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PART I
Introduction



U.S. Higher Education 
Effectiveness
Steven Brin t a nd Ch arles T.  Clotfelter

This volume of RSF presents new evidence 
about higher education in the United States. 
As we use the term, higher education is synony-
mous with postsecondary education and in-
cludes two-year community colleges, four-year 
colleges, and universities that offer graduate 
training in addition to four-year baccalaureate 
degrees. As editors, we have been charged with 
writing an introduction that is more than a 
summary of the research papers to follow. In-
stead, we were asked to produce an overview 
of the key facts and themes about U.S. higher 
education and its effectiveness that will be im-
portant both for specialists and for readers 
who are new to the subject.

This volume focuses on effectiveness, a topic 
that has not been as prominent in scholarship 
as we believe it should be. Scholars of higher 
education have been principally interested in 
how colleges and universities work and what 
forces in their environments lead them to 
change. But most policymakers (and most of 
the public) do not want simply to understand 
institutions, but rather to know how to make 

them work better than they currently do. Be-
cause colleges and universities are central in-
stitutions in American society, their effective-
ness should be considered a topic of national 
priority.

The meaning of effectiveness depends on 
what society expects to achieve through higher 
education. We begin by asking the basic ques-
tions: What are the functions of higher educa-
tion in society? What does effectiveness mean 
in this context? And how can effectiveness be 
measured once it is defined? After this discus-
sion, we briefly describe the historical develop-
ment of American higher education and its 
current structure and challenges. We do so to 
set a context for the issues explored here, an 
analysis of the effectiveness of U.S. higher edu-
cation in relation to system-level, campus-
level, and classroom-level effects. This three-
fold division based on the primary actors 
involved in effectiveness policies and practices 
provides a useful heuristic for dividing the top-
ics we consider in this issue.1 Because we be-
lieve systems-level actions will be of the great-

Steven Brint is distinguished professor of sociology and public policy at the University of California, Riverside. 
Charles T. Clotfelter is Z. Smith Reynolds Professor of Public Policy, professor of economics and law, and as-
sociate dean for academic programs in the Sanford School at Duke University.

We would like to thank Cynthia E. Carr, Kevin Curwin, and Sarah R. K. Yoshikawa for research assistance. Direct 
correspondence to: Steven Brint at brint@ucr.edu, 1100 Hinderaker Hall, UC Riverside, 900 University Avenue, 
Riverside, CA 92521; Charles T. Clotfelter at charles.clotfelter@duke.edu, 178 Rubenstein Hall, Sanford School 
of Public Policy, 201 Science Drive, Durham, NC 27708.

1. These three levels of analysis should not be considered entirely distinct from one another. Initiatives that seem 
to be manifest mainly on campuses or in classrooms typically have national sponsors and partisans. Moreover, 
national policy takes root on diverse campuses. Campuses are more and less receptive and able to realize incen-
tives and even controls fashioned at the national level.
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est interest to readers, we devote more space 
to issues at that level than to those at the other 
two levels.

Although we discuss variation among the 
fifty states only very briefly here, the states rep-
resent a fourth analytically distinct level of 
analysis, and one that many higher education 
scholars have embraced to investigate differ-
ences in outcomes due to state-level variation 
in pricing, performance incentives, and regula-
tion. Several papers in this volume explore the 
consequences of state policy variation.

What Do Policymakers Want from 
Higher Education?
We concentrate on the most fundamental pur-
poses of higher education as these have been 
formed and promoted by national policymak-
ers, by senior leaders on college and university 
campuses, and by teachers in classrooms.2

At the system level, we will take as our pri-
mary topics those that have been the focus of 
policymakers since the time of the great expan-
sion of U.S. higher education following World 
War II. Policymakers have focused on higher 
education’s capacity to develop the knowledge 
and skills students need for professional, tech-
nical, and managerial positions. As higher ed-
ucation has expanded from an elite to a mass 
system, policymakers have taken an interest as 
well in whether higher education opportuni-
ties are accessible to all and fairly distributed. 
This topic is important not only as a measure 
of social mobility opportunities but also be-
cause more equal attainments are potentially 
a way to bring greater equality to society 
(Goldin and Katz 2008). Finally, policymakers 
and researchers alike have focused on the vol-
ume and quality of higher education’s produc-
tion of basic and applied research, as well as 

of the doctoral students who will become the 
next generation of scholars and scientists (see, 
for example, Cole 2009; Geiger 1993; National 
Academies 2007).3

In the decentralized system of U.S. higher 
education, campuses are natural units for 
analysis because the policies developed on 
campuses influence the achievement of both 
system-level and classroom-level functions. 
Campus-level initiatives are so numerous that 
some selection is necessary. We have chosen 
to focus on a subset of initiatives that have 
been embraced by many campuses and can 
therefore be considered national trends at the 
campus level: the importation of business 
practices, new interdisciplinary designs for re-
search and teaching, and policies to increase 
undergraduate graduation rates. The adoption 
of modern business methods for purposes of 
improving the efficiency of resource allocation 
has been a feature of American universities for 
a century, and it continues to stimulate wide-
spread interest (see, for example, Christensen 
and Eyring 2011). Similarly, many campuses are 
emphasizing interdisciplinary initiatives and 
other organizational designs intended to im-
prove collaborative interactions among the fac-
ulty (see, for example, Rhoten 2003; Weingart 
and Stehr 2000). And programs to increase the 
retention and graduation rates of enrolled stu-
dents are on the agenda of nearly every public 
university (see, for example, Association of 
Public and Land-Grant Universities 2015).

At the classroom level, the sole aim broadly 
endorsed by the faculty and the public alike is 
for faculty to provide instruction that contrib-
utes to students’ learning. This focus is in 
keeping with the traditional goals of higher 
education and is supported by empirical stud-
ies that find better outcomes for students who 

2. To attempt to identify and discuss all of the purposes of higher education would be a challenging task and is 
beyond the scope of this volume. Indeed, senior professors at the University of Chicago, an institution renowned 
for its commitment to teaching and learning, have been addressing freshmen each year since the 1960s on “the 
aims of education,” and each one of these lectures takes up a different set of themes (see http://aims 
.uchicago.edu/page/past-speakers, accessed February 23, 2016).

3. The social benefits of higher education—its association with higher levels of community engagement, better 
informed citizens, more stable family structures, and reduced crime levels, to name just a few—have been under-
appreciated by policymakers and researchers. We will perpetuate that bias here, though we do urge further 
investigation of the net social benefits of higher education (for overviews, see Bowen 1977; Hout 2012; Kingston 
2015).

http://aims.uchicago.edu/page/past-speakers
http://aims.uchicago.edu/page/past-speakers
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have achieved high grades in rigorous majors 
(Arcidicano 2004; Murnane, Willett, and Levy 
1995) or have made significant gains in ana-
lytical and critical thinking while at college 
(Arum and Roksa 2014). The instructional prac-
tices and technologies that contribute to stu-
dent learning are therefore key topics.

Measuring Effectiveness
It follows that the term effectiveness will reflect 
the extent to which and the quality with which 
higher education achieves these expectations. 
A focus on effectiveness leads to questions 
such as the following: Are students being pre-
pared adequately for the labor market? Is the 
system accessible to students from all back-
grounds? How large are the gaps in success 
between students from different backgrounds? 
Is research productivity high and is it contrib-
uting to human well-being? Are universities 
producing well-prepared graduate students? 
Are the new business methods contributing to 
greater effectiveness in the allocation of re-
sources? Has the emphasis on interdisciplin-
ary collaboration led to a greater capacity to 
tackle key national problems? How much are 
students learning? To what extent are the new 
instructional practices and technologies con-
tributing to student learning?

Usable metrics for assessing effectiveness 
remain aspiration more often than reality. For 
example, no exams exist that can measure stu-
dent learning adequately in each of the scores 
of disciplines in which they can major. But so-
cial scientists do have some ways of addressing 
questions of effectiveness.

At the system level, tracing gains over time 
is the primary method for assessing effective-
ness. For example, we can determine whether 
graduation rates are increasing over time and 
whether the gaps in graduation rates between 
more and less advantaged groups are increas-
ing or decreasing. Similarly, we can measure 
the growth in research publications over time 
and whether research is becoming more or less 
concentrated in a handful of top-performing 
universities. In some cases, we can also com-
pare outcomes for U.S. higher education with 
results found in other developed countries. 
Have other countries exceeded the United 
States in the production of baccalaureate-level 

graduates or in the production of research—
and, if so, why? Indirect measures of quality 
can also be useful. Does the United States re-
main the leading “importer” of students from 
abroad? If so, this provides strong circumstan-
tial evidence that quality levels relative to the 
rest of the world remain high. Variation among 
states can also sometimes be exploited to de-
termine the consequences of policy interven-
tions for national level priorities. For example, 
one can measure the effects on the graduation 
rates of underrepresented minorities of 
changes in state financial aid policies from 
need-based to merit-based criteria or the ef-
fects on graduation rates from the adoption of 
performance funding policies.

We have found evaluation studies at the 
campus level to be underdeveloped. For the 
most part, we are forced to rely on case studies 
of single-campus interventions—as well as 
studies that focus on the unintended conse-
quences of these interventions. Issues related 
to the Hawthorne effect and selection bias 
loom large in campus-led studies. The same 
interventions have been studied across a num-
ber of campuses only in a very few instances. 
By contrast, at the classroom level, it is some-
times possible to compare techniques of in-
struction using rigorous experimental designs 
to investigate the conditions that contribute to 
student learning. In these cases, students are 
randomly assigned to treatment and control 
groups to determine the effect of an interven-
tion such as new courseware or daily reading 
quizzes. A few types of interventions, such as 
active learning methods, have been extensively 
studied using common assessments in multi-
ple institutions. However, studies of many in-
novations remain limited to one or a few class-
rooms, leading to thin research evidence in 
support of some innovations that have been 
touted for their capacity to revolutionize teach-
ing and learning.

Ideally, one might suppose that cost-benefit 
analysis could be employed to make decisions 
about how to invest resources to improve ef-
fectiveness, but that approach would require 
that outcomes be valued in dollars, surely a 
difficult trick to pull off for example in consid-
erations of equity and public service. More fea-
sible is the hope of judging effectiveness by 
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comparing the costs of alternative approaches 
that achieve the same outcome. For example, 
if the same level of learning could be achieved 
either by conventional lecture courses or by 
combining online instruction with small dis-
cussion sections, it is reasonable to judge the 
effectiveness of the two approaches by compar-
ing their costs, both explicit and implicit. Em-
pirical social science research can contribute 
to such an assessment and is a primary pur-
pose of studies such as the ones included in 
this volume.

The American Higher Education 
System and Its Challenges
It is helpful to begin with a brief overview of 
the historical antecedents of the U.S. system of 
higher education and its current structure and 
problems to put the issues surrounding higher 
education effectiveness into context.

Historical Antecedents
In its earliest decades, American higher educa-
tion was private, religious, and privileged. The 
first colleges were established to train minis-
ters and educate gentlemen. They also en-
rolled small numbers of scholarship students 
who contributed to the motivational climate of 
the college without necessarily fitting easily 
into its dominant culture (Horowitz 1987). 
State governments followed by establishing 
publicly run colleges and universities, with 
more diverse purposes and clienteles. By 1900, 
still only about 725 colleges had been estab-
lished, and they remained small by today’s 
standards. Eighty-five percent of them were 
private. The typical private institution (the one 
attended by the median student) enrolled 
about five hundred students, and the typical 
public one had only about three hundred more 
(calculated from Snyder 1993, tables 23 and 24).

In the mid-nineteenth century, inspired 
both by the desire to see the benefits of educa-
tion spread more widely across the population 
and an appreciation of the value of imparting 
practical knowledge, the state universities, es-

pecially those in the newer states of the Mid-
west and West, grew in scale. This growth was 
encouraged with the federal support provided 
by the Morrill Acts of 1862 and 1890, which gave 
state governments the wherewithal to build 
and expand public universities. The share of 
students attending public institutions in-
creased sharply after 1900, rising from one-
quarter to more than half by the mid-1930s 
(Snyder 1993, 66).4 In addition to the vast ex-
pansion of public universities due to the Mor-
rill Act, other institutional developments 
helped to increase the popularity of higher ed-
ucation, notably, the founding of two-year ju-
nior colleges, beginning at the turn of the 
twentieth century, as a means both to take 
pressure off universities and to respond to the 
aspirations for upward mobility among larger 
numbers of students (Brint and Karabel 1989). 
Another important development, the transfor-
mation of “normal schools,” or teachers col-
leges, into comprehensive state colleges and 
universities offering a wide range of occupa-
tional and academic curricula in addition to 
preparation for teaching, began at the end of 
the nineteenth century and accelerated 
through the first half of the twentieth century 
(Dunham 1969). During the late nineteenth and 
early twentieth centuries, the development of 
a range of extracurricular activities, and par-
ticularly football rivalries (Riesman and Den-
ney 1951), greatly contributed to the popularity 
of college in the American imagination.

The great expansion of U.S. higher educa-
tion was, however, a product of the post–World 
War II era. At that time, leading policymakers 
concluded that jobs of the future would require 
higher level skills than before and that more 
young people would need to be equipped to 
complete college than previous generations 
had thought feasible. Our current system—its 
strengths and its challenges—is a product of 
this period of transition from elite to mass to 
nearly universal higher education (Trow 2007). 
The authors of the influential Truman Com-
mission Report on higher education argued 

4. Higher education enrollments expanded during recession periods, such as the 1870s and the 1930s, an indi-
cator that higher education is a counter-cyclical industry; when economic times are bad, more young people 
consider higher education as an alternative to pursuing work, because they can try to improve their market-
ability with higher level credentials and because the opportunity costs are not as great (see Craig 1985).
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that half of young people had the capacity to 
finish at least two years of college and one-
third had the ability to finish the baccalaureate 
(U.S. Presidents Commission 1947). They also 
argued for a vast expansion of financial aid op-
portunities to allow students without eco-
nomic means to achieve higher level degrees. 
Federal support took other forms in the twen-
tieth century, including military-related re-
search during World War II, the subsequent 
G.I. Bill (1944), which provided generous finan-
cial support for veterans to attend college, the 
National Defense Education Act (1957), which 
supported graduate students intending to be-
come college and university professors, nu-
merous other programs to give financial aid to 
students, and the direct funding of nondefense 
spending through agencies such as the Na-
tional Science Foundation (founded in 1950) 
and the National Institutes of Health.

Current Size and Structure
The sector’s importance can be seen in the 
steady growth of enrollments. In 2012, some 
twenty million students were enrolled, nearly 
a hundred times more than in 1900 and nearly 
ten times more than in 1950 (NCES 2014, table 
303). In 1920, only 5 percent of young adults 
age twenty-five to twenty-nine had finished 
four years of college. That fraction grew to 8 
percent by 1950, and escalated thereafter, 
reaching one-third by 2012 (table 104.20). One 
consequence was that post-baccalaureate cre-
dentials also became more common. Nearly 
twenty-five million Americans held advanced 
degrees (master’s and above) by 2012, the com-
bined size of the five largest American cities, 
and more than three million Americans held 
doctorates (table 104.30).

These students are enrolled in a highly 
tiered and multiply segmented sector of more 
than five thousand degree-granting institu-
tions (Kena et al. 2015, figure 1). At the base of 
this structure are several hundred financially 
insecure, low-enrollment for-profit colleges 

(enrolling approximately 5 percent of all un-
dergraduate students in 2013).5 The ascending 
layers include: public two-year colleges (enroll-
ing more than 30 percent of undergraduates); 
mainly private non-elite (and often religiously 
affiliated) baccalaureate-granting institutions 
(enrolling approximately 10 percent); master’s-
granting universities (more than 15 percent); 
and doctoral-granting institutions that pro-
duce comparatively little research (approxi-
mately 25 percent). The structure is capped by 
one small peak of the wealthiest and most se-
lective private liberal arts colleges (enrolling 
fewer than 2 percent) and a larger peak com-
posed of the nation’s top research universities 
(enrolling approximately 6 percent).6 The 
more stable and successful for-profits are 
found interspersed among the two-year and 
four-year baccalaureate-granting institutions 
(enrolling about 5 percent). Specialized institu-
tions, such as art schools, business schools, 
and seminaries, enroll the final 2 percent of 
undergraduates (calculated from Association 
of American Universities 2015; NCES 2015b; 
and NCES 2015a, table 303.70). Many of the 
stronger institutions at each level aspire to 
climb higher in this structure, lending a dy-
namic quality to the system, with private, non-
profit colleges typically hoping to do so by be-
coming more selective and public institutions 
typically hoping to do so by adding higher-level 
degrees (Brint, Riddle, and Hanneman 2006).

