length in terms of what may explain the results.  The section is organized by the two 

of the three categories where significance was found, namely institutional infrastructure and 

environmental context factors.  The discussion is informed not only by my perspective as a 

sponsored research administrator but also that of a colleague in the field with deep experience 

working in sponsored programs at multiple SCUs as well as the chair of my dissertation 

committee, who has an extensive research stream on R&D activity in higher education.  Finally, 

the discussion integrates the research literature where applicable, noting where a finding is 

aligned with the previous literature or where this study offers some contrasting or nuanced 

perspective in regard to what may be occurring at SCUs vis-à-vis major research universities.  

Significant Institutional Infrastructure Factors 

The eight institutional infrastructure factors analyzed in this study were the level of 

institutional funds expended on R&D activities; the ratio of total institutional funds expended on  

R&D activities to the institutional funds total expended on instruction, research, and service; the 

levels of graduate student enrollment; graduate student enrollment as compared to total student 
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enrollment; the numbers of OSP staff; the ratio of the numbers of OSP staff to the total number 

of faculty members; the levels of previous federal R&D funding support; and the levels of 

previous federal R&D flow-through support.  

In the analysis, only four forms of institutional infrastructure were significant in the four 

OLS models generated.  Specifically, these four factors were previous federal R&D funding 

support, previous federal R&D flow-through funding support, institutional funding expended on 

R&D activities, and the numbers of OSP staff.  

The first institutional infrastructure variable analyzed, previous federal R&D funding 

support (LGPFEDSUP), was significant in the first two regression models (Model 1a and Model 

1b) indicating that at least in these two models, historical levels of federal R&D funding support 

to the sample institutions was as an important factor in future levels of funding, ceteris paribus.  

In Models 1a and 1b, LGPFEDSUP was significant with positive standardized betas of .82 and 

.89 and both betas were significant at p < .001.  In Models 1a and 1b, LGPFEDSUP had the most 

weight in explaining the variance.  Based upon the OLS models generated with LGPFEDSUP, in 

Model 1a it can be concluded that for every standard deviation increase in the log of 

LGPFEDSUP, the amount of federal R&D funding support is expected to increase by .82 

standard deviations.  In Model 1b, for every standard deviation increase in the log of 

LGPFEDSUP, the amount of federal R&D funding support is expected to increase by .89 

standard deviations.  A likely explanation for the significance in the models of these factors is 

the majority of AASCU institutions sampled during the time period under study (2010 and 2011) 

had been awarded significant federal R&D funding support in the timeframe studied.  It could 

then be postulated, at least within the confines of Models 1a and 1b, that ceteris paribus, past 

success in acquiring federal R&D awards has an effect on future success.  Indeed, Muffo and 
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Coccari (1982) may also concur with the assumption here that past funding success was a strong 

predictor of future funding success.   Based upon the corpus of literature and Models 1a and 1b 

generated by this study, previous federal R&D funding support seems to have a positive effect on 

a college or university’s ability to realize more federal R&D funding support, holding the other 

variables in the models constant. 

Examining the second log transformed significant institutional infrastructure variable, 

previous federal R&D flow-through funding support or LGPFEDFLOW, this factor was 

significance in Models 2a and 2b, indicating that at least in these two models historical levels of 

federal R&D flow-through funding support to a sample institution was an important factor in 

future levels of flow-through funding, ceteris paribus.  Specifically, in Models 2a and 2b, 

LGPFEDFLOW was significant with standardized betas of .70 and .76 and both betas were 

significant at p < .001. For every standard deviation increase in the log of LGFEDFLOWT, the 

amount of federal R&D flow-through funding support would be expected to increase by .70 

standard deviations in Model 1a and by .76 standard deviations in Model 1b.  A likely 

explanation for significance in these models is that the majority of AASCU institutions sampled 

during the time period under study (2010 and 2011) had also been awarded significant federal 

R&D flow-through funding support in the timeframe studied.   Paralleling the explanation for 

significance of variable LGPFEDSUP (previous federal R&D funding support) in models 1a and 

1b, past federal R&D flow-through support success appears to also be associated with future 

success.  Muffo and Coccari’s (1982) research again aligns with this finding, namely that past 

funding success was a strong predictor of future funding success in their study.  Based upon the 

corpus of literature and Models 2a and 2b generated by this study, previous federal R&D flow-
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through funding support seems to be associated with a college or university’s ability in receiving 

more federal R&D funding support, holding the other variables in the models constant. 

The third significant log transformed institutional infrastructure variable was the level of 

institutional funds expressly expended on internal R&D activities (LGINSTRD).  The variable 

LGINSTRD was significant in Models 1a and 2a, generating standardized betas of .11 and .12, 

and both betas were significant at p < .01.  For every standard deviation increase in the log of 

LGINSTRD, the amount of federal R&D funding support would be expected to increase by .11 

standard deviations in Model 1a and by .12 standard deviations in Model 2a.  In the literature, the 

term institutional funding represents a wide range of areas that affect the R&D enterprise.  For 

example, Monahan and Fortune (1995) found in a cross-sectional study of 112 colleges and 

universities that institutional investments in equipment and technology positively increased 

external funding success at p < .05.  Dooley (1994) found that when institutions redirected some 

of their recovered indirect costs, also known as facilities and administrative costs, from awards to 

the faculty and departments conducting such R&D activities, the results were increased external 

funding levels.  In another institutional study analyzing AASCU institutions, Bergen (1990) 

found that institutions that maintained higher budgets for OSPs had an extremely large effect on 

the success of external funding.  In another study, Snyder et al. (1990) found that institutions that 

provided higher budgets to OSPs; made investments of institutional seed money for researchers 

and their subsequent projects; distributed recovered indirect costs fairly; provided institutional 

cash matching funds for proposals that required such investments; and invested in R&D 

equipment, facilities, and faculty position lines added significantly to increased external funding 

levels.  In light of the Snyder et al. (1990) findings, matched with those of this study, one may 

conclude that institutional funding of the R&D enterprise is important and affects top-ranked 
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research universities and also could affect SCUs such as the AASCU institutions sampled in this 

study.  McCoy et al. (1982) also discovered that when institutions invested their own funds into 

the R&D enterprise, a high association between historical funding levels and current funding was 

evidenced.  Ellyson and Krueger (1980) also found that the level of institutional funds committed 

to the R&D enterprise revealed a linear relationship with external R&D funding.   Based upon 

the corpus of literature and Models 1a and 2a generated by this study, institutional funding seems 

to be positively associated with a college or university’s ability to receive more federal R&D 

funding support and federal R&D funding flow-through support, holding the other variables in 

the models constant. 

The fourth significant log transformed institutional infrastructure variable was the 

number of OSP staff members at an institution (LGOSPSTAFF).  The variable LGOSPSTAFF 

was significant in Model 1a only, generating a standardized beta of .10 and was significant at p < 

.01.  For every standard deviation increase in the log of LGOSPSTAFF, the amount of federal 

R&D funding support is expected to increase by .10 standard deviations in Model 1a.  The 

results of LGOSPSTAFF in Model 1a do concur with the findings of Monahan and Fortune 

(1995), who found that when adequate numbers of OSP staff members provided training on 

campuses about the internal proposal approval process, this positively influenced R&D funding 

success at p < .05 when the dependent variable was the percentage of proposals funded.  