The most important structural divisions 
among higher educational institutions in the 
United States are those due to selectivity and 
wealth, the highest degrees offered and the 
level of research intensity among those offer-
ing the doctorate, and the locus of governing 
authority. This assertion is supported by sta-
tistical analyses indicating that institutions de-
fined by these structural characteristics tend 
to cluster together and the fact that presidents 
tend to identify with other colleges and univer-
sities that are similar to their own in terms of 
these criteria (Brint, Riddle, and Hanneman 

5. These calculations include part-time students.

6. The top liberal arts colleges are members of the all-private Consortium on Financing Higher Education 
(COFHE). The top research-intensive universities, both public and private, are roughly coincident with the sixty 
U.S. members of the Association of American Universities (AAU). The two groups overlap somewhat. Harvard, 
Stanford, Yale, Princeton and several other private AAU members are also members of COFHE.
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2006; see also Reuf and Nag 2014). These di-
vides also have parallels in the organization of 
the main higher education associations.7

Selectivity is defined by high levels of rejec-
tion of applicants and high yield among those 
relatively few who are admitted. Nearly all of 
the most selective institutions are also among 
the wealthiest (Kuh and Pascarella 2004). These 
include the Ivy League institutions, such as 
Harvard, Yale, and Princeton, and others of 
similar standing, such as Stanford, Chicago, 
and Duke. These institutions appear consis-
tently among the highest ranked colleges and 
universities in publications such as U.S. News 
and World Report and The Princeton Review. One 
way scholars have illustrated this stratification 
among four-year colleges and universities is to 
rank them by their average subsidy per student 
(calculated as educational costs of instruction 
minus tuition net of grant aid). Institutions 
with the largest subsidies also tend to have stu-
dents with the highest average SAT scores and 
other very strong academic credentials (Win-
ston 1999). Stratification among four-year in-
stitutions by selectivity has increased over the 
last several decades, as shown by a divergence 
in average SATs across institutions. Factors 
that may have contributed to this stratification 
include falling costs of transportation, popu-
larized ranking systems, and the rise of stan-
dardized testing as a cheap means of certifying 
the academic aptitude of applicants (Hoxby 
2009).

The second form of stratification among 
higher education institutions is one based on 
the prestige of the highest degrees awarded, 
the doctorate being the most prestigious and 
the associate degree the least. Research pro-
ductivity requires consideration as part of this 
second ranking structure, because not all 
doctoral-granting institutions are research in-
tensive. Indeed, the production of research is 
dominated by only a few universities. The 
Carnegie Foundation for the Advancement of 

Teaching named 207, divided into “very high 
research” (108) and “high research” (99) insti-
tutions, that accounted for 90 percent of the 
papers catalogued in the Web of Science in 
2010 from high-quality peer-reviewed journals 
and more than five hundred thousand cita-
tions. They also received 84 percent of federal 
funding for research (personal communica-
tion, Cynthia E. Carr). As generators of scien-
tific discoveries and producers of technologi-
cal innovations, the “very high research” 
universities are among the most important in-
stitutions in the country (see, for example, 
Cole 2009; Geiger 1993).

Where wealth, selectivity, highest degree of-
fered and research productivity are measures 
of interorganizational stratification, segmenta-
tion falls most clearly along lines of control—
that is, whether institutions are publicly sup-
ported, private nonprofits, or for-profits. Those 
institutions labeled public obtain at least a 
share of their funding for educational pro-
grams from appropriations from state or fed-
eral governments. (However, in many states 
the larger share of funding now comes from 
private households in the form of tuition.) Pri-
vate, nonprofit colleges and universities do not 
receive significant state subsidies, but rather 
rely on a combination of tuition charges and 
endowment income.

Measured by enrollment, higher education 
in the United States is heavily dominated by 
public institutions. In the fall of 2012, students 
in public colleges and universities made up 
more than 70 percent of all postsecondary stu-
dents. Public four-year colleges and universi-
ties enrolled 39 percent of all students, and 
public two-year community colleges 33 per-
cent. Private colleges and universities, almost 
all of which were four-year institutions, made 
up 19 percent of the total, leaving 9 percent in 
private for-profit institutions (NCES 2013, table 
303.25). Over the last four decades, each of 
these segments of the postsecondary world has 

7. The criteria and the corresponding higher education associations are: selectivity-wealth (the Consortium for 
Financing Higher Education); research intensity (the American Association of Universities); control (the Asso-
ciation of Public and Land Grant Universities, the Association of State Colleges and Universities, the National 
Association of Independent Colleges); and highest degree awarded (the American Association of Community 
Colleges). There is one overarching association that unites the segments and strata in the system (the American 
Council on Education).
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grown, but the most impressive rates have 
been in community colleges and the for-profit 
sector. From 1970 to 2012, enrollment in public 
four-year colleges and universities grew at an 
average rate of 1.5 percent a year, as did enroll-
ments in private not-for-profit institutions. Far 
outstripping these sectors, community col-
leges saw enrollments increase by 2.7 percent 
a year, a rate that doubled enrollments every 
twenty-six years.

But for growth rates no sector can touch  
the for-profit sector, where enrollments grew 
by an astonishing factor of 100 over four de-
cades, from less than 19,000 in 1970 to 1.8 mil-
lion in 2012, for an average annual rate of 10.9 
percent. The growth of for-profits has been fu-
eled by their extraordinary efficiency in finding 
and distributing financial aid to student-
consumers. With rare exceptions, they are oc-
cupationally oriented and often specialize in 
training for marketable degrees in such fields 
as computer programming, electronics tech-
nology, physical therapy, cosmetology, or spe-
cialized mechanical trades. Many provide edu-
cation exclusively online, typically to working 
adults. For this reason, they compete mainly 
with community colleges (Tierney and Hent
schke 2007), though some do offer four-year 
degrees. In addition to marketing to older 
adults, for-profits have focused on minority 
students, students from lower-income back-
grounds, and former military personnel (Dem-
ing, Goldin, and Katz 2012; Ruch 2001).

The stronger for-profits work very closely 
with employers to determine skills required for 
jobs, standardize curricula to home in on val-
ued knowledge and skills, pay close attention 
to the way students dress and present them-
selves at work, and concentrate assiduously on 
the placement of their graduates (Rosenbaum, 
Deil-Amen, and Person 2009, chapter 6). By 
contrast, the weaker for-profits are little more 

than diploma mills, charging high tuitions and 
leaving most graduates with heavy debt but no 
marketable degree. On average, these students 
end up with higher unemployment rates and 
lower earnings six years after entering pro-
grams than comparable students who entered 
other institutions, and they have higher debt 
and default rates on their student loans (Dem-
ing, Goldin, and Katz 2012). Federal investiga-
tions have led to the closing of many individual 
colleges and some large chains (see, for exam-
ple, Kirkham 2015).8

A division and hierarchy of disciplinary 
fields crosscuts this hierarchy of institutions. 
A common mapping of the disciplines is based 
on the four-fold distinction between “hard” 
(quantitative) and “soft” (interpretive) fields on 
one dimension and “pure” (knowledge for 
knowledge’s sake) and “applied” (occupation-
related) fields on the other dimension (Becher 
1989). U.S. colleges and universities were 
founded on the preeminence of the liberal arts 
as the essential disciplines for the training of 
judgment and character. The sciences and en-
gineering were peripheral fields throughout 
the nineteenth century, because of their asso-
ciation with the shop floor and applied work 
(Geiger 2015, chapter 6). But scientific and 
quantitative applied fields, such as engineer-
ing, gained ground during the Great Depres-
sion (Brint et al. 2005), and at least since World 
War II, the pure and applied sciences have 
been core fields in universities (Geiger 1993, 
chapters 6–7). They have attracted the most ex-
ternal funds and many of the brightest stu-
dents. On average, students graduating in 
quantitative fields have a marked advantage in 
the labor market (Carnevale, Rose, and Cheah 
2011; PayScale 2014). Masters and doctorate de-
grees are thus particularly important for stu-
dents who graduate in nonquantitative fields 
(Mullen, Goyette, and Soares 2003).

8. Among the secondary structural influences on organizational identity and behavior, the size of institutions is 
most worthy of mention. Not only can larger institutions take advantage of economies of scale and name rec-
ognition, they may have an advantage in terms of adaptability, seen, for example, in the capacity to form faculty 
groups to pursue new research opportunities. Smaller institutions must market themselves in relation to some 
special features of their environments or, most often, the assertion of higher value of small classes for intense, 
high-quality, and more personalized educational experiences. As illustration, a study comparing selective insti-
tutions in the early 1990s showed that undergraduate courses in history at Harvard had an average class size of 
140, but at Carleton College, history classes averaged just thirty-two students (Clotfelter 1996, 242, 245).
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U.S. Higher Education in  
Comparative Perspective
Compared with other highly developed coun-
tries, the United States has more higher educa-
tion institutions relative to its population. In 
2012, using one global accounting of institu-
tions, the United States had roughly eighty-five 
universities per hundred thousand population, 
a ratio that exceeded other developed coun-
tries, including Canada (fifty-four), France 
(forty-three), Germany (thirty-five), and Britain 
(thirty-three), and far exceeded the comparable 
ratios of China (seven) and India (two). The 
large number of U.S. colleges and universities 
is accounted for by the unusual role of small, 
private, not-for-profit institutions in the higher 
education ecology. Although about two-thirds 
of students attend public institutions, private 
not-for-profit institutions are very nearly as nu-
merous as public institutions. Student enroll-
ments in private colleges and universities can 
range from fewer than one hundred to more 
than thirty thousand, but their average size is 
just two thousand. By contrast, public univer-
sities rarely fall below five thousand students 
and can enroll as many as sixty thousand on a 
single campus.

As a percentage of its gross domestic prod-
uct (GDP), the United States spends some 2.7 
percent on higher education, a markedly 
higher share than the 1.6 percent average 
among the countries of the Organization for 
Economic Cooperation and Development, or 
OECD (OECD 2014, 239). Higher education is 
less completely financed by public monies in 
the United States than in many other coun-
tries, and consequently the private household 
contribution is larger. Indeed, public policy 
with respect to the financing of undergraduate 
education in the United States begins with the 
assumption that most students and their fam-
ilies will pay a good share of the total cost of 
education, an expectation that sets the United 
States apart from many other countries. House-
holds provide a larger proportion of higher 
education funding in Chile and Colombia, but 
the United States is in the next rank, together 
with Japan, Korea, and the United Kingdom, 
with households accounting for more than 40 

percent of the total. By contrast, household 
funding represents less than 5 percent of the 
total in much of Northern Europe (OECD 2014, 
239–40).

One justification for this assignment of cost 
burdens is the sizable personal economic ben-
efit that is associated with obtaining a college 
degree, as discussed in a following section. Yet 
it is clear that the financial burden of atten-
dance, even at public institutions, is an imped-
iment for students from low-income families. 
Accordingly, it has been the practice for many 
institutions as well as governments to subsi-
dize such students. For students attending 
public institutions, this assistance is largely in 
the form of cross-subsidies made possible by 
tapping other sources of funding. Chief among 
the subsidies from government are the appro-
priations that public colleges and universities 
receive from state and local government. In 
2012, these amounted to $72 billion (Palmer 
2015). In 2011 public institutions received on 
average 23 percent of their revenue from state 
and local governments and 19 percent from tu-
ition. Private institutions, by contrast, received 
about 29 percent from tuition and another 26 
percent from investment returns (NCES 2012, 
tables 402, 405).9 Two-thirds of all college stu-
dents receive some form of financial aid; 
roughly half receive aid in the form of a grant 
and about 40 percent receive it in the form of 
loans (NCES 2010, table 386).

Is the Current Structure Sustainable?
Perhaps the most vexing trend related to the 
accessibility of U.S. higher education has been 
the stagnation in financial support from state 
governments, especially so since it came at a 
time of rising enrollments. Between 1991 and 
2008, total state appropriations for higher edu-
cation increased by 13 percent, and total public 
enrollments grew by 23 percent. In the two 
years after 2008, appropriations actually de-
clined, falling by 7 percent in inflation-adjusted 
terms, while enrollment increased by another 
eight percent (NCES 2012, table 404; 2013, table 
303.25).

Private, nonprofit colleges face a different 
set of financial challenges. These institutions 

9. Total revenues include income from auxiliaries, hospitals, and independent operations.
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feel the pressure to keep tuition levels high as 
a signal of the high quality of the education 
they offer, including small classes and a 
community-like environment. But to attract 
enough students to make their enrollment tar-
gets, they typically resort to discounting tu-
ition for many students by way of “merit” 
scholarships. There are simply not enough stu-
dents who prefer small liberal arts colleges to 
charge the “sticker price” to all but the needi-
est students. Many liberal arts colleges now of-
fer tuition discounts to up to 80 percent of 
their students. The resulting negative impact 
on net revenues has led to operating budgets 
that are very tight in many cases (NACUBO 
2014).

In apparent response to these and other 
pressures, colleges and universities have in-
creased their reliance on part-time and 
nontenure-track faculty (Ehrenberg 2012, 199). 
Nationwide, the percentage of faculty that is 
full time fell from almost four-fifths in 1970 to 
half in 2007 (Ehrenberg 2012, 194, citing Snyder 
and Dillow 2010, tables 249 and 253). The per-
centage of faculty not on the tenure track in-
creased from 19 percent to 37 percent in 2007 
(Ehrenberg 2012, 194). Perhaps reflecting these 
shifts, expenditures on instruction have grown 
more slowly over the past two decades than 
those on student services, research, and other 
support services. Between 1987 and 2008, the 
real annual rate of growth in public and private 
two- and four-year institutions was 1.1 percent, 
versus 1.6 percent for academic support and 
institutional support, 2.2 percent for student 
services, and 2.6 percent for research (Ehren-
berg 2012, 204).

Even with declining relative costs for in-
struction, prices have continued to increase. 
Over the last three decades, average sticker 
price at private nonprofit colleges and univer-
sities has increased at a rate 3.5 percentage 
points faster than inflation, and the same rate 
has applied to community colleges as well. For 
four-year public institutions, tuition increases 
have exceeded inflation by an average of 5.1 
percentage points (Ehrenberg 2012, 193; see 
also Baum and Ma 2014). To be sure, these in-
creases in sticker price tuition, featured so 
prominently in news coverage, exaggerate the 
increase in the actual cost to students and 

their families net of financial aid. Not only can 
students defray the cost with grants and loans, 
they often enjoy an additional cost reduction 
when colleges provide additional relief in the 
form of financial aid provided by institutions 
themselves. In an effort to attract desirable 
students, most private colleges and some pub-
lic institutions have increasingly offered insti-
tutional aid, often packaged as named schol-
arships. Such assistance ends up being 
equivalent to a price discount. To return some 
tuition dollars to enroll students from the bot-
tom half of the income distribution, higher 
charges were required for those families who 
campus financial aid officers determined 
could afford them (Clotfelter 1996; Ehrenberg 
2000).

One principal culprit for price increases has 
been the rising real cost of inputs, especially 
faculty salaries. To remain competitive, the 
leading private colleges and universities, in 
particular, have had to pay premium salaries 
to professors who are in high demand. These 
increases have trickled down to those public 
universities attempting to keep pace. Real fac-
ulty salaries have increased in recent years, af-
ter a period of decline during the 1970s, though 
the rate of increase has not been equal in pri-
vate and public institutions. Start-up costs for 
newly hired faculty in the natural sciences also 
increased markedly. A second reason costs in-
creased in many institutions was growth in the 
size of faculties at many institutions. This 
growth was accompanied by a reduction in 
teaching loads and the hiring of more nonreg-
ular faculty (Clotfelter 1996). Third, administra-
tive costs were also a contributing factor. Part 
of this increase could be attributed to expand-
ing requirements for reporting and record-
keeping, and part was due to the costs associ-
ated with the purchase of computer equipment. 
Consumer demand for services also encour-
aged staff growth. Student affairs budgets grew 
markedly; these budgets supported student 
clubs, campus arts and entertainment events, 
fitness centers, health and counseling centers, 
dorm renovations, food courts, and the rest of 
the amenities residential college students ex-
pected to balance the time they spent on study. 
Campuses also continuously added staff to a 
range of offices required to maintain donor 
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and constituency relations, regulatory compli-
ance, and economic development opportuni-
ties (Ehrenberg 2012). No doubt empire build-
ing among administrators has also contributed 
at least a small amount to the growth of the 
managerial stratum.

Why these salary increases could not be 
mitigated through labor-saving measures, as 
in some business services, may be due to a 
deeper problem faced by colleges and universi-
ties, the so-called cost disease (Baumol and 
Bowen 1966). To the extent that the operation 
of these institutions is like that of an orchestra, 
wholly wedded to a technology of operation de-
void of opportunities to achieve labor-saving 
efficiencies, the argument goes, costs are 
forced to rise as long as the cost of workers 
rises. If these institutions are actually moti-
vated to expand their budgets, then it is natu-
ral they would seek any and all opportunities 
to raise tuition. This viewpoint could be seen 
as the tuition corollary of Howard Bowen’s dic-
tum (1980), to the effect that universities at-
tempt to raise all the money they can and they 
spend everything they raise. Such an instinct 
might be driven simply by mission-related am-
bition, a virtually unbounded desire on the 
part of top administrators to improve the qual-
ity of their institutions—by offering new pro-
grams, by hiring more famous professors, and 
by attracting more talented students—com-
bined with their inability or unwillingness to 
eliminate anything.10

Higher tuition brought more borrowing to 
pay for college. Student loans were a backbone 
of the postwar expansion, but the average stu-
dent owed relatively little. At the end of the 
1970s, no public college in the country charged 
more than $2,500 in annual tuition for in-state 
tuition. By the mid-2010s, with tuition and res-
idence halls approaching $30,000 per year in 
public universities and double that in the lead-
ing privates, the average private college student 
could expect to leave with a degree and a 

$30,000 student debt. Those who attended pub-
lic universities were on average only a little bet-
ter off. This was a tough way to begin adult life, 
and opinion polls showed that most Americans 
doubted the need for such increases. Muckrak-
ing books like Generation Debt (Kamenetz 2006) 
and The Student Loan Scam (Collinge 2009) 
stirred debate about whether college was worth 
the cost and how it could be made more afford-
able. In 2010, student debt, then approaching 
one trillion dollars, exceeded credit card debt 
as the second largest category of debt in the 
country (behind mortgages). Nevertheless, 
most students appear to accept debt as the in-
evitable price of a degree that remains a very 
good investment over the course of a lifetime, 
particularly given the virtual disappearance of 
good jobs open to those with only a high school 
degree (see, for example, Rotondi 2015).

We now turn to a discussion of the primary 
systems-level expectations of U.S higher educa-
tion, as identified by postwar policymakers, 
and the evidence of the effectiveness of U.S. 
colleges and universities in relation to these 
expectations.

Human Capital Development and 
Links to the L abor Market
A primary goal of postwar policymakers was to 
expand higher education to ensure human 
capital development to meet the changing oc-
cupational needs of an increasingly knowledge-
based society. We therefore first take up the 
issue of human capital development and the 
connection of higher education institutions to 
desirable positions in the labor market.

The College Earnings Advantage
Few facts speak more persuasively to the im-
portance of postsecondary education than the 
substantially higher incomes enjoyed by col-
lege graduates than by those with less educa-
tion. In 2012, for example, among men with 
full-time year round employment, those with 

10. Some observers have taken a decidedly skeptical view of cost increases as a natural outgrowth of the objec-
tives of colleges and universities. More nefariously, such a tendency could lead administrators to take advantage 
of increases in government supported student aid, for example, to raise tuition, as argued by William Bennett 
(1987). Stephanie Cellini and Claudia Goldin (2012) provide evidence that for-profit colleges act this way, finding 
that those whose students are eligible for federal financial aid charge 78 percent more in tuition than those not 
eligible to provide federal aid, an amount close to the value of that aid.
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at least four years of college earned an average 
of nearly $35,000 more than those who had just 
a high school diploma. For women, the com-
parable earnings advantage was over $23,000 
(Autor 2014, 844). Economists invoke supply 
and demand to explain this college earnings 
advantage. College-educated workers earn 
more than high school graduates, the model 
posits, because employers’ demand for these 
college graduates is strong, relative to the num-
ber of such workers available to be hired. De-
mand is strong because employers value 
skilled workers and because such workers are 
relatively scarce.

Over the last three decades, the earnings ad-
vantage for college graduates has grown. The 
reasons for this growth are the subject of on-
going debate, but many economists would 
place considerable emphasis on changes that 
have occurred in the American economy. 
Knowledge-intensive industries, such as busi-
ness services and education, have grown at the 
expense of manufacturing, and all industries 
have seen increases in the need for educated 
workers able to use computers and adapt to a 
wider range of job demands (see, for example, 
Clotfelter et al. 1991, 64–69; Freeman 1976). As 
the unionized manufacturing sector has de-
clined, the labor market for less educated 
workers has virtually collapsed, with low-
income jobs replacing the bulk of middle-
income jobs that did not at one time require 
postsecondary credentials (see, for example, 
Bernhardt et al. 2001). Thus, despite an in-
creasing supply of college graduates, the de-
mand for them has grown even faster. The con-
sequence of these changes has been a doubling 
of the college earnings advantage for men, 
which increased in constant 2012 dollars from 
approximately $17,500 in 1979 to nearly $35,000 
in 2012 (Autor 2014, 844).

To find out what portion of the college earn-
ings advantage can be attributed to attending 
college, rather than unmeasured personal 
characteristics, researchers must somehow re-
move the influence of unmeasured personal 
characteristics that might cause college-goers 
to differ systematically from those who do not 
go. Such selection bias would imply that differ-
ences in average earnings overstate the true ef-
fect of going to college, and overcoming this 
bias has proven to be a formidable challenge 
for researchers.11

Human Capital Development or Signaling?
Granted that at least some of the observed dif-
ferences in earnings associated with postsec-
ondary training are related to attending col-
lege, what explains it? Economic doctrine says 
that wages reflect differences in workers’ pro-
ductive value, a proposition accepted by many 
scholars in addition to most economists. But 
the question remains, what explains the statis-
tical association between productive value and 
postsecondary training? Social scientists offer 
two principal answers: human capital and sig-
naling. A third explanation—that those with 
higher education degrees form a status group 
whose members choose one another without 
serious regard to productivity—is less well 
known, but worth noting.

Human Capital
Perhaps the most common explanation to the 
question is that colleges and universities carry 
out the same basic function as K–12 schools: 
they arm students with skills that will make 
them productive workers, allowing them to 
benefit personally from the result. Society at 
large benefits as well, in the form of a tangibly 
higher standard of living. Job-relevant knowl-
edge may be quite specific, such as accounting 

11. One noteworthy study to produce estimates arguably free of selection bias compared the earnings of white 
men who barely qualified to attend their state’s flagship university with those who barely fell short. All of these 
applicants, those just above the cutoff and those just below, arguably were very similar, except for which side of 
the line they fell on. But the side they landed on turned out to be highly important. As it turned out, those who 
got in later earned 20 percent more than those who had to settle for a lesser university (Hoekstra 2009). Another 
type of evidence that where one goes to college makes a difference in the labor market comes from an audit 
study comparing employers’ willingness to interview fictional job applicants. For jobs in business, for example, 
purported graduates of an online college were 22 percent less likely to get a call back than those whose resumes 
listed a degree from a nonselective brick and mortar college (Deming, Goldin, and Katz 2013).
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practices, or it could be more general cognitive 
skills that make educated workers more pro-
ductive, such as skills in understanding data 
or written expression (Becker 1964). For some, 
human capital also denotes socioemotional 
skills that students learn in college, such as 
how to interact with people from different 
backgrounds or how to participate in problem-
solving groups. The cognitive skill develop-
ment is very important in some disciplines, 
but for most students it seems likely that aca-
demic development is less important as a 
source of human capital than persistence and 
the willingness to delay gratification, traits that 
reveal themselves as students do or do not lis-
ten to lectures, take notes, work on assign-
ments, and pass tests. The characteristics of 
study, work discipline, and deference to au-
thority that these repeated behaviors foster 
may, for most students, be the primary produc-
tivity advantages associated with a college edu-
cation.

Human capital is a broad concept, and it is 
not surprising that most economists have not 
attempted to measure it directly and have in-
stead taken educational attainment as an ac-
ceptable proxy measure. However, this identi-
fication introduces a proven-by-fiat quality to 
the argument by equating the accumulation of 
skills gained during college with educational 
attainment, rather than with the qualities de-
veloped themselves. Over the last decade social 
scientists have measured the cognitive compo-
nent of human capital more precisely by look-
ing at students' scores on tests of cognitive 
skills (Hanushek and Woessmann 2011, 160–
90). However, better measurement does not 
solve a fundamental objection to human capi-
tal theory: if those who go to college were al-
ready more skilled before they enrolled in col-
lege than those who did not, at least a portion 
of the earnings advantage they enjoy cannot 
rightly be attributed to college. This leads to a 
second explanation: signaling.

Signaling
An alternative to the human capital explana-
tion for the higher earnings enjoyed by college 
graduates focuses on the informational con-
tent that simply possessing a college degree 
carries. Like the human capital view, this ex-

planation accepts the essential accuracy of the 
neoclassical economics model of competitive 
labor markets and its implication that more 
productive workers will be more valuable to 
employers, holding constant their supply. 
Where the signaling explanation diverges from 
the human capital view comes down to what, 
exactly, the contribution of college is. In the 
signaling view of the labor market, most of the 
skills or attributes that will be valuable to em-
ployers are already instilled by the time stu-
dents have finished high school. All that is nec-
essary is to identify those most richly endowed 
with those abilities. In the signaling explana-
tion, that is the primary function of college—
to identify and certify talent (Spence 1973). 
Those who have prestigious educational cre-
dentials can advance to the head of labor 
queues, even if they have not developed human 
capital during their college years, provided 
that the reputational strength of the degree is 
stronger than the reputational strength of al-
ternative degrees. Moreover, the signal may be 
more about adaptability and trainability than 
about job-relevant skills per se (Thurow 1972). 
In this explanation, any learning that occurs is 
incidental to, not the result of, college. The es-
sential function of college is to certify, not to 
instill. Studies suggesting that not much learn-
ing is occurring in college lend weight to the 
signaling model (see, for example, Arum and 
Roksa 2011; OECD 2013).

It is likely that one of these explanations 
may be more relevant for particular students—
or that both are relevant in different measures. 
A student may learn to interact well with peo-
ple from a wide variety of backgrounds by at-
tending college (a noncognitive form of human 
capital development) and to improve writing 
skills while gaining benefits from the signaling 
quality of the college attended. The two view-
points of human capital and signaling can be 
combined in whatever proportions the facts 
appear to support, allocating to each some por-
tion of the observed college earnings advan-
tage (Bills 2003).

Status Group Preferences
Some who write about the rise of job allocation 
by educational credentials are skeptical of the 
association assumed by economists between 
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educational credentials and productivity. For 
these skeptics, hiring based on educational 
credentials is a way to ration opportunity and 
simplify employers’ choice in a market in 
which many people (including many people 
without degrees) could do jobs if they were 
given proper training. Credentials are treated 
as valid because they are a convenient and rel-
atively efficient way for employers to limit ap-
plicant pools, not because they develop or cer-
tify skills (Berg 1971; Collins 1979).

Taking this view one step further, some so-
ciologists have argued that higher education 
credentials signal kinship with the culture of 
employers more than anything else. In this 
view, employers choose the highly educated 
over the less educated because they remind 
them of themselves. Thus, the highly educated 
form a kind of “pseudo-ethnic group” whose 
members, like those of any other status group, 
recognize one another based on a common so-
cial evaluation of honor and a common life-
style (Collins 1977, chapter 3). The highly edu-
cated are thought to speak, present themselves, 
and dress in ways similar to their employers. 
For example, they do not have visible tattoos, 
use profane language in public, or record loud 
music on their answering machines. They tend 
to be deferential to authority and able to inter-
act well in management-led work groups. For 
those who focus on status group preferences, 
the economic benefit, if there is one, comes 
from the greater ease of understanding and the 
lesser friction created by those who share this 
culture. Pay is based on admittance to the au-
thority structure rather than skills that boost 
the productivity of the firm.12

Some obvious problems exist in relation to 
this more critical perspective on the college 
wage premium. It is not clear why many em-
ployers would want to pay a hefty premium 

simply for being able to associate with people 
who are similar to themselves, if someone less 
expensive could perform the job just as well—
or how employers willing to do so could stay 
in business. At the same time, the number of 
shared qualities and outlooks found among 
highly educated people is indeed impressive. 
They include high correlations between educa-
tional attainment and behaviors such as 
healthy diet and exercise practices, higher lev-
els of book reading, lower levels of television 
watching, comparatively liberal attitudes on 
social issues, and less frequent church atten-
dance (see Brint and Proctor 2011). Employers’ 
presumption of competence based on the “cul-
tural kinship” of the highly educated cannot 
be ruled out as one advantage that college 
graduates bring to the labor market. Indeed, 
studies examining race, gender, and college 
quality have shown that co-membership pref-
erences are common in hiring decisions (see, 
for example, Deming, Goldin, and Katz 2013; 
Rivera 2012).

Is Human Capital Development Lagging?
Compared with the rest of the developed 
world, the United States is behind in producing 
young adults who hold postsecondary degrees. 
A generation ago, the share of Americans with 
college degrees was one of the highest in the 
developed world. Since then, many countries 
have surpassed the United States. Whereas the 
United States has the highest rate of attain-
ment of postsecondary degrees for fifty-five- to 
sixty-four-year-olds among thirty OECD coun-
tries, its twenty-five- to thirty-four-year-olds 
ranked only tenth (OECD 2014, table A1.4a). Ad-
ditional slippage is evident when we look at 
the most recent generation.13

Findings on more direct measures of hu-
man capital development during the college 

12. From status group closure it is a short step to the more politically loaded idea of social reproduction (Bourdieu 
and Passeron 1977; Bowles and Gintis 1976). According to those who hold this view, by choosing one another 
for high positions, members of the same social class maintain control over those who lack credentials while 
legitimizing their power on the basis of the presumed economic value of higher education credentials and the 
presumed openness of the competition for them.

13. In recent comparisons looking at first-time degree completion across the OECD, the United States ranked 
twelfth at the tertiary B (or associate's degree) level and was tied for seventeenth at the tertiary A (or baccalau-
reate degree) level.
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years are arguably even more discouraging.14 
In 2003, the National Assessment of Adult Lit-
eracy found that only about one in three col-
lege graduates could draw accurate inferences 
from two editorials with contrasting content 
or could accurately read a three-variable graph 
relating age, exercise, and blood pressure (Kut-
ner et al. 2007). A 2011 study found that the 
average college student attended class and hit 
the books for more than forty hours per week 
in the 1960s but just twenty-seven in 2003 (Bab-
cock and Marks 2011). Some have suggested 
that better tools for information retrieval per-
mitted students to study less, but an obvious 
implication is that college faculty may have ad-
justed to lower student interest in study by re-
ducing requirements. Richard Arum and Jo-
sipa Roksa (2011) find that only about half of 
students made significant gains on a test of 
critical thinking between the beginning of 
freshman and the middle of sophomore year. 
A year later, with senior data in hand, they con-
cluded that more than a third of college stu-
dents failed to make significant gains on criti-
cal thinking between freshman and senior 
years (Arum, Roksa, and Cho 2011). Those stu-
dents who failed to make significant gains on 
the critical thinking test had shorter reading 
and writing assignments in their courses. 
These students were most likely to be found in 
less selective institutions and occupationally 
oriented majors (Arum and Roksa 2011).