Therefore, in this dissertation study, having an adequate number of offices of sponsored 

programs staff is important and can directly add to the R&D enterprise.  Monahan and Fortune 

(1995) also found that when OSP staff members provided faculty with editing services, this was 

positively significant at p = .001 when the percentage of dollars awarded was the dependent 

variable.  In a study of 46 AASCU institutions, Bergen (1990) found that in general, increased 
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numbers of OSP staff had a positive effect on obtaining external funding.  However, when 

Bergen entered specific activities of sponsored programs staff into an OLS regression model 

with additional variables, the results were that no causal relationship between the independent 

variables and R&D funding existed.  Bergen did determine there seemed to be a common set of 

factors at AASCU institutions that were associated with performance in the R&D funding 

enterprise, ceteris paribus.  Based upon the corpus of literature and Model 1a generated by this 

study, the numbers of sponsored programs staff members seems to have a positive association on 

an SCUs ability to receive more federal R&D funding support, holding the other variables in the 

model constant. 

Significant Environmental Context Factor 

The only significant environmental context variable was the number of research 

extensive and intensive universities in each state (#RESEARCHUNIVS).  The variable 

#RESEARCHUNIVS was significant in Model 1b, generating a standardized beta of .07, and 

was significant at p < .05.  For every standard deviation increase in the non-logged variable of 

#RESEARCHUNIVS, the amount of federal R&D funding support could be expected to increase 

by .07 standard deviations as evidenced by Model 1b.  Based upon the corpus of literature and 

Model 1b generated by this study, the numbers of research extensive and intensive universities in 

a state seems to be positively associated on an SCU’s ability to receive more federal R&D 

funding support, holding the other variables in the model constant. 

Discussion of Factors That Approached Significance 

Institutional Infrastructure Factors That Approached Significance 

The only institutional infrastructure factor that approached significance was the ratio of 

institutional funding for R&D to the total institutional funds spent on instruction, research, and 
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service represented by the variable LGINSTRD/TOTINSTF.   In Model 2b, 

LGINSTRD/TOTINSTF generated a positive standardized beta of .09 and the level of 

significance was p = .09.  This could mean the ratio of the funds an institution spends on R&D 

activities compared to the total the university spends on instruction, research, and service is 

somewhat important.  In the literature, the term institutional funding represented a wide range of 

areas that affected the R&D enterprise.  For example, Monahan and Fortune (1995) found in a 

cross-sectional study of 112 colleges and universities that institutional investments in equipment 

and technology positively increased external funding success at p < .05.  Dooley (1994) found 

that when institutions redirected some of their recovered indirect costs, also known as facilities 

and administrative costs, from awards to the faculty and departments conducting such R&D 

activities, the results were increased external funding levels.  In another institutional study 

analyzing AASCU institutions, Bergen (1990) found that institutions that maintained higher 

budgets for OSP had an extremely large effect on the success of external funding.  In another 

study, Snyder et al. (1990) also found that institutions that provided higher budgets to OSPs 

made investments of institutional seed money for researchers and their subsequent projects; 

distributed recovered indirect costs fairly; provided institutional cash matching funds for 

proposals that required such investments; and invested in R&D equipment, facilities, and faculty 

position lines added significantly to increased funding levels.  In light of the Snyder et al. 

findings that matched with those of this study, it may be concluded that institutional funding of 

the R&D enterprise is important and effects top ranked research universities as well as SCUs 

such as the AASCU institutions sampled in this research. McCoy et al. (1982) also discovered 

that when institutions invested their own funds into the R&D enterprise, a high association 

between historical funding levels and current funding was evidenced.  Ellyson and Krueger 
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(1980) also found that the level of institutional funds committed to the R&D enterprise revealed 

a linear relationship with external R&D funding.  Based upon the corpus of literature and Model 

2b generated by this study, it is likely that the ratio of institutional funding expended on R&D 

activities when compared to the total funds the institution spends on the triad of academe as 

instruction, research, and service is positively associated with an SCU’s ability to receive more 

federal R&D funding flow-through support, holding the other variables in the model constant. 

Environmental Context Factor That Approached Significance 

The only environmental context log transformed factor that approached significance was 

the number of scientists per square mile in a state (LGSCIMILES).   In Model 2a, the 

LGSCIMILES variable generated a beta of -.10 and the level of significance was p = .07.  In 

Model 2b, LGSCIMILES generated a beta of .10 and the level of significance was p = .08.  The 

results provided by the two models suggest that the density of scientists in a state might have 

some small significance in the amount of federal R&D flow-through funding support gained by 

the AASCU institutions sampled.  In a study by Powers and McDougall-Covin (2005), they 

found that universities that had significant research funding from industry, excellent faculty 

members,  held numerous patents, had robust technology transfer offices, and realized solid 

support from venture capitalists were likely to form more startup companies and to market and 

license more technology to other firms and to other universities. Therefore, SCUs located in 

states with higher densities of scientists per square mile than other states may have more 

potential to gain increased federal funding by leveraging the research experience of such 

researchers. Although this is certainly true of large research institutions, it may also apply to 

SCUs if this type of institution could partner with or employ such researchers to increase the 

university R&D portfolio.  
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Discussion of Non-Significant Results 

Non-Significant Institutional Infrastructure Factors 

In the analysis, two forms of institutional infrastructure variables were not significant in 

the four OLS models generated.  Specifically, these two factors were graduate enrollment 

(LGGRADENR) and the ratio of the number of OSP staff to total faculty (LGOSPSTAFF/FAC).  

Examining the first institutional infrastructure log transformed non-significant variable, 

LGGRADENR, in Models 1a and 2a, this factor had standardized betas of -.04 and .01, at p = .23 

and p = .84, respectively.  In other words, the log of the number of graduate students enrolled in 

the sample AASCU institutions included in this study did not have an effect on the institution's 

success in obtaining federal R&D funding support or federal R&D flow-through funds.  The 

results of LGGRADENR in Models 1a and 2a do not agree with the literature.  Bergen (1990) 

found that the numbers of graduate degrees awarded by AASCU institutions did affect external 

funding.  Snyder et al., (1990) found that the presence of graduate assistants added external 

funding success.  Muffo and Coccari (1982), in their study of AASCU institutions, found that 

graduate study emphasis affected R&D funding success.  Ellyson and Krueger (1980) found that 

graduate education had a positive effect on the level of R&D awards. 

Despite the literature, however, according to Models 1a and 2a generated by this study, 

the numbers of graduate students at the AASCU institutions sampled did not appear to have a 

significant effect on the levels of federal R&D funding support or federal R&D flow-through 

support.  This phenomenon could be occurring because many of the SCUs sampled in this study 

may not have been as heavily engaged in bona fide R&D activities as are the larger research 

extensive and intensive institutions.  Rather, many of the SCUs sampled were likely more 
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engaged in their teaching missions, or in regional service, than in the pursuit of federal R&D 

funding.   

The second nonsignificant log transformed institutional infrastructure variable was the 

numbers of OSP staff compared to the total number of faculty at an institution 

(LGOSPSTAFF/FAC).  The log variable LGOSPSTAFF/FAC in Models 1b and 2b generated 

standardized betas of -.07, p = .04 and -.00, p = .88, respectively.  It appears the ratio of OSP 

staff members to total faculty members is not important in the institutions sampled, either in 

acquiring federal R&D funding support or federal R&D flow-through funding support.  The 

results of LGOSPSTAFF/FAC in Models 1b and 2b do not concur with the findings of Monahan 

and Fortune (1995), who found that when adequate numbers of OSP staff members provided 

training on campuses about the internal proposal approval process, this positively influenced 

R&D funding success at p < .05 when the dependent variable was the percentage of proposals 

funded.  Adding to the hypothesis that OSP staff numbers are important in the R&D funding 

enterprise, Monahan and Fortune (1995) also found that when OSP staff members provided 

faculty with editing services, this was positively significant at p = .001 when the percentage of 

dollars awarded was the dependent variable.  In a study of 46 AASCU institutions, Bergen 

(1990) found that in general, increased numbers of offices of programs staff had a positive effect 

on obtaining external funding.  However, when Bergen entered specific activities of OSP staff 

into an OLS regression model with additional variables, the results were that no causal 

relationship between the independent variables and R&D funding could be made.  Bergen (1990) 

did determine that there seemed to be a common set of factors at AASCU institutions that were 

associate with performance in the R&D funding enterprise, ceteris paribus. One explanation of 

the reason of the nonsignificance of the variable could be that the OSP staff members of the 



74 

institutions sampled by Bergen were already providing comprehensive services to faculty who 

were interested in pursuing federal R&D funding.  Another hypothesis is there was not a critical 

mass of faculty at such sampled institutions pursuing federal R&D funding through sponsored 

programs activities.    

Nonsignificant Human Resource Factors 

In the analysis, four log transformed human resource related factors were nonsignificant 

in all four of the OLS models generated.  These four factors were the average number of 

publications consisting of articles, book reviews, biographical items, editorial material, meeting 

abstracts, proceedings papers and reviews, articles, books, and chapters from an institution 

(LGPUBPROD); the average number of citations (LGPUBQUAL); the ratio of the total number 

of publications consisting of articles, book reviews, biographical items, editorial material, 

meeting abstracts, proceedings papers and reviews, articles, books, and chapters to total number 

of faculty members (LGPUBPROD/FAC); and the ratio of the average total number of citations 

to total faculty members (LGPUBQUAL/FAC).  

Examining the first log transformed human resource nonsignificant variable, 

LGPUBPROD, in Models 1a and 2a, this factor had standardized betas of -.04 and -.05, 

respectively, at p = .38 and p = .40.  From these results, at face value it could be concluded that 

LGPUBPROD at least in the AASCU institutions sampled had no significant effect on the 

success of obtaining federal R&D funding support or federal R&D flow-through funds.  The 

results generated by the Models 1a and 2a revealed that at least a majority of the AASCU 

institutions sampled likely did not have a critical mass of faculty members generating high levels 

of publication productivity such as publishing articles, book reviews, biographical items, 

editorial material, meeting abstracts, proceedings papers, and reviews.  Furthermore, at some 
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AASCU SCUs, even in academic disciplines where publication activity is stronger, such as in the 

life sciences, there may not be an emphasis from the institution to pursuing federal R&D funding 

support or possibly a lack of institutional resources to outfit laboratories necessary for such 

research activity that can drive successful pursuit of federal R&D activity.  Nonetheless, these 

same institutions could very well have some small number of faculty members who were prolific 

in publishing, but such data would have become insignificant in the aggregate institutional data 

compiled.  To reiterate, the institution level of publishing productivity may have been low as 

shown by Models 1a and 2a, but the results generated by these two models did not account for 

individual productivity levels which may be why the results of Models 1a and 2a did not agree 

with Snyder et al. (1990), who found that the number of publications from faculty members were 

significant contributing factors in funding awards, including federal awards.  However, the 

finding by Snyder et al. may have been positively significant due to their study analyzing top-

ranked research institutions that likely had larger numbers of faculty members prolific in 

publishing productivity.  Other researchers also found that the number of publications or the 

emphasis on publications by institutions was highly correlated to external funding success 

(Liebert, 1977; McAllister & Wagner, 1985; Muffo & Coccari, 1982; Muir, 1979).  

Examining the second log transformed human resource nonsignificant variable, 

LGPUBQUAL in Models 1a and 2a, this factor had standardized betas of -.00 and -.04, 

respectively, at p = .81 and p = .47.  From these results, it could be concluded that 

LGPUBQUAL at least in the AASCU SCUs sampled had no significant effect in the success of 

obtaining federal R&D funding support or federal R&D flow-through funds.  Indeed highly cited 

articles are not necessarily the ones that are the fruition of federal R&D funding support.  An 

additional analysis of studying the quality scores of citations of the sample AASCU institutions 



76 

compared to the top 100 research extensive and intensive institutions may render additional 

results.  Moreover, there may be a lot of variability within the AASCU institutions sampled in 

this study, the results may be low compared to a sample of research extensive or intensive 

institutions.   In accepting the model results generated by the data compiled from the AASCU 

institutions sampled by this study, one could conclude that such SCUs likely did not have a 

majority of faculty members generating high levels of citations.  Nonetheless, the same 

institutions may have some small number of faculty members prolific in gaining citations, but 

such data would have become insignificant in the aggregate institutional citation data compiled.  

To reiterate, the institutional level of publishing quality via citations may have been low as 

shown by Models 1a and 2a, because the models did not account for individual publishing 

quality, which is likely why the aggregate results do not agree with Snyder et al. (1990).  A more 

in-depth analysis of the quality of citations from AASCU universities to compare quality scores 

with other more research intense institutions could shed more light on this association. 

Examining the third log transformed human resource nonsignificant mirror variable, 

LGPUBPROD/FAC, in Models 1b and 2b, this factor had standardized betas of .02 and -.01, 

respectively; the variable had non-significance levels of p = .59 and p = .80, respectively. From 

these results, at face value, it could be concluded that LGPUBPROD/FAC, at least in the 

AASCU institutions sampled, had no significant effect in the success of obtaining federal R&D 

flow-through funding support.  Likewise, based upon the results generated by Models 1b and 2b, 

one could conclude the AASCU institutions sampled likely did not have a high ratio of faculty 

members generating high levels of publication productivity such as publishing articles, book 

reviews, biographical items, editorial material, meeting abstracts, proceedings papers, and 

reviews.  Nonetheless, within the total body of faculty members, such institutions may well have 
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had some small number of faculty members very prolific in such publishing productivity, but 

such data would have become insignificant in the aggregate institutional data compiled.  To 

reiterate, though, the institutional level of publishing productivity may have been low, as shown 

by Models 1b and 2b, because the models did not account for individual faculty productivity 

which is likely why the results of Models 1b and 2b do not agree with Snyder et al. (1990).  

However, Snyder et al.’s findings may have been positively significant due to their study 

analyzing top-ranked research institutions, ones likely with faculty members prolific in 

publishing productivity.  Other researchers also found the number of publications or the 

emphasis on publications by institutions was highly correlated to external funding success 

(Liebert, 1977; McAllister & Wagner, 1985; Muffo & Coccari, 1982; Muir, 1977; Neumann, 

1978).   