Regardless of field, cognitive skill level mat-
ters in the labor market (Hanushek and Woess-
mann 2011, 160-8). In addition, labor market 
returns vary greatly depending on the field of 
study. By mid-career, students who graduate in 
some engineering specializations, such as pe-
troleum engineering, are earning on average 
two to three times as much as those who grad-
uate in many of the human services fields, 
such as teaching and child welfare services 
(Carnevale, Rose, and Cheah 2011; PayScale 

2014). In statistical studies that control for in-
put characteristics, such as students’ grades 
and test scores and their socioeconomic back-
grounds, differences in returns to fields of 
study show much stronger net relationships to 
earnings than the selectivity of the institution 
attended or students’ grade point averages 
(see, for example, Arcidicano 2004; Brewer, 
Eide, and Ehrenberg 1999; James et al. 1989). 
These findings raise the question of whether 
comparisons by educational attainment are 
the right ones to make for analyses of human 
capital development or whether fields of study 
are the more appropriate bases for compari-
son, at least for adults who complete postsec-
ondary programs.

Given the labor market advantages held by 
graduates in many science, technology, engi-
neering, and mathematics (STEM) fields, it is 
not surprising that a final source of concern 
over human capital development is the un-
changing share of American college students 
who complete degrees in these fields. STEM 
fields are a national priority area because of 
their contribution to economic growth (see, for 
example, National Academies 2007, 1). The 
stagnation in STEM degrees is associated with 
high rates of attrition among college students 
who start out majoring in a STEM field, only 
to switch majors, often because of difficulty 
passing introductory mathematics and science 
courses (327). Weaknesses in science literacy 
start early. The recent Program for Interna-
tional Student Assessment (PISA) international 
test of science knowledge indicated that aver-
age scores for American fifteen-year-olds were 
lower than those of students in all but four of 
twenty-four participating countries. American 
students also showed great variability in their 
scores around this average, producing a higher 
standard deviation than all but three of the 
participating countries (see Han and Buch-
mann, this volume).

14. To be sure, complaints about partying and insufficient seriousness on the part of college students are noth-
ing new. In the 1925 film The Freshman, comic star Harold Lloyd poked fun at the subservience of studiousness 
to the frenzy over football. In his 1928 book, Robert Angell describes students’ academic orientation this way: 
“A small minority are sincerely interested in all their academic work; a larger minority do not put their hearts 
into any of it; while the great mass are genuinely intent upon only a few of their subjects, commonly the more 
practical ones, and apathetic toward the rest” (2).
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Access, Completion, and Equit y
We now turn to a second major interest of na-
tional higher education policymakers, the pro-
vision of opportunities for upward social mo-
bility. Although the quality of higher education 
can no longer be assumed and fields of study 
matter greatly for outcomes in the labor mar-
ket, college degrees nevertheless remain a key 
foundation for labor market success, as evi-
dence on the college degree premium attests. 
For this reason, the distribution of opportunity 
to attend and graduate from college is a key 
issue for policymakers and scholars alike.

Disproportional representation of affluent 
students has been a characteristic of American 
colleges beginning in the colonial period. De-
spite the rise of public higher education, this 
bias in favor of the moneyed and professional 
classes continued to exist for a century after 
the first Morrill Act (see, for example, Angell 
1928), and it continues today in an only slightly 
attenuated form. Consequently, American 
higher education has been regularly criticized 
for its contributions to the perpetuation of in-
equality. In so far as greater equality of access 
and completion are system-level measures of 
effectiveness, these criticisms amount to a fun-
damental challenge to the U.S. system’s prom-
ise of equal opportunity for all.

Rates of college enrollment have been ris-
ing over time, but rates for those from low-
income families have lagged well behind those 
for children of the affluent. Moreover, gaps in 
entry by family income quartiles have grown 
over time. For a sample drawn from 1961 to 
1964 birth cohorts, postsecondary entry rates 
were 58 percent in the top quartile, 38 percent 
in the second quartile, 32 percent in the third, 
and 19 percent in the bottom quartile (Bailey 
and Dynarski 2011, figure 6.2). But for a sample 
drawn from the 1979 to 1982 birth cohorts, 
postsecondary entry rates were 80 percent in 
the top quartile, 60 percent in the third quar-
tile, 47 percent in the second, and only 29 per-
cent in the lowest income quartile. This is a 
top-to-bottom gap of more than 50 percent for 
the later birth cohorts compared with the 40 
percent gap for the earlier birth cohorts.

Gaps in college completion by family in-
come are greater than gaps in college entry. 

Among students in the 1979 to 1982 birth co-
horts, for example, the share from the lowest 
income quartile who had completed four years 
of college was just 9 percent, representing a 
third of those who had ever enrolled. For those 
from the top income group, the corresponding 
rate of completion was 54 percent, represent-
ing two-thirds of those who had ever enrolled 
(Bailey and Dynarski 2011, tables 6.2 and 6.3). 
Comparing cohorts born in the early 1960s and 
the early 1980s, Martha Bailey and Susan Dy-
narski (2011) show increases in college comple-
tion in all income quartiles for those born 
later, but also an increasing gap in the rate of 
increase in the bottom two as compared to the 
top two quartiles of family income.

By contrast, gaps in access by race-ethnicity 
have narrowed over time, although gaps in 
graduation remain large. Between 1995 and 
2009, for example, freshman college enroll-
ment more than doubled for Hispanics, and 
increased by 73 percent for African Americans 
but only 15 percent for whites (Carnevale and 
Strohl 2013). Among 2004 high school gradu-
ates who enrolled in postsecondary institu-
tions immediately following high school grad-
uation, racial-ethnic gaps were not large: 73 
percent of Hispanic high school graduates 
enrolled in college, 76 percent of blacks, 82 
percent of whites, and 90 percent of Asians 
(Ross et al. 2012, 170). However, minorities en-
rolled mainly in open-access two- and four-
year colleges (particularly community col-
leges and for-profits), and whites and Asians 
enrolled disproportionately in colleges and 
universities that select among applicants 
(Carnevale and Strohl 2013). Even for those 
who initially entered a four-year college grad-
uation rates have varied sharply by racial-
ethnic identity. Nearly 70 percent of Asian 
American and Pacific Islander students who 
entered a four-year college in 2007 completed 
within six years, compared with 58 percent of 
white students, 46 percent of Hispanic, and 
39 percent of African American (NCES 2014, 
table 326.10)

Notably, the long-standing gender inequali-
ties within higher education have reversed, fa-
voring women rather than men outside of a few 
fields largely found in the physical sciences 
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and engineering disciplines but including also 
philosophy and economics. Women are more 
numerous than men at every degree level in 
higher education. They are more likely to com-
plete degrees. Their grades are higher, and they 
are more likely to win academic honors. Grad-
uate education, even in prestigious fields such 
as business, law and medicine, has become 
more gender balanced and in nonquantitative 
fields women are more numerous (NCES 2014, 
table 303.60). To explain women’s better per-
formance on average than men’s, researchers 
have emphasized the greater propensity of 
women to focus conscientiously on their stud-
ies and particularly their greater dependence 
on educational credentials to compete in labor 
markets dominated by men (see DiPrete and 
Buchmann 2013).

Why is the dropout rate so much higher for 
low-income and underrepresented minority 
students? One set of explanations focuses on 
the students and examines the factors such as 
inadequate academic readiness or financial re-
sources that may slow or derail their academic 
progress. Undoubtedly, academic preparation 
is on average lower among students from the 
bottom quartiles of the income distribution. 
Social scientists have documented the advan-
tages of social class for students from affluent 
families relative to their counterparts. Chil-
dren of college graduates hear on average two 
to three times as many different words per day 
than the children of high school graduates. 
They are read to at night and are encouraged 
to begin reading and counting for themselves 
earlier than children from low-income fami-
lies. They watch less television. They tend 
more often to live in stable and well-ordered 
households and communities, allowing them 
to fit more easily into orderly, rule-bound set-
tings such as schools. Their families are also 
much more likely to place them in activities 
that are educationally and socially enriching, 
such as attending museums and concerts, trav-
eling abroad, and participation in afterschool 
developmental activities supervised by adults, 
such as music or tennis lessons. By contrast, 
children from lower-income families are more 
likely to spend time with friends in activities 
that are not educationally advantageous. (For 

an overview of these educational attainment 
based differences on groups of otherwise sim-
ilar students, see Attewell and Lavin 2007, 
chapter 6.) Annette Lareau (2002) calls this pat-
tern of middle- and upper-middle class parent-
ing “concerted cultivation.” In later grades, 
children from affluent backgrounds often have 
access to tutors when they are struggling in a 
class and to test prep options prior to taking 
college admissions tests.

Despite extensive efforts to provide finan-
cial assistance to needy students, the financial 
resources available to low-income students do 
not always meet their full financial need, plac-
ing greater stress on their families to identify 
resources for college completion. Many low-
income families are loan-averse and encourage 
their children to work to put themselves 
through college, a choice that can greatly 
lengthen time to degree and may lead to non-
completion if work interferes too much with 
study. The research evidence suggests that 
when students work more than fifteen to 
twenty hours per week, it tends to be very dif-
ficult for them to keep their grades up (Pas-
carella and Terenzini 2005, 399–402; King and 
Bannon 2002).

A second set of explanations looks at the 
types of institutions in which lower-income 
and underrepresented minority students are 
disproportionately represented. Completion 
rates in public community colleges and his-
torically black colleges and universities, where 
most minority students enroll, are very low. 
These are typically colleges and universities 
with limited resources, meaning low-paid in-
structors and modest counseling and other 
student services. Only one-fifth who enter 
these institutions leave with a degree in three 
years (NCES 2014, table 326.20), and minorities 
are less likely to graduate than others (Dough-
erty and Kienzl 2006). Transfer rates from two-
year to four-year colleges are also low. Fewer 
than 25 percent of entering community college 
students transfer to a four-year college (Dough-
erty and Kienzl 2006). Most of those who enter 
community colleges and become stuck in re-
medial programs are from minority racial-
ethnic backgrounds (Attewell et al. 2006; Bahr 
2010).
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In a study seeking to explain the decline in 
college completion rates, John Bound, Michael 
Lovenheim, and Sarah Turner (2010) compared 
two cohorts of high school graduates, from the 
high school graduating classes of 1972 and 
1988. The percentage of these students who 
completed four years of college within eight 
years declined from 50.5 percent to 45.9 per-
cent (135). These declines were concentrated in 
two sectors enrolling a large portion of all stu-
dents: two-year colleges and less selective four-
year public institutions. Declines in academic 
preparation were a major part of the explana-
tion for declining graduation rates in commu-
nity colleges. But in the case of four-year insti-
tutions, the authors blame characteristics of 
the institutions themselves—and in particular 
overcrowded classrooms and too few course of-
ferings—for most of the overall decline in grad-
uation rates.

Because of the close connection between 
educational attainment and lifetime earnings, 
such disparities in college completion portend 
limited economic opportunities for those al-
ready at the bottom of the economic ladder 
and continued economic stratification in the 
country as a whole. Contributing to these long-
standing gaps in educational attainment, bud-
get cuts and tuition increases in the last de-
cade have increased at a particularly high rate 
in public institutions, the institutions that 
serve most students of modest means. Efforts 
by donors and colleges themselves to raise 
completion rates for disadvantaged groups 
have had more than a modicum of success in 
some notable cases. However, they have not yet 
found ways to match the impact of these deeply 
rooted systemic obstacles to equity in access 
and completion.

Production of Rese arch and  
New Doctor ates
We now turn to the third major function of 
higher education in the United States: univer-
sities are centrally involved in the production 
of new knowledge and prepare the next gen-
eration of scientists and scholars. The new 
knowledge they produce enriches culture, con-
tributes to new technologies and economic 

growth, and changes the way organizations 
work (Baker 2014).

By most measures, the research quality of 
American higher education is very high in 
comparison with that offered in other coun-
tries. U.S. research universities dominate the 
top rungs in global rankings. In Shanghai Jiao 
Tong University’s ranking of the world’s top 
research universities, American universities 
occupy sixteen of the top twenty spots (CWCU 
2014). In The Times of London’s ranking, they 
account for fifteen of the top twenty (Times 
Higher Education 2015). Moreover, the United 
States continues to be the destination of choice 
for international students, hosting nearly nine 
hundred thousand international students in 
the 2013–2014 school year, double the number 
of international students studying in the 
United Kingdom, the second leading host 
country (International Institute of Education 
2014).

One way to measure the growth in knowl-
edge production is to examine how many pa-
pers are published in scientific journals over 
time. This growth has been nothing short of 
spectacular. Many think of the immediate 
post–World War II period as a golden age of 
the American research university, but calcula-
tions indicate that more recent decades better 
deserve the appellation “golden age.” Whereas 
some 140,000 papers appeared in the Web of 
Science between 1951 and 1970, the number 
jumped to just over five million between 1971 
and 1990, and then nearly doubled again to 
more than nine million between 1991 and 2010 
(personal correspondence, Cynthia Carr). This 
phenomenal record of growth can be explained 
by an ever-increasing number of researchers, 
greater research intensity in universities, the 
rise of new specialty areas, and perhaps espe-
cially by the development of new journals.

Within this rapidly expanding universe of 
scientific papers, the U.S. global share has 
been declining over the last three decades as 
other countries and regions have developed 
the academic work force and infrastructure to 
support expanded research activity. The U.S. 
share dropped from 38 percent in 1973 to 28 
percent in 2003, according to National Science 
Foundation researchers (Javits et al. 2010). Us-
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ing slightly different measures, British Royal 
Society researchers found a further decline to 
21 percent between 2004 and 2008 (The Royal 
Society 2011). Concurrently, the share of papers 
from European and East Asian universities 
rose, China making the largest gains (The 
Royal Society 2011). However, the United States 
remains, by one measure, the leader in the top 
1 percent of most-cited papers, producing half 
of the world’s share in 2012; no other country 
has yet reached 20 percent (United Kingdom 
Department of Business Innovation and Skills 
2014).

In spite of the growth of research and re-
searchers, the idea of a postindustrial society 
dominated by highly educated “knowledge 
workers” (Bell 1973) has not yet come to pass; 
many industries outside the “knowledge sec-
tor” remain important as employers and gen-
erators of national income (Brint 2001, 2015). 
Yet it is clear that industries populated dispro-
portionately by people with advanced degrees 
are among the fastest-growing contributors to 
GDP. If we use the criterion of 5 percent of em-
ployees holding master’s level or higher de-
grees for identifying the knowledge sector, the 
sector is vast, including such industries as ag-
ricultural services, mass-media industries, 
chemicals, plastics, pharmaceuticals, comput-
ers and electronic equipment, scientific instru-
ments, banking, accounting, consulting and 
other business services, medical services and 
hospitals, educational services (obviously in-
cluding colleges and universities), legal ser-
vices, and nearly all of government (Brint 2001; 
see also Powell and Snellman 2004). The 
knowledge sector, so defined, accounted for 43 
percent of GDP by 2010 (Brint 2015). Economic 
geographers have shown that regions of robust 
economic growth are those with high propor-
tions of educated workers, regions such as Sil-
icon Valley, Hollywood, and Wall Street. These 
regions show strong spillover effects on the 
salaries and wages of workers outside the 
knowledge sector because higher incomes 
there drive higher incomes for services in their 
regions (Moretti 2013).