Examining the fourth log transformed human resource nonsignificant mirror variable, 

LGPUBQUAL/FAC, in Models 1b and 2b, this factor had a betas of .03 and -.01, respectively at 

p = .39 and p = .78.  Based upon the results generated by Models 1b and 2b of this study, the 

AASCU institutions sampled likely did not have a majority of faculty members generating high 

levels of citations.  Nonetheless, the same institutions may have some small number of faculty 

members as compared to the total faculty body who might have been prolific in gaining citations, 

but such data would have become insignificant in the aggregate institutional citation data 

compiled.  Indeed highly cited articles are not necessarily the ones that are the fruition of federal 

R&D funding support.  An additional analysis of studying the quality scores of citations of the 

sample AASCU institutions compared to the top 100 research extensive and intensive institutions 

may render additional results.  Moreover, there may be a lot of variability within the AASCU 

institutions sampled here and the results may be low compared to a sample of research extensive 
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or intensive institutions.  To reiterate, though, the institution level of publishing quality defined 

as the total numbers of citations from an institution compared to the total faculty body may have 

been low as shown by Models 1a and 2a since the models did not account for individual 

publishing quality, which is again likely why the results do not agree with Snyder et al. (1990), 

who found that the number of citations from faculty were significant contributing factors in 

funding awards, including federal awards.  

In examining the phenomena occurring with the nonsignificance of independent variables 

LGPUBPROD, LGPUBQUAL, LGPUBPROD/FAC and LGPUBQUAL/FAC, one can postulate 

why these predictors did not have an effect in the models.  One possibility for the 

nonsignificance is that the data collected that generated these four human resource factors were 

compiled from aggregate totals at the university level, a small number of prolific faculty 

members with high publishing or citation activity would become diluted.  Another possibility for 

the nonsignificance of the four human resource factors is that the majority of faculty members at 

the sample AASCU institutions may not have been generating publication and citation activity 

from research focused on R&D activities for the years 2010 and 2011. 

Nonsignificant Environmental Context Factors 

In the analysis, two forms of environmental context variables were nonsignificant in all 

four models generated.  Specifically, these two factors were the average amount of venture 

capital by each state (LGVENTCAP) and whether the state was an EPSCOR state (EPSCOR).  

Examining the first log transformed environmental context nonsignificant variable, 

LGVENTCAP, Models 1a, 1b, 2a, and 2b had standardized betas of .00, -.03, .01, and .01 at p = 

.84, p = .50, p = .19, and p = .76, respectively.  From the results displayed by the four models, 

one can conclude that LGVENTCAP had no significant association with the amount of federal 
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R&D funding support gained by the sample institutions or federal R&D flow-through funding 

support.  However, LGVENTCAP may have generated two potential interactions with the 

variable EPSCOR (.70, p < .01) and #RESEARCHUNIVS (.66, p < .01) that were not 

investigated.  An interaction involving LGVENTCAP and EPSCOR could likely reveal that 

either the federal government is targeting states that have a high level of venture capital infused 

or possibly that as these states are EPSCOR states, the funding opportunities provided by the 

EPSCOR program is kindling supportable improvements in R&D capacity of such states and 

increasing their overall R&D and competitiveness. The literature examined in the context of this 

study, however, did not consider the amount of venture capital invested by a state as a factor in 

federal R&D funding to colleges.   

Examining the second non-log transformed environmental context nonsignificant 

variable, EPSCOR, in all four models, 1a, 1b, 2a, and 2b, the factor had standardized betas of 

.01, .01, .02 and .01, respectively at p = .71, p = .66, p = .13, and p = .76.  From the results 

displayed by the four models, one can conclude that being an EPSCOR state had no effect in the 

amount of federal R&D funding support or federal R&D flow-through funding support gained by 

the sample institutions.  However, as noted previously, the variable EPSCOR may interact with 

the variable LGVENTCAP (.70, p < .01) and LGSCIMILES (-.54, p < .01).  This association 

could likely mean the reason this phenomenon was occurring was that the federal government is 

targeting states that have a high level of venture capital or a high density of scientists per square 

mile or possibly that as these states are EPSCOR states.  The funding opportunities provided by 

the EPSCOR program is kindling supportable improvements in R&D capacity of such states and 

increasing their overall R&D and competitiveness.  However, the literature examined by this 
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study did not consider the status of a state being in the EPSCOR program as a factor in federal 

R&D funding to colleges.   

Implications for Policy and Practice 

This study examined some of the factors that may likely affect the amount of federal 

R&D funding support and federal R&D flow-through support to AASCU institutions that 

comprised this study.  The models revealed the factors that were significant, approached 

significance, and those that were non-significant.  Taken in the context of the federal 

government, state governments, and the particular institution, the following policy implications 

are described.   

Federal Policy Implications 

Despite the national economic downturn since 2008, many universities are still obtaining 

impressive numbers of federal R&D awards.  Federal agencies often invest resources into R&D 

activities where the cost-to-benefit ratio is high, namely where the institution has the capacity to 

complete the work, where there is a high probability the project will be successful, where the 

faculty assigned to the project have the appropriate expertise, and where an institution has a 

previous track record of R&D success.  This is a sound strategy and a solid defense against such 

reasoning would likely be problematic as even in this study past success is a firm predictor of 

future success.  Nonetheless, even in light of this reasoning, SCUs may likely argue federal 

agencies should make the playing field more level, at least among SCUs.  The SCUs may carry 

the argument further in that as these types of institutions are the teaching engines of the nation, 

federal agencies should make more federal R&D funding resources available so that increased 

numbers of undergraduate students would have greater opportunities to participate in such 

activities, thereby increasing the pool of scientifically trained individuals who enter graduate 
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education or the technical workforce.  Despite the difficulty in competing for external funding, 

especially federal R&D funding support, some SCUs are making the transition from an 

institution that has a strong emphasis on teaching to a greater focus on research and scholarship. 

Indeed, LeBlanc, Jackson, and Wright (2003) found that the deans, chairs, and new tenure-track 

faculty members of an SCU in California all agreed that the institution should pursue external 

funding, concurring that such activities promoted professional development of the faculty and 

added to the tenure and promotion portfolio.  Also, in concert with the teaching mission of the 

SCU, research at such sized institutions would argue that the pursuit of external funding 

opportunities, especially federal R&D funding support, complements better teaching.  Many 

individuals in academe believe that R&D activities translate to better teaching.  

In summary, SCUs can argue a plausible case for increased federal R&D funding being 

channeled to this size of institution.  However, this study revealed that the institutions sampled 

that already had high levels of federal R&D funding were likely to maintain such levels, ceteris 

paribus.  Therefore, one could concur with federal agencies’ practices of applying resources to 

institutions with the greatest probability of research success and cost-to-benefit ratios.  However, 

the federal government is not totally unconcerned with the plight of the SCU.  Indeed with the 

EPSCOR program currently operating in 28 states, federal agencies such as the NSF, the U.S. 

Department of Energy, and the National Aeronautics and Space Administration do set aside 

funds to be awarded in states that do not receive a large share of the federal R&D pool of awards.   

Further, under its EPSCOR program, the NSF has the option of co-funding.  Co-funding occurs 

when an EPSCOR award can be co-funded by two NSF programs; that is, the total funding 

award can be split between two different NSF programs.  The result is that more EPSCOR 

awards can be made and many of these awards funnel to SCUs. 
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Other federal R&D programs in addition to EPSCOR, such as the NIH AREA program 

also make the playing field more level, spreading federal R&D dollars more evenly.  With the 

AREA program, the NIH reaches out to less research intense institutions such as SCUs to 

encourage R&D at smaller universities. Indeed AREA awards can only be made to institutions 

that have not received large NIH awards, which fits the portfolio of the SCUs (NIH, 2012b).  In 

addition, whenever possible the NIH makes an attempt on AREA evaluation panels, to include 

one reviewer from an institution that is eligible for an AREA award (NIH, 2012b).  When this 

occurs this has the effect of sharing with other panelists the barriers an SCU faculty member may 

face in the conduct of research such as lower institutional funding for laboratories, which may 

not be as much of a problem at research extensive and intensive universities.  With the support of 

the AREA awards, NIH helps to facilitate research excellence at a broader range of institutions 

and, by extension, to the human health knowledge base. 