The production of knowledge workers has 
altered the landscape of innovation by ampli-
fying the level of scientific talent working out-

side of universities. Research universities are 
responsible for just half of basic research and 
only a fraction of applied research (National 
Science Board 2014, chapter 4). Many of the 
most important inventions of the period, from 
the Internet and GPS to the birth control pill 
and the pacemaker, were developed in govern-
ment laboratories and private corporations by 
university-trained Ph.D.’s, sometimes but not 
always building on basic research conducted 
in universities (see, for example, Issacson 
2014). Universities retain an important role in 
basic research, and they are almost certainly 
the most potent creators of conceptual struc-
tures that become influential in organizational 
practice and public discourse. Yet institutions 
outside universities are also producing sophis-
ticated conceptual knowledge structures that 
have a life independent of universities or are 
brought into universities to test and refine 
(Collins, Evans, and Gorman 2007; Powell and 
Snellman 2004). Rather than university domi-
nation, the United States is moving toward a 
society in which knowledge production be-
comes characteristic of many institutional do-
mains.

The university retains a monopoly on the 
production of future scientists and scholars 
through its authority to grant the doctorate 
degree. Doctorate degree production in-
creased by 150 percent between 1970–1971 and 
2011–2012. Today, U.S. universities produce 
nearly three times as many doctorates a year 
(170,000) than they did in 1970–1971 (65,000) 
(NCES 2014, table 318.20). The United States 
retains a global educational influence through 
the strength of its graduate programs. In re-
cent years, nearly 30 percent of all doctorates 
awarded by American universities have gone 
to students holding temporary student visas 
(Bound et al. 2014, 18).

This does not mean that the U.S. system for 
producing doctoral-level scientists and schol-
ars is without significant problems. Graduate 
students in the humanities and social sciences 
average seven to eight years from admission to 
doctorate. About half of doctorates in these 
fields do not complete and of those who do 
complete about half do not obtain academic 
jobs (Ehrenberg et al. 2009, chapter 11). Most 
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who do not complete obtain professional or 
managerial jobs, but quite a few are in lower-
paid capacities (Ehrenberg et al. 2009). Doctor-
ate production in the natural sciences and en-
gineering does not take quite as long, but for 
those pursuing academic careers the doctorate 
is often merely the preliminary to a lengthy 
apprenticeship (for as many as five or more 
years) as a postdoctoral scholar before a faculty 
position becomes a feasible objective (Powell 
2015). Postdoctoral scholars accumulate coau-
thored papers but less frequently gain the au-
tonomy to launch their own independent re-
search careers. Their salaries are low and rarely 
include robust benefit packages (National 
Academy of Sciences 2014). The rise of non
tenure track faculty has made securing a 
tenure-track position far more competitive 
than before (Schuster and Finkelstein 2006). 
Fortunately, many more positions exist for 
doctoral-level natural scientists and engineers 
outside of academe, and the majority of doc-
toral degree holders in these fields make ca-
reers in industry or government agencies 
rather than academe (National Science Foun-
dation 2013, table 46). Two large and unre-
solved problems are the adequacy of funding 
for doctoral students and the quality of profes-
sional development opportunities for doctoral 
students who will not succeed in obtaining ac-
ademic jobs or are not interested in obtaining 
them (Bok 2013, chap. 11).

Policies to Improve System-level 
Effectiveness
This section examines the role of the federal 
government and the major philanthropic foun-
dations in maintaining and improving system-
level effectiveness. Federal higher education 
policy has been fundamental in two areas: fi-
nancial aid and research funding. In recent 
years, major private foundations have also 
been centrally involved in the development of 
accountability mechanisms and in the prom-
ulgation of a college completion agenda.15

Financial Aid Policy
Scholars and policymakers have long recog-
nized that financial constraints discourage 
many would-be college graduates from even 
enrolling in college, let alone finishing. These 
constraints limit the effectiveness of the higher 
education system. In addition to financial con-
straints, low-income students may also be 
handicapped in college-going by ignorance re-
garding the application process, sources of aid, 
and the steps needed to take advantage of such 
aid.

A primary role for national and state govern-
ments therefore has been to provide financial 
aid to support students whose lack of financial 
resources would otherwise prevent them from 
attending college. The programs explicitly aim 
to alleviate the financial burden of attending 
college include federal grants to low-income 
students, commonly referred to as Pell Grants, 
(amounting to $34 billion in 2014), state-funded 
scholarships including both need-based and 
merit scholarships, ($9 billion), federal student 
loans ($96 billion), federal work-study ($1 bil-
lion), and other federal programs such as those 
supporting veterans, military academies, and 
minority-serving institutions ($15 billion) (Col-
lege Board 2014). In addition to these programs 
are a number of tax provisions that reduce the 
cost of making donations or specifically subsi-
dize the cost of college attendance. Provisions 
in the federal personal income tax to subsidize 
college attendance include two tax credits, a 
deduction for college tuition, and a provision 
by which parents can claim their college-going 
children as dependents up to age twenty-four. 
The tax code also provides for tax-subsidized 
college savings accounts. All together, these 
provisions have a budgetary cost equal to about 
a third of the Pell Grant program, or about $11 
billion (Deming and Dynarski 2009, 2–3).

There are reasons to believe that financial 
aid expenditures at this level are not keeping 
up with increases in unmet need. Unmet need 
can be defined as the gap between college costs 

15. Foundations have played an important institution-building role from the earliest years of the twentieth cen-
tury. In particular, the Ford, Pew, Lumina and Gates Foundations developed standard curricular units (the so-
called Carnegie unit), encouraged higher levels of quality in medical education and other professions, made 
college teaching a more secure occupation by funding the original retirement plans, greatly aided the develop-
ment of community colleges, led internationalization efforts, and fostered the diversification of the student body.
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and what students have to pay after accounting 
for the students’ expected family contribution, 
grants and scholarships, and any other aid that 
does not need to be repaid (Saunders 2015). 
Bridget Long and Erin Riley (2007) found sub-
stantial increases in unmet need from the 
1995–1996 school year to the 2003–2004 school 
year for all full-time, full-year undergraduates. 
Moreover, these increases in unmet need af-
fected low-income students more than other 
students. For example, they found that low-
income students attending a public four-year 
college experienced a 59 percent increase in un-
met need. High levels of unmet need persisted 
through the early 2010s (Saunders 2015). It is 
difficult to disentangle the effects of unmet 
need from other factors that affect retention 
and completion, such as academic preparation. 
However, unmet need is certainly one cause of 
the lower retention and completion rates of 
lower-income and underrepresented minority 
students. Serge Herzog (2005), for example, 
found that students in four-year public univer-
sity with $1,000 in unmet need had drop-out 
and transfer-out odds of 7 to 10 percent above 
those of student with no unmet need. Students 
with unmet need work longer hours to pay for 
college and are more likely to attend part time. 
Longer work hours, in turn, lead to higher 
dropout rates among otherwise similar stu-
dents, and part-time status is also correlated 
with lower rates of college completion (see, for 
example, Attewell, Heil, and Reisel 2012).

A recent review of statistical studies of the 
effect of financial aid policies observed that the 
availability of the two largest federal programs, 
Pell Grants and Stafford Loans, do not affect 
the probability that low-income students will 
enroll in college. In contrast, the merit aid pro-
grams that have been established in more than 
a dozen states do exhibit measurable positive 
effects on enrollments (Deming and Dynarski 
2009). The explanation for this difference in ef-
fectiveness is that the paperwork required to 
apply for federal aid is daunting, especially for 

applicants whose parents have limited educa-
tion. By contrast, state merit aid programs 
have simple requirements, and state education 
systems typically assume the burden of getting 
necessary information to colleges automati-
cally. A policy option at the federal level would 
be to simplify the application process for aid. 
In one experiment, a national tax assistance 
company assisted customers with their chil-
dren’s financial aid applications, resulting in 
an increase in college enrollment rates (Dem-
ing and Dynarski 2009).16

Accountability and Quality Assurance
By the 1980s, international competition and the 
increasing number of students entering higher 
education with lower levels of academic prepa-
ration heightened worries about the quality of 
academic programs (National Governors Asso-
ciation 1986). The Pew and Ford Foundations 
were notable among the many philanthropies 
funding the regional accrediting agencies to 
develop approaches to assessment of student 
learning outcomes. In 1989, federal regulations 
first required accrediting organizations to ex-
amine student learning outcomes as a condi-
tion of recognition. By 2001, ten states, concen-
trated in the Midwest and the South, had 
experimented with or adopted standardized 
testing at the college level to assess student 
learning, but most of the regional accreditation 
agencies decided to allow colleges and univer-
sities themselves to determine how best to as-
sess student learning outcomes. In 2006, a na-
tional commission formed by then-Secretary of 
Education Margaret Spellings issued a report 
calling for “a robust culture of accountability 
and transparency” and urging institutions to 
develop “new performance benchmarks de-
signed to measure and improve productivity 
and efficiency” (Commission on the Future of 
Higher Education 2006, 14, 19, 20).

Assessment of student learning outcomes 
has had a mixed record, one that has not fully 
satisfied federal higher education officials. A 

16. In these and other studies of the effectiveness of various financial aid policies, it is necessary for researchers 
to overcome selection effects, the tendency of those applying for aid to be systematically different from those 
who do not apply for aid. One study that explicitly deals with that source of bias relies on the results of a random 
control experiment in Nebraska (Angrist et al. 2014). The authors find that increased financial aid boosted both 
enrollment and completion.
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report on accountability in higher education 
released in 2009 (Kuh and Ikenberry) revealed 
that more than 90 percent of respondents from 
two- and four-year institutions said they were 
engaged in institution-level assessments of 
student learning. Most were using survey in-
struments, such as the National Survey of Stu-
dent Engagement, for this purpose, though 
nearly two in five respondents were using stan-
dardized tests of general knowledge and skill, 
such as the Collegiate Learning Assessment. 
Most confirmed that accreditation was the pri-
mary driver of their interest in assessment.17 
However, on campuses assessment of student 
learning outcomes often remained surface-
level, treated as a matter of compliance rather 
than as a deeper commitment. Many depart-
ments went through the motions of assessing 
student learning outcomes without using re-
sults to improve program performance (Kuh 
and Ikenberry 2009).

Engineering was an exception to this mixed 
record. Its professional accrediting organiza-
tion issued a report in 2000 requiring schools 
to publish detailed educational objectives, to 
design a curriculum that ensured achievement 
of these objectives, and to put in place a system 
for using results of assessments to improve the 
effectiveness of the program. In addition, it es-
tablished specific outcome criteria that all en-
gineering graduates were, in theory, required 
to demonstrate (Accreditation Board for Engi-
neering and Technology 2000). A follow-up re-
port showed that these recommendations pro-
duced real change in how courses were taught. 
More than half of faculty surveyed reported 
that they had increased their use of active 
learning methods, such as group work, design 
projects, case studies, and application exer-
cises, due to the new requirements for accred-
itation. A comparison of 1994 and 2004 engi-
neering graduates showed small but significant 
self-reported gains in technical abilities, such 
as the application of mathematics and science 

to engineering problems. Students also self-
reported sizable increases in their ability to 
work in teams, to understand professional eth-
ics, to understand contemporary issues and to 
demonstrate global cultural awareness (Lat-
tuca, Terenzini, and Volkwein 2006).

College Completion
The postwar federal policy emphasis on in-
creasing access for less advantaged groups as-
sumed the opportunity to attend college would 
lead to improvement in outcomes. However, 
rates of baccalaureate attainment declined, 
leading foundations of the early twenty-first 
century to focus on college completion as a 
necessary complement to improved access. 
The Lumina Foundation set the goal of 60 per-
cent of all Americans with credentials, associ-
ate degrees, and baccalaureate degrees by 
2025. To promote wider access and faster com-
pletion at lower cost, the Gates Foundation in-
vested heavily in experiments in which online 
modules replaced courses and students dem-
onstrated competency by achieving a passing 
grade on an online exam. It also invested in the 
development of Massive Open Online Courses 
(MOOCs) and new adaptive learning technolo-
gies. This Lumina-Gates completion push was 
embraced by President Obama, who, in a 2010 
speech, proclaimed the goal of regaining by the 
year 2020 the world lead in the production of 
higher level credentials.

The results of this effort have as yet not 
yielded changes in graduation rates as large as 
advocates had hoped. Nationally, the propor-
tion of students who entered college and grad-
uated within four and six years increased in 
both cases by more than 5 percent for the co-
horts entering in 1996 and those entering in 
2007. Yet four-year graduation remains under 
40 percent and six-year graduation remains un-
der 60 percent (NCES 2014, table 326.10). Con-
straints on seats and courses, financial aid 
availability, and student academic preparation 

17. At the program level, four of five respondents said they were assessing student learning outcomes in at least 
one program, and here portfolios dominated. Extending the reach of assessment, the American Association of 
Colleges & Universities, also supported by the major philanthropies, successfully lobbied for the inclusion of the 
“core competencies” of analytical and critical thinking, information literacy, quantitative reasoning, oral com-
munication, and written expression as campus-wide assessment components in the Western region (Western 
Association of Schools and Colleges 2013).
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have conspired to keep the college completion 
movement from achieving its goals.

Research Policy
Research policy is perhaps a misnomer for the 
decentralized advocacy and negotiation that 
occurs between scientists, funding agencies, 
Congress, the president, and the various advi-
sory and advocacy groups whose efforts even-
tually result in apppropriations and national 
science and engineering initiatives. This net-
work of contending parties eventually pro-
duces federal budget appropriations that pro-
vide nearly two-thirds of nondefense spending 
on university research. Colleges and universi-
ties’ self-financing of research has played a 
larger role over time and is now up to nearly 
20 percent of the total (National Science Foun-
dation 2013).18

International competition has been a ma-
jor driver of research policy since the days of 
Sputnik in the 1950s. In the 1970s, the rise of 
Japan and the decline of American manufac-
turing triggered new competitiveness poli-
cies. One of these was the Bayh-Dole Act of 
1980, which allowed universities greater lee-
way in patenting and licensing of commer-
cially viable products, therapies, and technol-
ogies. Bayh-Dole accelerated trends in 
university patenting and licensing that were 
already developing in the 1970s (Mowery et 
al. 2001; Stephan 2012) by allowing all univer-
sities to profit from the patenting and licens-
ing of discoveries made by their researchers. 
The Act achieved its aim of contributing to 
the rapid increase of university-based patents 
and licenses yielding income. The income 
earned by universities increased by approxi-
mately 2.5 times in constant dollars between 
1981 and 2008 (calculated from Loise and Ste-
vens 2010). However, earnings data are highly 
skewed by a few “big hits,” and a majority of 
university technology transfer offices run in 
the red (Loise and Stevens 2010)

Concerns about American competitiveness 
also stimulated the influential National Acad-
emy of Sciences report of the mid-2000s, Rising 
Above the Gathering Storm (National Academies 
2007). The report noted a shortage of high 
school math and science teachers, the need for 
pipeline programs to increase STEM enroll-
ments in college, and a restrictive immigration 
system that prevented researchers trained out-
side the United States from seeking employ-
ment in the United States. It also advocated a 
reinvestment in basic research to reverse 
trends toward larger shares going to applied 
research and urged a stronger research and de-
velopment tax credit to encourage private in-
vestment in innovation. Several of the recom-
mendations of the report were incorporated 
into the America COMPETES Act of 2007, reau-
thorized by Congress in 2010.19 Nevertheless, 
the educational infrastructure for producing 
the STEM workforce remains underdeveloped, 
and immigration policy has not been over-
hauled. A recent study by the Information 
Technology and Innovation Foundation found 
that the United States ranked twenty-seventh 
in the world in the size of its R&D tax incen-
tives (Stewart, Warda, and Atkinson 2012).