This study did not explicitly examine workforce development, but it is an area in which 

SCUs play an important role and one that is likely to grow.  Due to their emphasis on teaching, 

SCUs may compete well for federal dollars for training the future workforce.  Many SCUs have 

embraced the federal emphasis for universities to strengthen STEM disciplines and are instituting 

STEM programs. Some SCUs are training pre-service STEM teachers.  Federal agencies such as 

the NSF have funding programs specifically for STEM-related projects in which SCUs can 

compete such as the STEPS program, the S-STEM program, the Improving Undergraduate 

STEM Education program, the Robert Noyce Scholarship program, and the Discovery K-12 

program. Many of the SCUs of today have their roots as normal schools.  Therefore, it is logical 

that such institutions could help prepare the new workforce that will be necessary for the United 

States to compete globally.  Indeed, the growing information-based economy needs a well-
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trained workforce.  Further, not only the SCUs but also community colleges can help shape the 

future workforce as these institutions are close to the market in terms of what employers are 

requiring of potential employees.  The NSF also has competitive programs specifically for the 

community college with which these institutions can seek federal dollars to help aid in the 

training of the new workforce.  This added federal emphasis on training the new workforce could 

be an opportunity for SCUs and community colleges to partner in new ways where each can 

bring its strengths to bear in a synergistic way and, by extension, be even more competitive for 

federal funding focused on workforce development. 

Another area where an SCU might be able to gain increased external funding is 

technology transfer.  In academia, technology transfer is the progression of a market-worthy 

technology to commercialization. Some SCUs may have the institutional funding to invest in 

viable technologies developed by their faculty members.  In this case, technologies may be 

commercialized and revenues channeled back to the institution.  Often such technologies are 

licensed to external firms for production and marketing of the technology, with the institution 

retaining ownership of the technology.  In some instances, the faculty inventor may also hold 

title to such technology in concert with the institution.  For example, an institution’s policy may 

dictate that the ownership of a developed technology remains with the faculty member while the 

university markets the technology to see if it is a viable venture.  The passing of the Bayh-Dole 

Act in 1980 was a watershed moment in academic technology transfer (Atlantic Information 

Services, 2006).  The Bayh-Dole Act permitted universities to retain title to inventions developed 

at the institution through federally sponsored research projects (Atlantic Information Services, 

2006).  Prior to Bayh-Dole, the title of such technologies remained with the funding agency 

unless the university and federal agency had an agreement regarding such technologies (Atlantic 
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Information Services, 2006).  If SCUs have the funding to support technology transfer, it may be 

possible that this mechanism of external funding could add to the institution’s funding streams.  

In light of the above arguments for how SCUs can uniquely contribute to national R&D 

goals through avenues such as workforce development and technology transfer, enhancing that 

contribution through federal R&D policy that explicitly makes sense.  Although not all SCUs 

make the same type of contribution, the federal government can nuance its policies to address 

such differences and thereby reinforce what a particular institution already does well.  Such a 

focused strategy can be especially beneficial to regional development. 

State Policy Implications 

Many states have formalized strategic plans for economic development, with all states 

emphasizing the desire to strengthen their economies. Previous research has shown the 

contributory value of postsecondary education to economic vitality (Etzkowitz, Webster, & 

Healey, 1998).  If states are interested in increasing innovative capacity as a means of leveraging 

federal R&D activity at SCUs, they could invest in such institutions through state R&D awards, 

a policy aligned with the findings of this study that institutional R&D investment was positively 

associated with federal R&D awards.  However, with state funding at a finite level, this may not 

be feasible.  One solution may be to provide matching funds for a federal grant proposal rather 

than full funding of a project.  Another possibility is to study the possibility that appropriate 

institutions within the state work together on federal R&D activities determined by the capability 

of an individual university.  Too often institutions, especially those that are state supported, 

operate in silos instead of consortia, thereby pitting one institution against another.  One state 

where the institutions were required to form viable consortia as a mandatory requirement to 

pursue a certain type of federal R&D funding was Kentucky.  In 2004, the state mandated that in 
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order to pursue U.S. Department of Homeland Security R&D funding, institutions were required 

by the state office of homeland security to work together in developing R&D proposals.  The 

result was that viable consortia were developed and several R&D awards made to such consortia 

in that state (National Institute for Hometown Security, 2013). 

Institutional Policy Implications 

Possibly the most important contribution of this study is the implications for institutional 

policy on the federal R&D endeavor, the major point of this research.  Given that the primary 

mission of an SCU is teaching, such institutions should analyze in-depth the resources needed to 

pursue federal R&D activity and determine if it is in the best interest if the university to do so. 

Indeed with today’s scarce resources, it benefits an SCU to analyze whether the institution has 

the drive and internal resources to compete in the federal R&D arena.  Further, such an 

institution must stay aligned with its mission of teaching, the paramount objective of most SCUs.  

If the administration of an SCU decides it is in the best interest of the campus to pursue federal 

R&D funding, then it must create the proper institutional culture on campus to pursue such an 

endeavor.  For example, it may be necessary to employ faculty who have already been recipients 

of federal R&D funding because, this study revealed, past success is a strong predictor of future 

success.  Such faculty members could teach others the techniques to attract federal R&D awards.  

However, even faculty members who have been successful in receiving federal R&D awards 

must be provided the resources to conduct research to attract such awards.  An SCU will likely 

have to provide some institutional funding for laboratory startups and other activities leading to 

R&D activities that attract federal R&D funding.  In addition, it will likely be necessary to 

provide sponsored programs resources that can assist faculty in the pursuit of federal R&D 

through such activities as editing proposals, developing budgets, completing electronic forms, 
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searching for funding opportunities, or possibly assisting in some way through the writing 

process.  Such grant proposal writing activity should be included in the teaching, research, and 

service triad that faculty face for tenure and promotion.  Writing a comprehensive grant proposal 

to the NSF, NIH, or other federal agency, whether funded or not, could provide a faculty member 

with some promotion and tenure credit such as that obtained by writing a journal article that has 

been accepted for publication. 

In a time of budget scarcity, another method of garnering a larger share of R&D dollars 

for which SCUs could be at an advantage is as a flow-through site from other larger universities.  

SCUs indirect cost rates are typically much lower than the larger research extensive and 

intensive universities, and it may be financially advantageous for the larger campuses to 

subaward appropriate and feasible work to the smaller SCUs.  In this way, SCUs can participate 

in the federal R&D funding arena without having to directly compete with research universities 

which an SCU could not do effectively anyway.  Further, as the SCU is primarily a teaching 

university, appropriate flow-through R&D work may be available in which undergraduates could 

participate, thereby further strengthening undergraduate education while providing some funding 

for the institution. 

Before an SCU reaches out to larger research institutions, the institution would be wise to 

conduct a survey of the capabilities of the campus and determine with faculty members’ input if 

the institution has the infrastructure to successfully compete for subawarded projects.  By 

gaining faculty input, the institution can create a culture of mutual trust where the institution 

directly supports its faculty’s R&D activities and such support is evidenced by the campus 

providing resources to be used in such projects.  Further, such activities should be incorporated 
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into the tenure and promotion process so that faculty could likely see the long-term benefits of 

participating in subaward activities.   

A paramount purpose of this study was to provide information for OSPs to use in an 

attempt to alter policy that could maximize the amounts of federal R&D funding support and 

federal R&D flow-through funding support obtained by the university.  The study determined 

that, ceteris paribus, previous federal R&D funding and flow-through levels were associated with 

future success.  This is beneficial for SCUs that are already obtaining high levels of federal R&D 

awards but does not address those institutions that do not have such success.  An institution 

cannot change the past but could alter the future if the institution has the resources to invest in 

such endeavors.  SCUs should look to those factors mentioned above with which they have some 

control and can alter in the short term for long term gains.  For example and as previously 

mentioned, SCUs could hire faculty who have already been successful with obtaining federal 

R&D awards such as from the NSF or NIH.  As previous federal R&D award activity was 

significant in future federal R&D activity, institutions that have little or no previous activity are 

at a tremendous disadvantage.  Before delving into the highly competitive federal R&D award 

arena, SCUs should carefully analyze their missions and the resources available.  Effecting 

policy is the most important element that an SCU can undertake in trying to increase its share of 

the highly competitive federal R&D funding arena.  In this time of scare financial resources, 

SCUs should conduct a thorough analysis of the institutional capacity and infrastructure to 

support the pursuit of federal R&D funding before delving into the venture.  In this study, 

institutional funds channeled into the R&D activity of the campus were shown to be a significant 

variable associated with the success of attracting federal R&D funding.  By extension then, it 

would be plausible to acquire more federal R&D funding by investing more of its own resources 
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into R&D activities.  However, scarce financial resources are the new norms for many SCUs, 

and moreover, resources are finite.  Therefore, diverting resources from one focus to another, 

such as seeking increased federal R&D funding, could likely alter the direction of the campus.  

However, institutional funding was only one of the variables associated with a policy change at 

an institutional level to realize increased federal R&D funding.   

In shifting the study perspective from a doctoral researcher to a sponsored programs 

officer, a different line of focus emerges.  Indeed, though the models generated by this study 

showed only a few variables that were significant in predicting federal R&D funding support, a 

OSP could still assist an institution in securing federal grant award dollars.  Specifically, the key 

to success may lie in an SCU’s ability to embrace the teaching/learning enterprise, which 

currently includes STEM activities.  As many SCUs saw their emergence as teaching institutions 

originally, it is plausible this type of engine of learning could still capitalize upon less stringent 

R&D activities.  Furthermore, as the U.S. workforce rapidly changes, many workers need 

education in order to embrace high technology careers.  Therefore, the SCU could be in an 

opportune position to meet this increased need for learning via educating the workforce and via 

grants that support such efforts, thereby adding to the institution’s external funding levels. 

In summary, SCUs are now in a climate of increased competition for federal R&D 

funding.  Therefore, an institution interested in exploring the federal R&D arena should analyze 

the campus mission, the capabilities of the institution, the appropriateness and willingness of the 

faculty to seek such external funds, the numbers of OSP staff, and the direction in which the top 

administrators wish to take the institution.  Then, if it is decided the institution has the capability, 

internal resources, and willingness to either directly compete for such federal R&D funding 

awards or to become a flow-through node for research extensive or intensive institutions, then a 
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strategic plan needs to be developed on how the institution will alter its course to reach its 

federal R&D funding goals.  The government changes its funding focus based upon the needs of 

the nation and global competition.  Therefore, it is imperative that the institution also conduct a 

thorough analysis of the federal funding climate at that time and to which disciplines the 

government is placing resources to meet congressional or presidential mandates.  It would be 

beneficial if an SCU determined its R&D strategy in light of institutional strengths and 

likelihood of goal success.  

Limitations of the Study 

This study has helped filled a gap in the literature concerning federal R&D funding at 

SCUs.  Yet, it is not without its limitations.  The study only focused on data from a two-year 

period.  A two-year approach is superior to a one-year snapshot given year-to-year performance 

fluctuations.  It is nonetheless still a period of some volatility as institutions land the occasional 

large award that vaults the institution to noted higher R&D performance.  With the turndown in 

the economy beginning in 2008 and the sequestration now occurring, a study that only captures a 

two-year snapshot in time may not include possibly important data. 

The study does not address the cost/benefit analysis of interest to SCUs.  For example, 

the study revealed that the numbers of OSP staff was directly related to federal R&D funding in 

one model.  However, the direct and indirect costs of employing additional sponsored programs 

personnel may not override the benefits to the R&D funding enterprise due to increased 

personnel cost.  This means that depending upon how a particular institution wishes to proceed in 

the federal R&D funding arena, it may not be cost effective to do so based upon limited financial 

resources characteristic of many SCUs today.   Further, in analyzing the variance explained by 
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the four models, it is notable that approximately 25% to 50% of the variance in an SCU’s ability 

to obtain federal funding was not explained by the models. 

Lastly, though the study did reveal some factors that seemed to be associated with an 

SCU’s ability to gain increased federal R&D funding, it does not answer the question as to 

whether or not a particular SCU should move in that direction.  As previous federal R&D 

activity was the major predictor across all models, this may be a concern of institutions with little 

or no levels of such funding.  In these cases, the added inputs to achieve increased levels of 

federal R&D funding or federal R&D flow-through support may be financially prohibitive due to 

the budget constraints placed on SCUs in the present budget climate   

This study compiled data from archived sites; no doubt valuable data could have been 

obtained from surveys or interviews.  In-depth interviews taken at the highest performing SCUs 

within the sample, for example, would have likely revealed deep insights into to how such 

institutions have positioned themselves to compete for federal R&D funding.  Best practices 

could have been determined through such in-depth interviews and such activities detailed for use 

by other SCUs if applicable.  Hence, restricting the study data to only that which could be 

gleaned from archived sites was a limitation. 

Opportunities for Future Study 

Future study is needed that delves even more deeply into the differences in SCUs as 

compared to the larger research extensive and intensive universities.  A major opportunity for 

future study is the question as to why certain SCUs are better at attracting larger amounts of 

federal R&D funding than other institutions.  This leads to speculation as to what is occurring in 

these successful institutions.  In addition, the results generated by this study could closely 

examine the model residuals to identify institutions that would have been predicted to do poorly 
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but in fact did very well.  Once the institutions are identified, a qualitative study could be 

conducted that examines these SCUs to determine how they are managed, what policies they 

have in force to support R&D activities, and what resources the institution is committing to the 

R&D enterprise.   

It is interesting to note that though none of the human resource factors were significant or 

even approached significance, the corpus of literature strongly suggests that publishing activity 

by faculty members is important to the institution in obtaining external funding.  Therefore, a 

longitudinal study would be appropriate to understand the publishing and citation phenomenon 

occurring over time.  An in-depth study of the quality of publications and citations would be 

useful to pinpoint where faculty should be in relation to positioning themselves for seeking 

federal R&D funding. 

In addition, future studies should examine other variables that were not used in this study.  

Variables such the average time required to write a federal R&D proposal or the experience of 

the faculty compared to their ability to attract federal and even corporate R&D funding should be 

studied.  Variables such as the amount of release time available to faculty who have been 

successful in obtaining federal R&D funding would also be important to analyze.  In addition, it 

would be interesting to know whether or not providing grant-writing services by OSP staff is 

closely associated with an institution obtaining federal R&D funding.  