Organiz ational Effectiveness
We now turn to campus-level initiatives to im-
prove higher education effectiveness. We focus 
on three developments that are prevalent on 
campuses across the country: importing cor-
porate business models into university admin-
istration; a trend toward interdisciplinary or-
ganization; and increased interest in “student 
success,” defined as undergraduate retention 
and graduation.

Imported Business Practices
For more than a century, university trustees 
and administrators have looked to the corpo-
rate sector for practices that can improve the 
efficiency and effectiveness of their operations. 

18. The United States spends at 2.8 percent a comparatively high proportion of GDP on R&D. A 2013 study by 
the World Bank showed that only six of seventy-seven countries reporting in 2011 or 2012 spent a higher propor-
tion of GDP on R&D (World Bank 2013).

19. The 2015 reauthorization ran into opposition from the scientific community and the Democratic Party for its 
efforts to roll back funding on climate change, to reduce funding for several scientific directorates, and to in-
crease the administrative burden on researchers (National Science Foundation 2015; White House 2015).
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At the turn of the twentieth century, the mav-
erick economist Thorstein Veblen disparaged 
such efforts as inimical to scholarship. The Ve-
blenian tradition of suspicion has lived on, 
with critics warning against excessive business 
influence in universities. In recent decades, 
this influence has been described as “academic 
capitalism” (Slaughter and Leslie 1997), the 
“corporatization” of academic life (Tuchman 
2009; Washburn 2005), and the rise of the 
“market-model” university (Engel and Danger-
field 1998; Kirp 2003).

Functions with revenue-generating poten-
tial receive special attention because of their 
centrality to institutional stability. Support 
staffs for admissions, fund-raising, govern-
ment and community relations, and research 
are typically among the largest on campus and 
the most carefully administered. These units 
frequently rely on consultants to help manag-
ers to improve performance (Coopers & Ly-
brand 1995). Campuses have engaged in efforts 
to “brand” themselves in the marketplace to 
improve their competitive position (Kirp 2003) 
and commercialized intercollegiate sports play 
an important role in these branding efforts, of-
ten across a national audience (Clotfelter 2011).

One controversial strategy to audit profes-
sorial productivity was briefly adopted and 
then abandoned in Texas. This audit rated pro-
fessors’ productivity using metrics such as 
number of students taught and external re-
search funding (Berrett 2011). The pushback 
from university supporters led to abandon-
ment of this effort, and other states have been 
reluctant to impose such audits. However, 
many campuses have adopted other ostensibly 
more efficient management policies pioneered 
by business corporations. These strategies in-
clude “lean” staffing with greater centraliza-
tion of control and greater reliance on comput-
erized systems and metrics to guide work 
processes (see, for example, Womack and 
Jones 2003). They also include responsibility-
centered management (RCM), also known as 
Incentive-Based Budgetting Systems (IBBS), a 
popular budget model in which colleges and 
departments are rewarded for increasing stu-
dent credit hours, majors, and sometimes also 

graduation rates, while central administration 
retains funds for common core functions, such 
as the library, as a kind of tax on “revenue-
generating” units (Whalen 1991; Lang 1999).

Clearly quite a bit of faddism is evident in 
university administrators’ efforts to mimic 
trends in corporate management, leading to 
short life spans for many new management 
practices (Birnbaum 2001). Some with longer-
lasting support have checkered histories. Al-
though lean management models can improve 
efficiency, notably in administratively bloated 
units, studies of corporations indicate that the 
substitution of technology for staff and the 
centralization and clustering of functions can 
also reduce the effectiveness of operations 
when staff numbers decline below a critical 
threshold or when staff motivation declines 
due to overwork (Amabile and Conti 1999; 
Cameron 1994; Cascio 1993). Responsibility-
centered management has the potential to im-
prove the efficiency of budgeting “by clarifying 
and making more visible institutions, invest-
ment patterns, budgets, cross-subsidies, man-
agement stregnths and weaknesses, and oper-
ational values” (Hearn et al. 2006, 312). It also 
has well-known unintended consequences, in-
cluding the stimulation of inefficient competi-
tion across schools and departments for stu-
dent credit hours and pressures for reducing 
mission-critical central functions such as li-
braries and community activities, which are 
supported by taxing the “revenue-generating” 
units (Adams 1997; Meisinger 1994).

Certain legal and economic features of col-
leges and universities make the analogy with 
private firms one that can be easily pushed too 
far. Unlike the specialized research institutions 
in Europe, American state universities serve 
several major objectives: broad-based under-
graduate education, pragmatically oriented 
professional training, basic research in arts 
and sciences, and applied research and out-
reach to industry and farm (Goldin and Katz 
1999, 45). The contribution of positive exter-
nalities to economy and society, as well as the 
public service activities of higher education in-
stitutions, justify their nonprofit status.20 Be-
cause no single metric of performance exists 

20. Because of these activities, colleges and universities, like all non-profit organizations, enjoy exemptions from 
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in colleges and universities comparable to 
market share or profitability, higher education 
management is more about balancing many 
important goals than about maximizing one 
or two key indicators. The use of bottom-line 
measures can consequently be a poor fit for the 
university environment.

Moreover, certain features of the employ-
ment situation of the professional staff also 
mark universities as distinctive from business 
firms. As James Coleman (1973) notes, one of 
the distinguishing marks of universities is that 
their central group of employees are not really 
employees in the usual sense, but are rather 
semiautonomous professionals, some of 
whom may feel only a minimal attachment to 
their employer. The market for faculty, particu-
larly those at the top of their respective disci-
plines, is very much a national market. Prob-
ably the single most distinctive characteristic 
of these faculty positions, however, is the 
institution of tenure, a virtually iron-clad guar-
antee of permanent employment to those 
faculty who survive what can be a most de
manding probationary period.21 These features 
of the employment situation support a gover-
nance structure that is in most cases still better 
described as a “dual structure,” involving 
spheres of faculty authority and influence, than 
as “managerial control” (Apkarian et al. 2014).

Interdisciplinary Designs
Departmental organization has been the back-
bone of the American colleges and organiza-
tions since the early twentieth century (Abbott 
2002). But the rise of interdisciplinary forms of 
academic organization threatens this domi-
nance.22 Since the 1980s, many requests for pro-

posals from research funding agencies have 
required submission by interdisciplinary 
rather than discipline-only teams. Institutions 
too have perceived the benefit of fostering 
cross-disciplinary collaborations. Some of the 
leading justifications for interdisciplinary or-
ganization, such as the alleged “siloed” quality 
of the disciplines, are suspect, given the per-
meability of disciplines to new methods and 
concepts (Jacobs 2013). Nevertheless, interdis-
ciplinary curricula (Brint et al. 2009), interdis-
ciplinary cluster hiring (Sa 2008; Urban Univer-
sities 2015), and campus-wide interdisciplinary 
initiatives (Brint 2005; Sa 2008) have all been 
on the rise in American colleges and universi-
ties since the 1980s.

In spite of their decidedly mixed record of 
success (see, for example, Geiger and Sa 2008, 
167; Rhoten 2003, 2004; Hollingsworth and 
Hollingsworth 2000), interdisciplinary initia-
tives have retained a reputation for superiority 
in problem solving and breakthrough research, 
and these objectives have great appeal to the 
people who provide financial contributions 
and political support for universities. More-
over, the introduction of project-based collab-
orative learning environments has been identi-
fied by some sociologists as a way to reproduce 
the work environments found in the more dy-
namic and innovative sectors of the economy, 
such as Internet services and biotechnology 
firms (see, for example, Vallas and Kleinman 
2007), with the hope that they may lead to sim-
ilar levels of creativity in the academic setting.

Quite apart from their capacity to raise the 
profile of universities by leveraging existing 
strengths across fields, interdisciplinary initia-
tives play to the skills of administrators in pull-

the federal income tax. Most donations to universities are deductible in calculating the personal income tax, the 
corporate income tax, and the estate tax. Private foundations, a noteworthy beneficiary of the tax laws, also 
provided support to universities. At the local level, universities both public and private are exempted from paying 
most property taxes.

21. The practical implications of tenure for academic governance deepened in 1994, when mandatory retirement 
for faculty was outlawed (Hammond and Morgan 1991, xi).

22. Concerted federal commitments to interdisciplinary date from the arrival of Ernest Bloch at the National 
Science Foundation in the mid-1980s. Coming from an industrial research background, Bloch emphasized that 
pathbreaking research and development typically requires the collaborative work of many types of disciplinary 
specialists. Insurgent ethnic, gender, and non-Western cultural studies movements of the 1970s and 1980s had 
their own reasons for favoring interdisciplinarity as a way of linking advocates to like-minded colleagues in 
neighboring disciplines, thereby escaping the traditional reproductive tendencies of departmental structures.
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ing together resources to pursue large-scale 
initiatives, placing them in a more central po-
sition in academic decision-making (Brint 
2005). They also have natural constituencies 
among those in the sciences who are respon-
sive to the priorities of granting agencies and 
those in the humanities and social sciences 
who see interdisciplinarity as a way to foster 
faculty diversity (Brint 2005; Urban Universities 
2015). If only for these reasons, interdisciplin-
ary designs that deemphasize departmental 
organization are unlikely to recede in impor-
tance soon.

Student Success Programs
It has been clear at least since the 1980s that 
aspects of the campus environment can make 
a difference for the retention and graduation 
of “at-risk” college students. For example, stu-
dents who live and work on campus tend to be 
better integrated into campus life than other-
wise similar students who live and work off 
campus, and they are therefore more likely to 
persist to graduation (Astin 1984). Prodded by 
the major philanthropic foundations and the 
federal government, campuses have over the 
last decade taken a more systematic approach 
to improving their retention and graduation 
rates. Because first-generation and low-income 
students often come to college less prepared 
academically, these interventions often focus 
on such students. Efforts to increase retention 
and graduation rates are now frequently re-
ferred to as “student success programs.”

Unfortunately, evaluations of programs to 
increase retention and graduation rates often 
fail to take into account unmeasured motiva-
tional differences between students who do 
and do not sign up for programs, thus prevent-
ing robust program evaluation that controls 
for student motivation. The outcomes of inter-
ventions are also influenced by variation in the 
commitment, competence, and resources of 
staff, as well as by differences in program de-
sign and implementation. In one of the few 

strong studies of student success programs, 
Eric Bettinger and Rachel Baker (2014) used ex-
perimental methods to assess the impact of an 
intensive series of coaching and counseling in-
terventions with high-need college students. 
They found a statistically significant increase 
in persistence and degree completion for stu-
dents in the treatment group, supporting sur-
vey results indicating that high-need students 
benefit disproportionately from more regular 
contact with advisers (see Klepfer and Hull 
2012). Until findings relevant to other promis-
ing academic support programs can be corrob-
orated in multiple sites using rigorous meth-
ods, campuses will lack convincing evidence 
to guide design and implementation of these 
programs.23

Cl assroom Effectiveness
We now examine the final level in our analysis 
of higher education effectiveness, the class-
room. Educators have long recognized that tra-
ditional lecture halls are not conducive envi-
ronments for learning (see, for example, 
Barzun 1968). This is true because many in-
structors are not compelling lecturers and be-
cause the traditional lecture format invites stu-
dent passivity. Student attention frequently 
wavers in most large lecture classes (Bunce, 
Flens, and Neiles 2010). Nevertheless, eco-
nomic realities require that many introductory 
courses and even advanced courses in some 
majors be taught in lecture halls. Fortunately, 
some new instructional techniques show 
promise in creating more effective learning en-
vironments.

Active and Experiential Learning
Active learning techniques seek to increase stu-
dent participation in order to improve learning 
outcomes. In addition to such staples as pre-
sentations, demonstrations, debates, and proj-
ect reports, active learning advocates have  
called for breaking large classes into smaller 
groups to work on questions collectively and 

23. Persuasive multisite studies using random assignment techniques do not exist in support of most interven-
tions often judged by higher education scholars to be effective in improving retention and graduation rates. 
These interventions include learning communities; pre-matriculation summer programs; athletic advising mod-
els applied to at-risk students; and timely data updates to advisers about students who are failing to achieve 
critical grades or take gateway courses on schedule for graduation.



	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s 	 2 7

then to report out results to the entire class 
(Mazur 1997). Some reformers adopted elec-
tronic “clicker” technology to take instanta-
neous polls among students to test for under-
standing and to solicit opinion on discussion 
questions posed by the instructor. Mini-
lectures combined with problem-based small 
group breakouts have been carefully studied. 
Based on results of pre- and post-semester con-
cept inventory tests, the studies show a pattern 
of significantly improved learning relative to 
prior term traditional lecture courses (see, for 
example, Hake 1998; Prince 2004).

As opposed to active learning, experiential 
learning involves “hands-on” activities under-
taken in nonclassroom environments, includ-
ing field work, observations, interviews, in-
ternships, and “service learning” opportunities 
in community organizations (DeAngelo et al. 
2007). Although researchers have often found 
higher levels of student engagement due to 
experiential learning activities (Kuh et al. 
2008), some studies have found that engage-
ment scores are not strongly correlated with 
improved performance on tests of analytical 
and critical thinking (Carini, Kuh, and Klein 
2006). The upshot of this research is that ef-
forts to increase engagement are not as closely 
connected to learning outcomes as many be-
lieve.

One reason is that student-centered ap-
proaches alone cannot make up for the de-
clines in study time and reading completion 
that have been observed in every discipline, 
among every demographic group, and at every 
type of institution since the 1960s (Babcock 
and Marks 2011). Improved in-class account-
ability mechanisms are consequently a valu-
able complement to student-centered teach-
ing, if the goal is increased student learning. 
A notable experimental study showed that 
daily online reading quizzes significantly im-
proved student performance on final exams, 
while reducing achievement gaps between stu-
dents from high- and low-income backgrounds 
(Pennebaker, Gosling, and Ferrell 2013). Simi-
larly, longer reading and writing assignments 
have been associated with gains in analytical 
and critical thinking among otherwise similar 
students (Arum and Roksa 2011).

Instructional Technologies
Online instruction has grown steadily. By 2012, 
nearly seven million students had taken at 
least one course online, representing one-third 
of college students overall (Allen and Seaman 
2013). Online courses have many advantages. 
They can educate larger numbers of students, 
using engaging multimedia content, and po-
tentially at a fraction of the cost of face-to-face 
instruction. They are convenient because stu-
dents are not required to attend class at speci-
fied days and times. It is no wonder that lec-
tures are seen by many technology enthusiasts 
as emblematic of an industry hanging onto an 
outmoded nineteenth-century technology, and 
consequently missing opportunities to in-
crease students’ learning while cutting costs.

Online courses suffer from extremely high 
dropout rates compared with face-to-face 
courses. Moreover, the prevailing wisdom, 
based on meta-analysis of hundreds of studies, 
is that hybrid instruction is preferable in so far 
as it can provide both the convenience of learn-
ing basic materials online and time for in-
depth questioning and feedback in face-to-face 
sessions (Means et al. 2009). This evidence has 
led to an increase in “flipped classrooms,” in 
which lectures are viewed prior to class and 
class time is used for solving problems or dis-
cussing texts.

Online courses appear to work best for ma-
ture professionals who are pursuing higher 
level degrees or advanced certification. Regard-
less of age, academically well-prepared stu-
dents can fare well in a fully online environ-
ment. However, several studies have suggested 
that younger students, male students, and par-
ticularly those who are less prepared for aca-
demic work do not tend to fare as well in fully 
online environments (see, for example, Xu and 
Jaggars 2011). Less experienced students may 
need the reinforcement that comes from see-
ing others attending and participating in learn-
ing, much as those who go to gyms may need 
to see others sweating to want to do the same.

Serious questions have also been raised 
about the distributional consequences of on-
line higher education. A widely circulated open 
letter by a San Jose State philosophy professors 
responding to the introduction of MOOCs in 
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their department questioned whether lectures 
geared to the cultural reference sets of elite 
students were appropriate to the predomi-
nantly first-generation students they taught. 
They also questioned whether online courses 
were more suitable for the production of tech-
nicians working alone or under the direction 
of others than higher-level professionals and 
managers whose work requires well-developed 
interpersonal skills and the capacity to build 
social networks (San Jose State University 
2013).