Finally, the interesting possibility of an interaction between being an EPSCOR state and 

the venture capital invested in a state leads to unanswered questions.  Further, additional studies 

need to be conducted that examine the relationship between EPSCOR and the numbers of 

scientists per square mile. Indeed, if there is an association between EPSCOR funding and the 
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numbers of scientists per square mile, then it provides a new window into the impact of that 

program.   

Conclusion 

 This study explored the effects of certain factors that affected the ability of SCUs to 

increase their ability to compete for federal R&D awards.  In this context, SCUs are competing 

for a finite amount of federal R&D funding.  Indeed, with the recent federal sequestration being 

implemented, many universities are set to lose significant federal R&D funding and thousands of 

individuals employed by such funding may be unemployed in the future.  The NSF estimates that 

the agency will make 1,000 fewer research awards due to the reduction in federal funding which 

will effect almost 12,000 individuals (Lewis, 2013). Further, the NSF postulates that the effect of 

reduced funding for R&D will sharply affect the progression in the areas of energy, 

manufacturing, cybersecurity, and undergraduate education (Lewis, 2013).  The NIH states the 

effect of the sequestration cuts will have an effect of eliminating three major cancer research 

programs (Lewis, 2013). Other federal agencies such as National Aeronautics and Space 

Administration and Centers for Disease Control will also be negatively affected by the reduction 

in federal R&D funding.    

Therefore, within the highly competitive arena of federal R&D awards, if SCUs are 

currently pondering the move to enter the federal R&D funding arena, they should first analyze 

the opportunity costs of positioning the institution toward seeking federal R&D funding.   

Institutions that are actively competing for federal R&D funds may be able to position 

themselves to increase their chances of competitiveness with other SCUs.  The goal of positive 

R&D should be to make the human existence better for humankind.  Therefore, all SCUs should 
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not view the federal R&D arena as simply a mechanism to supplant dwindling state funding 

streams.   

Toward the end of World War II, President Roosevelt inquired of his director of scientific 

research and development how the current investments made in academic R&D, which had done 

much to propel the Allies to victory, could be capitalized upon to continue the work but for 

peace-time endeavors.  Roosevelt’s director of scientific research and development was Dr. 

Vannevar Bush, the previous president of the Massachusetts Institute of Technology, who wrote 

the timeless Science: The Endless Frontier (Bush, 1945).  To Bush, Roosevelt wrote, 

There is . . . no reason why the lessons to be found in this experiment cannot be 

profitably employed in times of peace.  The information, the techniques, and the research 

experience developed by the Office of Scientific Research and Development and by the 

thousands of scientists in the universities and in private industry, should be used in the 

days of peace ahead for the improvement of the national health, the creation of new 

enterprises bringing new jobs, and the betterment of the national standard of living. New 

frontiers of the mind are before us, and if they are pioneered with the same vision, 

boldness, and drive with which we have waged this war we can create a fuller and more 

fruitful employment and a fuller more fruitful life. (Bush, 1945, p. 1) 

Let’s hope that the America of today does not forget these important words written over 

60 years ago at a time when this country was on the cusp of life changing R&D brought largely 

about by universities that now see their R&D budgets slashed.  The challenge for SCUs is how to 

optimally balance their teaching and research missions and, ideally, ones that are mutually 

reinforcing. 
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APPENDIX A 

Normal Schools That Are Today State Comprehensive Universities 
State Date Open Location SCU 

Alabama 1873 Florence University of North Alabama 
Alabama 1875 Normal Alabama A&M university 
Alabama 1883 Jacksonville Jacksonville State University 
Alabama 1983 Livingston Livingston University 
Alabama 1873 Montgomery Alabama State University 
Alabama 1887 Troy Troy University 
Alaska   Did not establish  
Arizona 1899 Flagstaff Northern Arizona University 
Arizona 1886 Tempe Arizona State University 
Arkansas 1908 Conway University of Central 

Arkansas 
Arkansas 1876 Pine Bluff Univ. of Arkansas at Pine 

Bluff 
California 1914 Arcata Humboldt State University 
California 1889 Chico California State Univ. at 

Chico 
California 1911 Fresno California State Univ. Fresno 

California 1882 Los Angeles Univ. of California - LA 
California 1998 San Diego San Diego State University 
California 1899 San Francisco California State Univ. at SF 
California 1862 San Jose San Jose State University 
California 1910 Santa Barbara Univ. of CAa Santa Barbara 
Colorado 1890 Greeley Univ. of Northern Colorado  
Colorado 1901 Gunnison Western State College of CO 
Connecticut 1904 Danbury Western CT State Univ. 
Connecticut 1850 New Britain Central Connecticut State 

Univ 
Connecticut 1893 New Haven Southern CT State Univ 
Connecticut 1889 Willimantic Eastern CT State Univ. 
Delaware   Did not establish 
Florida 1887 DeFuniak Springs Merged with FL State in 1905 
Florida 1887 Tallahassee Florida A&M University 
Georgia 1917 Albany Albany State University 
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Georgia 1890 Milledgeville GA College & State Univ. 
Georgia 1913 Valdosta Valdosta State University 
Hawaii 1896 Honolulu University of Hawaii 
Idaho 1896 Lewiston Lewis-Clark State College 
Illinois 1874 Carbondale Southern Illinois University 
Illinois 1899 Charleston Eastern Illinois University 
Illinois 1899 De Kalb Northern Illinois University 
Illinois 1902 Mascomb Western Illinois University 
Illinois 1857 Normal Illinois State University 
Indiana 1918 Muncie Ball State University 
Indiana 1870 Terre Haute Indiana State University 
Iowa 1876 Cedar Falls University of Northern Iowa 
Kansas 1865 Emporia Emporia State University 
Kansas 1902 Hays Fort Hayes State University 
Kansas 1903 Pittsburg Pittsburg State University 
Kentucky 1907 Bowling Green Western Kentucky University 
Kentucky 1887 Frankfort Kentucky State University 
Kentucky 1923 Morehead Morehead State University 
Kentucky 1923 Murray Murray State University 
Kentucky 1907 Richmond Eastern Kentucky University 
Louisiana 1885 Natchitoches Northwestern State University
Maine 1864 Farmington Univ. of Maine at Farmington 
Maine 1878 Fort Kent Univ. of Maine at Fort Kent 
Maine 1879 Gorham Univ. of Southern Maine  
Maine 1910 Machias Univ. of Maine at Machias 
Maine 1903 Presque Isle Univ. of Maine at Presque Isle
Maryland 1866 Baltimore Towson University 
Maryland 1914 Bowie Bowie State University 
Maryland 1902 Frostburg Frostburg State University 
Maryland 1925 Salisbury Salisbury University 
Massachusetts 1873 Boston Massachusetts College of Art 
Massachusetts 1840 Bridgewater Bridgewater State College 
Massachusetts 1895 Fitchburg Fitchburg State College 
Massachusetts 1839 Framingham Framingham State College 
Massachusetts 1897 Lowell University of MA at Lowell 
Massachusetts 1897 North Adams MA College of Liberal Arts 
Massachusetts 1854 Salem Salem State College 
Massachusetts 1839 Westfield Westfield State College 
Massachusetts 1874 Worcester Worcester State College 
Michigan 1904 Kalamazoo Western Michigan University 
Michigan 1899 Marquette Northern Michigan University
Michigan 1895 Mt. Pleasant Central Michigan University 
Michigan 1853 Ypsilanti Eastern Michigan University 
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Minnesota 1919 Bemidji Bemidji State University 
Minnesota 1902 Duluth Univ of Minnesota, Duluth 
Minnesota 1868 Mankato Minn. State Univ Mankato 
Minnesota 1888 Moorehead Minn. State Univ Moorehead 
Minnesota 1869 St. Cloud St. Cloud State University 
Minnesota 1860 Winona Winona State University 
Mississippi 1912 Hattiesburg Univ. of Southern Mississippi 
Missouri 1873 Cape Girardeau Southeast Missouri State 

Univ. 
Missouri 1879 Cape Girardeau Lincoln University 
Missouri 1871 Kirksville Truman State University 
Missouri 1906 Maryville Northwest Missouri State 

Univ 
Missouri 1906 Springfield Southwest Missouri State 

Univ 
Missouri 1871 Warrensburg Central Missouri State Univ 
Montana 1927 Billings Montana State Univ. Billings 
Montana 1897 Dillon Western Montana College 
Nebraska 1911 Chadron Chadron State College 
Nebraska 1905 Kearney Univ. of Nebraska at Kearney 
Nebraska 1867 Peru Peru State College 
Nebraska 1910 Wayne Wayne State College 
New Hamp. 1909 Keene Keene State College 
New Hamp. 1871 Plymouth Plymouth State College 
New Jersey 1923 Glassboro Rowan University 
New Jersey 1927 Jersey City New Jersey City University 
New Jersey 1908 Montclair Montclair University 
New Jersey 1913 Newark Kean University of New 

Jersey 
New Jersey 1923 Paterson William Paterson Univ of NJ 
New Jersey 1855 Trenton The College of New Jersey 
New Mexico 1989 Las Vegas New Mexico Highlands Univ 
New Mexico 1894 Silver City Western New Mexico Univ 
New York 1844 Albany SUNY at Albany 
New York 1867 Brockport SUNY at Brockport 
New York 1871 Buffalo SUNY at Buffalo 
New York 1869 Cortland SUNY at Cortland 
New York 1868 Fredonia SUNY at Fredonia 
New York 1871 Geneseo SUNYat Geneseo 
New York 1886 New Paltz SUNYat New Platz 
New York 1889 Oneonta SUNY at Oneonta 
New York 1866 Oswego SUNY at Oswego 
New York 1890 Plattsburg SUNY at Plattsburg 
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New York 1869 Potsdam SUNY at Potsdam 
North Carolina 1903 Boone Appalachian State University 
North Carolina 1905 Cullowhee Western Carolina University 
North Carolina 1891 Elizabeth City Elizabeth City State 

University 
North Carolina 1877 Fayetteville Fayetteville State University 
North Carolina 1892 Greensboro Univ of NC at Greensboro 
North Carolina 1909 Greenville East Carolina University 
North Carolina 1913 Pembroke Pembroke State University 
North Carolina 1895 Winston-Salem Winston-Salem  State Univ 
North Dakota 1918 Dickenson Dickenson State University 
North Dakota 1890 Mayville Mayville State University 
North Dakota 1913 Minot Minot State University 
North Dakota 1890 Valley City Valley City State University 
Ohio 1914 Bowling Bowling Green State Univ 
Ohio 1913 Kent Kent State University 
Oklahoma 1909 Ada East Central University 
Oklahoma 1897 Alva NW Oklahoma State Univ 
Oklahoma 1891 Edmond Univ of Central Oklahoma 
Oklahoma 1897 Langston Langston University 
Oklahoma 1909 Tahlequah NE Oklahoma State Univ 
Oklahoma 1903 Weatherford SW Oklahoma State Univ 
Oregon 1882 Ashland Southern Oregon University 
Oregon 1883 Monmouth Western Oregon University 
Pennsylvania 1869 Bloomsburg Bloomsburg Univ of PA 
Pennsylvania 1874 California California University of PA 
Pennsylvania 1921 Cheyney Cheyney University of PA 
Pennsylvania 1887 Clarion Clarion University of PA 
Pennsylvania 1893 East Stroudsburg East Stroudsburg Univ of PA 
Pennsylvania 1861 Edinboro Edinboro University of PA 
Pennsylvania 1875 Indiana Indiana University of PA 
Pennsylvania 1866 Kutztown Kutztown University of PA 
Pennsylvania 1877 Lock Haven Lock Haven University of PA 
Pennsylvania 1862 Mansfield Mansfield University of PA 
Pennsylvania 1859 Millersville Millersville University of PA 
Pennsylvania 1873 Shippensburg Shippensburg Univ of PA 
Pennsylvania 1889 Slippery Rock Slippery Rock Univ of PA 
Pennsylvania 1871 West Chester West Chester Univ of PA 
Rhode Island 1871 Providence Rhode Island College 
South Carolina 1896 Orangeburg South Carolina State Univ 
South Carolina 1891 Rock Hill Winthrop University 
South Dakota 1901 Aberdeen Northern State University 
South Dakota 1884 Madison Dakota State University 
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South Dakota 1884 Spearfish Black Hills State University 
Tennessee 1911 Johnson City East Tennessee State Univ 
Tennessee 1912 Memphis University of Memphis 
Tennessee 1911 Murfreesboro Middle Tennessee State Univ 
Tennessee 1912 Nashville Tennessee State University 
Texas 1920 Alpine Sul Ross State University 
Texas 1910 Canyon Texas A&M University 
Texas 1917 Commerce Texas A&M Univ Commerce 
Texas 1878 Denton University of North Texas 
Texas 1878 Prairie View Prairie View A&M University
Texas 1879 Huntsville Sam Houston State University 
Texas 1903 San Marcos Texas State Univ San Marcos 
Utah 1903 Cedar City Southern Utah University 
Vermont 1867 Castleton Castleton State College 
Vermont 1867 Johnson Johnson State College 
Vermont 1911 Lyndon Lyndon State College 
Virginia 1884 Farmville Longwood University 
Virginia 1911 Fredericksburg Univ of Mary Washington 
Virginia 1909 Harrisonburg James Madison University 
Virginia 1913 Radford Radford University 
Washington 1899 Bellingham Western Washington Univ 
Washington 1890 Cheney Eastern Washington Univ 
Washington 1891 Ellensburg Central Washington Univ 
West Virginia 1875 Athens Concord University 
West Virginia 1896 Bluefield Bluefield State College 
West Virginia 1867 Fairmont Fairmont State University 
West Virginia 1873 Glenville Glenville State College 
West Virginia 1867 Huntington Marshall University 
West Virginia 1891 Institute West Virginia State Univ 
West Virginia 1872 Shepherdstown Shepherd University 
West Virginia 1870 West Liberty West Liberty State College 
Wisconsin 1917 Eau Claire Univ of Wisconsin Eau Claire 
Wisconsin 1909 La Crosse Univ of Wisconsin La Crosse 
Wisconsin 1885 Milwaukee Univ of WI Milwaukee 
Wisconsin 1871 Oshkosh Univ of Wisconsin Oshkosh 
Wisconsin 1866 Platteville Univ of Wisconsin Platteville 
Wisconsin 1875 River Falls Univ of Wisconsin River Falls
Wisconsin 1894 Stevens Point Univ of WI Stevens Point 
Wisconsin 1896 Superior Univ of Wisconsin – Superior 
Wisconsin 1868 Whitewater Univ of WI – Whitewater 

Note: Adapted from  Ogren (2005), pp. 211-235.
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