Adaptive learning technologies (also known 
as courseware and intelligent tutoring sys-
tems) are another technological approach to 
improve learning. These technologies are used 
to assess difficulties that learners are having 
in mastering ideas and, based on these assess-
ments, to provide individualized tutorials to 
help students bridge their learning gaps.24 
Adaptive learning software has the clear advan-
tage over human instructors of being infinitely 
patient. When a student fails to understand a 
particular concept, the software begins teach-
ing the concept again and can continue indefi-
nitely until the concept is learned. In more so-
phisticated software programs, students are 
exposed to multiple ways of thinking about a 
concept or problem, an approach that is clearly 
advantageous when the first explanation does 
not work. In well-controlled experiments, re-
searchers have shown significant improve-
ments in students’ classroom engagement and 
course grades following the adoption of adap-
tive learning technologies (Dori and Belcher 
2005; Lovett, Meyer, and Thille 2008; Twigg 
2003).25 Of the technological approaches to im-
prove higher education effectiveness, adaptive 
learning technologies are clearly one of the 
more promising.

Conclusion
Higher education is a central sector in Ameri-
can society. The effectiveness of colleges and 
universities is consequently a national priority 
concern. We have argued that higher educa-
tion effectiveness can be evaluated at four lev-
els of analysis: systems, state, campus, and 
classroom. We have focused on three of those 
levels here for the most part, leaving aside vari-
ation in state policies.

Our overview yields a mixed scorecard on 
efforts to improve higher education effective-
ness. The system looks very good when labor 
market and research outcomes are assessed, 
but labor market outcomes appear to have as 
much or more to do with the interpretation of 
degrees as signals of talent and trainability as 
with any measurable human capital contribu-
tions they reflect. In disciplines and institu-
tions where it is lacking, a renewed focus on 
transmitting subject matter knowledge and 
core cognitive competencies is warrented. 
When equity issues are in the foreground, re-
search indicates that U.S. progress has stalled, 
particularly for lower-income students. State 
subsidies to public institutions have been de-
clining in recent decades and financial aid has 
not kept pace with need. A high priority in na-
tional policy must therefore be to reverse these 
declines. We also observe persistent difficul-
ties in the financing and professional develop-
ment of doctoral students, in the latter case 
particularly for those who are unlikely to ob-
tain academic jobs.

The most popular campus-level innovations 
are imported business practices, interdisci-
plinary designs, and programs to boost gradu-
ation rates. Each of these has created band-
wagon effects among university administrators, 
but so far none has as yet shown a consistent 

24. One example is Virginia Tech’s Math Emporium, which was an early and influential model of adaptive learn-
ing software tailored to address the individual student’s learning gaps. In the Math Emporium, students learn 
course concepts, complete practice problems, and take assigned tests at a self-paced rate. Built-in assessment 
programs allow faculty members to monitor each student’s progress and to intervene as problems arose (True-
love 1999).

25. Adaptive learning software represents just one approach to the use of technology to enhance student learn-
ing. Other approaches include, for example, online simulations, online video demonstrations, and calibrated peer 
review of writing assignments. More than a hundred interactive simulations are now available in open source 
from the University of Colorado’s PhET Interactive Simulations (Weiman, Adams, and Perkins 2008).
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or replicable record of improving effectiveness 
in the areas they address. By contrast, many 
classroom-level innovations in instructional 
practices and technologies show promising re-
sults, with the proviso that student-centered 
teaching has proven to be no panacea without 
an equal level of student accountability for 
learning.

Although the scorecard is mixed, the atten-
tion to effectiveness is welcome. Perhaps the 
most important consequence of higher educa-
tion’s growing concern with effectiveness is 
that it can lead in the direction of policies that 
contribute to better system-level outcomes—
and toward institutions that will eventually be 
capable of using well-researched and scalable 
practices for the benefit of their students, their 
faculties, and their communities.
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Overview of the Volume
Steven Brin t a nd Ch arles T.  Clotfelter

The chapters in this volume add new empirical 
evidence and new thinking to issues of system-
level, campus-level, and classroom-level effec-
tiveness. They were chosen by the editors from 
among sixty-two proposals submitted to the 
Russell Sage Foundation. Our choices were 
based on the quality of the data and analyses.

The papers concerned with system-level is-
sues address both market and regulatory influ-
ences on institutional behavior. On the market 
side, they focus on the consequences of tuition 
increases (Dahill-Brown et al., Hemelt and Mar-
cotte) and price deregulation (Kim and Stange). 
On the regulatory side, one of the papers fo-
cuses on performance funding, a state policy 
to improve accountability for outcomes 
(Dougherty et al.). The other system-level paper 
examines the value of sub-baccalaureate cre-
dentials as compared to college attendance 
without completion on a range of student out-
comes (Rosenbaum et al.). The single campus-
level paper focuses on variation in retention 
and degree production across California com-
munity colleges (Kurlaender, Carrell, and Jack-
son) with current proposals for institutional 
performance ratings, promoted by the Obama 
administration among others, in mind. The 
classroom-level paper focuses on how well the 
National Academy’s “promising instructional 
practices” perform when examined relative to 
traditional methods (Reimer et al.). The penul-
timate paper in the volume provides a broader 
context for understanding national concerns 
about the production of STEM baccalaureates 
by examining the performance of American 
high school students compared to their peers 
in other countries (Han and Buchmann).

One of the most prominent trends in public 
financing of higher education in the last de-
cade is the marked decline in state support 
from state governments. As noted, real per stu-
dent appropriations declined in the aftermath 
of the Great Recession in 2008. To make up for 
these cuts, states and their universities have 
opted to raise tuition levels. Between the 2004–
2005 and 2014–2015 school years, the inflation-
adjusted tuition and fees at public four-year 
institutions increased on average by 3.5 per-
cent a year, faster than that of private four-year 
and two-year institutions (2.2 and 2.5 percent, 
respectively) (College Board 2015). Such tuition 
hikes were more pronounced in some states 
than others. In their paper, Steven Hemelt and 
David Marcotte seek to determine what effect 
these tuition hikes had on students’ choices 
about where to apply and attend. They ask 
whether students reacted to higher tuition by 
choosing two-year colleges, out-of-state insti-
tutions, or private institutions, over public 
four-year universities in their own states, and 
they show that tuition increases lead many stu-
dents to choose lower-priced alternatives.

In light of the important role that higher 
education plays in shaping the structure of op-
portunity and the distribution of income, few 
issues have more urgency in debates over do-
mestic public policy than the incomes of stu-
dents who enroll in the country’s heavily sub-
sidized public flagship universities. As noted, 
many commentators have argued that public 
four-year universities, in particular elite public 
universities, are increasingly serving an afflu-
ent clientele. Whether there have been changes 
in the income profile of students attending 
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these universities is hard to establish, however, 
because comparable data on the family income 
of entering students is difficult if not impos-
sible to locate. Surveys are subject to error, and 
detailed data from financial aid applications 
cover only some students. In their paper, Sara 
Dahill-Brown, John Witte, and Barbara Wolfe 
develop a new measure, based on census block 
data, and they apply it over thirty-six years for 
Wisconsin’s flagship institution, the University 
of Wisconsin, Madison, showing an increase 
in upper-income students applying to the state 
flagship university.

An idea that has long been a pet policy pro-
posal among economists is tuition rates differ-
entiated according to marginal costs (see, for 
example, Berg and Hoenack 1987; Karelis 1989). 
In 2003, in a burst of deregulatory zeal, Texas 
gave its universities the flexibility to set tuition 
levels, and to raise them at different rates 
across programs. Jae-on Kim and Kevin Stange 
examine what universities in Texas chose to do 
with this newly found flexibility. In particular, 
they compare changes across universities and 
between programs within them, showing that 
deregulation has led to higher costs of atten-
dance in high-demand fields that tend to be 
well-remunerated in the labor market.

In an effort to improve the effectiveness of 
public higher education and rationalize the al-
location of funds across competing institu-
tions, more than half of the fifty U.S. states 
have turned to some form of “performance 
funding.” Under this approach, annual appro-
priations would be apportioned according to 
objective, measurable criteria, rewarding in-
stitutions that improve persistence and grad-
uation rates, for example. To see how these 
systems have operated in the real world of 
state budgetary and institutional decision 
making, Kevin Dougherty and his colleagues 
use qualitative research methods, including 
numerous interviews with state budget and 
university administrators. They explore both 
the responsiveness of university administra-
tors to performance funding and some unin-
tended consequences, such as stricter regula-
tion of admitted students to boost graduation 
rates.

In the college-for-all system, students are 
encouraged to finish baccalaureate degrees. 

But only a minority of those who begin post-
secondary education finish in six years, and 
underrepresented minorities finish at much 
lower rates. James Rosenbaum and his col-
leagues raise the question of whether this push 
to encourage as many students as possible to 
complete four-year degrees is rational for the 
country or for students themselves. They com-
pare students who have “some college” atten-
dance but have not finished their degrees with 
those who have finished subbaccalaureate de-
grees, including credentials. They find that on 
a wide range of economic and job satisfaction 
measures, holders of subbaccalaureate creden-
tials outperform those who start but do not 
complete four-year colleges. Rosenbaum and 
his colleagues provide evidence for a change 
in national policy to publicize the value of sub-
baccalaureate credentials, particularly for stu-
dents who have low chances of completing 
college due to limited financial means or weak 
levels of academic preparation.

President Barack Obama and many state 
governors have proposed rating colleges’ insti-
tutional performance using metrics such as 
graduation rates, affordability, and accessibil-
ity to low-income students. Many institutional 
rating systems fail to take into account the 
characteristics of students who enter the col-
leges and universities under consideration. 
These “input characteristics” include students’ 
socio-demographic backgrounds and high 
school records. Using data from all 128 Califor-
nia community colleges, Michal Kurlaender, 
Scott Carrell, and Jacob Jackson show the ex-
tent to which failures to control for input char-
acteristics skew quality rankings. By correcting 
for these input characteristics, they establish 
that community colleges may move by as many 
as forty ranks in outcome measures, such as 
retention and graduation, compared to ratings 
that do not control for students’ input charac-
teristics.

The National Academy of Sciences has pro-
moted what it terms “promising practices” in 
STEM education. These include instructional 
practices that help students “think like a sci-
entist,” active learning opportunities, and fre-
quent formative and summative assessments. 
Using data from a large number of STEM class-
rooms at a major research university and fo-
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cusing on the same students who took multi-
ple classes, Lynn Reimer and her colleagues 
examine the effectiveness of these promising 
practices relative to traditional instructional 
practices. They find little evidence that these 
practices matter greatly for most students, but 
find some evidence that they matter more for 
low-income, first-generation, and underrepre-
sented students, precisely the students whose 
completion rates in science will need to in-
crease if the United States is to remain com-
petitive with other developed countries.

More than half who begin college science, 
technology, engineering, and math (STEM) 
curricula nationwide fail to complete their de-
grees. These statistics have led to many efforts 
to improve students’ performance and learn-
ing experience in STEM through such innova-
tions as mandatory learning communities, 
mandatory group tutoring sessions, intensive 
advising, early research exposure, career work-
shops and instructional innovations such as 
those described in the introduction to this vol-
ume. However, the largest part of the problem 
precedes enrollment in college. Siqi Han and 
Claudia Buchmann show that U.S. students 
score low in both science interest and science 
performance on standardized international 

tests. Standard deviations are also much 
higher for American students than for stu-
dents in most of the developed world. Han and 
Buchmann investigate whether standardized 
science curricula matter for students’ perfor-
mance on these tests, controlling for individual-
level and country-level characteristics. They 
find evidence that standardization has a mod-
est net effect on mean science scores, suggest-
ing that a rigorous common core curriculum 
in secondary school science would contribute 
to higher STEM baccalaureate degree produc-
tion.
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The costs of public higher education have risen dramatically in recent years, causing anger among students 
and concern among policymakers worried about falling college completion rates. In this paper, we explore 
how public tuition costs affect postsecondary enrollment choices. We examine changes over time in the en-
rollment decisions of students in states where tuition and fees at public four-year institutions increased 
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college than their counterparts in states that adopted more modest increases. We explore heterogeneity in 
this pattern of substitution between institutions of varying selectivity and control and for students in policy-
relevant socio-demographic subgroups, including those in different parts of the twelfth-grade achievement 
distribution. Generally, large tuition increases at public four-year colleges have weakened the propensity of 
high school graduates to enroll in such institutions in their state, and increased their likelihood of enroll-
ment in less prestigious in-state public colleges, out-of-state public institutions, or private universities. These 
effects are most pronounced among students from families of low socioeconomic status, and nonelite stu-
dents who perform below the 90th percentile on twelfth-grade math tests.
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The costs of higher education are rising, and 
rising fast, raising widespread concerns about 
student debt and a possible higher education 
“bubble” (see, for example, The Economist 2011; 

Reilly 2011; Surowiecki 2011). Preceding this re-
cent consternation was concern among ana-
lysts and policymakers that rising costs would 
prompt prospective students to forego college 
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and current students to drop out. Recent em-
pirical evidence from studies of enrollment de-
mand and student persistence makes clear 
that these are well-founded concerns (on en-
rollment, see Hemelt and Marcotte 2011; on 
persistence, see Dynarski 2008; Bettinger 
2004). Further, as costs increased between 1970 
and 1999, the completion rate for those enter-
ing college declined by more than 25 percent 
(Turner 2004).

In this paper we examine a mechanism 
through which college costs might affect edu-
cational attainment and the relatively slow 
growth in college graduation rates. Shifts in 
where students enroll may help explain the de-
cline of college completion rates. John Bound, 
Michael Lovenheim, and Sarah Turner’s (2010) 
examination of factors underlying the decline 
between the 1970s and early 1990s suggests 
that a compositional shift toward community 
college enrollment played a key role. The au-
thors further suggest that institutional rather 
than student characteristics play the most im-
portant role. It is clear that even among four-
year colleges, graduation rates vary widely by 
institution type—from 84 percent at private re-
search universities, to 60 percent at public re-
search universities, to only 37 percent among 
public institutions that do not award doctorate 
degrees (Turner 2004).1 In this paper, we exam-
ine whether and how price changes in public 
higher education have resulted in shifts for 
some students toward the sorts of public insti-
tutions where persistence and other measures 
of academic support lag, and shifts in enroll-
ment away from state public colleges for other 
students.

At the core of our analyses are comparisons 
of postsecondary enrollment decisions of ob-
servationally identical students graduating 
from high school in the same state in different 
decades. We examine the enrollment decisions 
of students in states where in-state public tu-
ition prices increased rapidly, compared with 

observationally identical students in states 
with more modest tuition price changes. To do 
this, we pool data on cohorts from the National 
Education Longitudinal Survey (NELS:88) and 
the Education Longitudinal Survey (ELS:2002), 
along with data from the Integrated Postsec-
ondary Education Data System (IPEDS) and the 
Delta Cost Project on the public postsecondary 
educational systems in states where students 
in these surveys completed high school. Of 
course, states’ decisions about financing and 
the costs of public higher education are surely 
related to other factors relevant for under-
standing college attendance and completion. 
To develop a clearer assessment of the tuition 
effects themselves, we use a variety of strate-
gies and implement several checks to limit and 
assess the role of potential confounding 
changes in state economies and education sys-
tems.

Background and  
Liter ature Review
Large increases in tuition at state universities 
have become common (Hemelt and Marcotte 
2011). Some of these have been severe enough 
to spark outrage among students or the public 
at large, as was the case in California in 2009 
(O’Leary 2009; Lewin and Cathcart 2009; Friend 
2010). Weak economic conditions and declin-
ing general revenue support from state legis-
latures have put substantial pressure on public 
college and university administrators and their 
governing boards to increase tuition (Koshal 
and Koshal 2000; Rizzo and Ehrenberg 2003; 
Archibald and Feldman 2011). The results of 
such pressures are made clear in figure 1. Over 
the past twenty years, the share of revenue at 
public four-year colleges accounted for by net 
tuition (that is, tuition after financial aid is ap-
plied) has increased from about 15 percent to 
nearly 30 percent and the relative contribution 
of state appropriations has been nearly halved, 
from about 65 percent to 35 percent.

1. Further, among public four-year institutions, graduation rates vary substantially by selectivity. Using detailed 
information on students in the 1999 entering cohort at public four-year colleges in Maryland, Virginia, Ohio, and 
North Carolina, William Bowen, Matthew Chingos, and Michael McPherson report that six-year graduation rates 
range from 86 percent at the most selective, flagship public institutions, to 51 percent at lower-tier four-year 
public colleges in these state systems (2009, 193). These disparities remain even after the authors control for 
differences in the characteristics of incoming students.
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An obvious concern is whether rising costs 
and shifts in the distribution of the burden of 
these increases are making higher education 
less affordable. If so, the recent period of fast-
rising tuition may have the effect of limiting 
educational attainment in the aggregate. Ste-
ven Hemelt and Dave Marcotte (2011) update 
the literature on the relationship between tu-
ition and enrollment, in response to the large 
tuition increases of the last decade (for a more 
extensive review, see Leslie and Brinkman 1987; 
Heller 1997). Among the central findings of 
that paper was that enrollment was most sen-
sitive to tuition at top-ranked, flagship schools, 
and research-intensive universities, not at 
lower-ranked schools within state systems that 
typically serve students who might be most 
price sensitive. One explanation for this pat-
tern has to do with compositional shifts in en-
rollment. As top-ranked, selective public uni-

versities become relatively expensive, some 
prospective and current students may choose 
private colleges or public colleges out of their 
home states, even as other students substitute 
down within their states’ public higher educa-
tion systems into less expensive, but lower-tier 
public universities. While these enrollment re-
sponses to relative price changes are straight-
forward predictions of consumer theory, no 
work has been done to test how the decisions 
of college-bound high school students have 
changed as the prices of enrollment have 
shifted dramatically in the last decades.

A clearer sense of how student enrollment 
decisions are being shaped by price setting pol-
icies is important not just to understand im-
plications on aggregate enrollment in public 
higher education. Public institutions enroll 
the vast majority of students in American 
higher education, and relative price changes 

Source: Authors’ calculations.
Notes: Sample limited to public four-year institutions appearing between 1987 and 2012 that reported 
basic enrollment and finance information to the Integrated Postsecondary Education Data System 
(IPEDS). Revenues accounted for by net tuition and state appropriations are expressed per full-time-
equivalent (FTE) student in 2010 dollars (using the Consumer Price Index (CPI)). Net tuition excludes 
Pell, federal, state, and local grants but includes all tuition paid out of pocket by students and their 
families or via loans. Total revenue includes the sum of tuition; federal, state, and local appropriations, 
grants, and contracts; affiliated entities, private gifts, grants, and contracts; investment return; and en-
dowment earnings.

Figure  1. Compositional Changes in Revenue at Public Universities
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could result in substantial shifts across institu-
tions, or enrollment intensity within institu-
tions. Using information on high school grad-
uates from 1972, 1982, and 1992, Bridget Terry 
Long (2004) finds that the role of college costs 
has fallen in terms of access to college, but still 
remains an important determinant of where to 
enroll conditional on going to college at all, 
especially for low-income students.

Shifts in where students enroll may play a 
role in helping us understand why college 
completion rates have declined, even as enroll-
ment rates have risen. Bound, Lovenheim, and 
Turner (2010) examine initial enrollment deci-
sions of students from the National Longitu-
dinal Survey 1972 cohort and National Educa-
tion Longitudinal Study 1988 (NELS:88) cohort, 
and find important shifts toward community 
college enrollment. They find that “student ob-
servables explain virtually none of the ob-
served cross-cohort shifts in initial school 
choice” (142). Rather, supply side characteris-
tics play the most important role. We aim to 
provide insight into how much of these shifts 
were due to relative price changes.

Our primary aim is to contribute to the un-
derstanding of how public college and univer-
sity tuition policies affect college enrollment 
decisions, recognizing that students’ decisions 
are embedded in a structure determined by the 
state in which they reside. That the vast major-
ity of postsecondary enrollment is in public 
two- and four-year colleges suggests that the 
primary choice set for many students is the 
public institutions in their home states (Sny-
der and Dillow 2011). Further, most private col-
leges have limited reach, even if their prices 
are not tied to residency. Much of our under-
standing of the influence of cost and distance 
on enrollment decisions comes from variation 
within cross-sections. We extend this work by 
pooling cross-sections and embedding the in-
stitutions students choose from in a frame-
work determined by where the student lives, 
public colleges in the same state grouped sep-
arately from private colleges and public col-
leges in other states.

To understand how changes in tuition pol-
icy affect college enrollment, we compare en-

rollment decisions of graduating high school 
seniors from the NELS:88 and the ELS:2002. 
These cohorts mainly graduated high school 
in 1992 and 2004, respectively.2 The NELS:88 
and ELS:2002 cohorts straddle a period of sub-
stantial tuition increases, and the data offer 
rich sets of controls to develop comparisons. 
We compare the college-going decisions of ob-
servationally equivalent students across co-
horts in states that see different intertemporal 
patterns of tuition costs at public colleges and 
universities.

We estimate effects of relative tuition on en-
rollment choices using changes in enrollment 
decisions for observationally comparable stu-
dents within the same state—comparing 
changes for students in states that have seen 
large tuition increases over and above changes 
for students in states with more modest price 
changes. Our identifying assumption is that 
states that adopt a sharp increase in tuition are 
not experiencing changes in other characteris-
tics of their postsecondary institutions that are 
contemporaneous to tuition increases, nor are 
they experiencing different trends in the char-
acteristics of students entering postsecondary 
education. Although we cannot test all possi-
ble threats to our identifying assumption, we 
conduct several relevant falsification and spec-
ification tests.

Data
We combine data from several different 
sources to create a data set of pooled cross-
sections with information on students and 
how their college-going decisions changed 
over a bit more than a decade. We use data 
from the National Education Longitudinal Sur-
vey on twelfth-grade students in 1992 and data 
from the Education Longitudinal Survey to 
characterize twelfth graders in 2004. These two 
cohorts of students straddle a period during 
which the financial landscape changed for 
many states, driving tuition at public colleges 
and universities upward. We then merge in 
data from the Delta Cost Project, the Inte-
grated Postsecondary Education System, and 
Barron’s Profiles of American Colleges on a va-
riety of institutional characteristics, including 

2. The NELS:88 and ELS:2002 are described in more detail in the following section.
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tuition costs, enrollment, selectivity, and fi-
nancial endowments. Below, we describe key 
features of these different data sets.

Institution-Level Data
IPEDS is a collection of interrelated surveys 
conducted annually by the National Center for 
Education Statistics (NCES). IPEDS gathers in-
formation from every college, university, and 
technical and vocational institution that par-
ticipates in federal student financial aid pro-
grams (such as Stafford Loans and Pell Grants). 
Institutions that participate in these programs 
must report data on enrollments, program 
completions, graduation rates, faculty and 
staff, finances, institutional prices, and stu-
dent financial aid. IPEDS has collected data 
from institutions since 1986, but reporting 
standards, variable definitions, and account-
ing practices have varied over time. The Delta 
Cost Project is an initiative that seeks to ad-
dress such intertemporal issues that compli-
cate longitudinal analyses. The Delta Cost Proj-
ect developed a version of the IPEDS data 
better suited to longitudinal analyses, espe-
cially analyses that incorporate financial data.3 
From the Delta Cost data, we use information 
on tuition and fees, financial aid, and enroll-
ment.

To group institutions, we use information 
on level (four-year, two-year or less) and control 
(public or private) to form sectors of institu-
tions (for example, four-year public). Finally, 
we use Barron’s data to stratify institutions by 
selectivity.

Student-Level Data
We use student-level data from both the 
NELS:88, which follows the high school class 
of 1992, and the ELS:2002, which tracks stu-
dents finishing high school in 2004. Both of 
these detailed data sets survey students, 
schools, parents, teachers, and provide infor-
mation on family and community life. These 
surveys include information about students’ 
prior achievement, college plans, and college 
enrollment decisions. From both surveys, we 
extract demographic information on twelfth-

grade students, including race and ethnicity, 
educational attainment levels of the students’ 
parents, family income, number of siblings, 
and math test scores. We extract variables that 
describe the representative cross-section of 
twelfth graders in both surveys.

Related to college-going decisions, we use 
information on whether the student attended 
college within two years of graduating from 
high school, whether the student attended an 
in- or out-of-state college, as well as informa-
tion about application and acceptance. A stu-
dent responding to the ELS survey could list 
up to twenty colleges and universities to which 
she applied and indicate whether she was ac-
cepted; whereas students responding to the 
NELS could only list up to two schools to which 
they had applied (and whether they were ac-
cepted), as well as a third school which they 
attended (if different from the other two to 
which they only applied).

Analytic Sample
We limit our sample in a number of ways. At 
the student level, we restrict our sample to stu-
dents who were in twelfth grade in 1992 and 
2004, and successfully graduated from high 
school (that is, received a regular high school 
diploma). At the institution level, we include 
all colleges and universities for which the 
IPEDS reports basic information in both the 
1992–1993 and 2004–2005 academic years. Our 
final sample includes about 23,300 students. 
When we focus solely on college-going choices 
conditional on enrollment, the sample drops 
to about 18,300 students and 2,800 institutions 
(for more about sample restrictions, see the 
appendix).

Empirical Approach
To understand how changing tuition policies 
affect students’ decisions about enrollment, 
we model changes in the likelihood of attend-
ing college, as well as the type of college cho-
sen, conditional on attendance. In both cases, 
we include individual student and family char-
acteristics and policy variables affecting the 
cost of attendance. In particular, we include 

3. For more information on the background and contents of the Delta Cost data, please see http://www.delta 
costproject.org (accessed February 23, 2016).

http://www.deltacostproject.org/
http://www.deltacostproject.org/


	 t u i t i o n  a n d  e n r o l l m e n t 	 47

measures of the cost of attending college in the 
school year after which a student finishes high 
school (that is, 1992–1993 and 2004–2005).

Modeling Enrollment
To distinguish between different public tuition 
and fee policies, we group states into three 
types based on their patterns of tuition growth 
at four-year colleges and universities. Spe
cifically, we calculate changes in average, 
enrollment-weighted real tuition and fee prices 
(in 2010 dollars) at public four-year colleges 
and universities by state between the NELS and 
ELS periods. We then group states according 
to whether the growth in their real tuition and 
fee costs was low, moderate, or high. We deter-
mine these groupings using the 25th and 75th 
percentiles of the national distribution of 
states’ average, real enrollment-weighted tu-
ition changes at public four-year institutions. 
These groups are summarized in table 1. States 
in the low tuition-growth category include 
Georgia, New York, and Colorado, where the 
average change in public tuition costs was 
small (less than $1,563). The moderate category 
includes states such as Alabama, Michigan, 
and California, where real annual tuition and 
fee costs at public four-year institutions in-
creased between $1,563 and $2,717, or an 
enrollment-weighted average of about $2,100 
over the period. The states in the group with 
the largest increases between 1992 and 2004 
include Illinois, New Jersey, and Texas, where 

real tuition increases were more than $2,717, 
with average increases of just over $3,300.

We estimate the effect of moderate and 
large increases in the costs of public four-year 
higher education in a student’s home state in 
a difference-in-differences framework. Using 
the pooled NELS and ELS data, we estimate 
changes in enrollment decisions over time for 
students living in states that adopt moderate 
and large tuition increases between the sur-
vey years, over and above the enrollment 
changes we observe for comparable students 
in states with more modest changes in the 
costs of public higher education. Specifically, 
our difference-in-differences models take the 
following form:

Yisc �= α + ϴTisc + γAidisc + β1ELSisc + β2(ELS * Mod)isc 
+ β3(ELS * Large)isc+ φXisc + δs+ εisc	 (1)

Here, i indexes students, s states, and c de-
notes whether student i is a member of the 
NELS:88 or ELS:2002 cohort. Yisc is a binary out-
come denoting whether a student attended 
college within two years of high school gradu-
ation; then, conditional on enrollment, Yisc be-
comes an indicator for whether a student en-
rolled in a particular type of college (for 
example, in-state, four-year public institution). 
Tisc is a vector of tuition cost measures: specifi-
cally, it includes the enrollment-weighted aver-
age real tuition and fees (in 2010 dollars) for 
four-year public institutions in the student’s 

Table 1. Classification of States by Magnitude of Public Tuition Growth

Group N(States) Names of States

Mean Change in Public Tuition

2010 Dollars Percentage

Low 12 CO, DC, FL, GA, LA, MS, NV, NY, UT, 
VA, WV, WY

$1,072 41.2%

Moderate 26 AL, AK, AZ, AR, CA, CT, DE, HI, ID, KS, 
KY, ME, MA, MI, MT, NE, NM, NC, ND, 
OK, OR, RI, SD, TN, VT, WA

$2,117 68.0%

High 13 IL, IN, IA, MD, MN, MO, NH, NJ, OH, PA, 
SC, TX, WI

$3,336 86.8%

Source: Authors' calculations. 
Notes: Average changes in tuition costs are calculated using real, enrollment-weighted in-state tuition 
and fees as reported by public four-year postsecondary institutions in the IPEDS/Delta Cost data.
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home state, in each time period, as well as 
enrollment-weighted average real tuition and 
fees at potential substitutes in the student’s 
home state: public two-year colleges and pri-
vate nonprofit four-year institutions. Aidisc  
is a vector of controls that measures the 
enrollment-weighted average, real amount of 
Pell Grant and institutional grant aid made 
available to students in a given state, year, and 
institutional sector (that is, public four-year, 
public two-year, or private four-year).4

We are particularly interested in the effect 
of large tuition increases on students’ deci-
sions, and use distinctions between students 
living in states that implement large real price 
changes for four-year colleges to establish 
treatment groups; changes for students living 
in states with modest tuition changes serve as 
a baseline. In model (1), we include state fixed 
effects (δs) to capture state-specific differences 
in the likelihood of college-going that are per-
sistent over time, and not due to large shifts in 
four-year public tuition prices (that is, difficult-
to-measure aspects of higher education culture 
or support). We then interact dummies indi
cating groups of states that experienced mod-
erate (Modisc) or large (Largeisc) increases in pub-
lic four-year tuition costs (between 1992 and 
2004) with the indicator for the ELS cohort 
(2004 high school graduates) to identify the 
difference-in-differences estimate of interest. 
So, β3 captures the change in the likelihood of 
college enrollment between 1992 and 2004 
among observationally identical students in 
states where public four-year institutions ad-
opted large increases in tuition costs, net of 
changes in the probability of college enroll-
ment experienced by observationally compa-
rable high school graduates in states that saw 
more modest increases in public four-year tu-

ition costs over the same period. Note that β2 
and β3 pick up enrollment responses over and 
above what one would expect from the linear 
response due to the price change.

It is important to be clear that our defini-
tions of large, moderate, and small tuition 
changes over this period are arbitrary. Our de-
cision about how to make these distinctions 
was guided by the goal of transparency—and 
led to the focus on 75th and 25th percentiles for 
defining fast and slow tuition-growth states. 
We settle on this clear way of modeling non-
linear relationships between tuition growth 
and college enrollment because it establishes 
obvious comparisons for policy purposes. Our 
estimates provide insights into the college ma-
triculation behavior of students graduating in 
states adopting notably different postsecond-
ary tuition policies.

In addition, we control for a range of indi-
vidual student characteristics (Xisc), including 
race, ethnicity, family makeup, parental educa-
tion levels, and twelfth-grade math test scores. 
Finally, we cluster standard errors at the state 
level in all models to allow for arbitrary corre-
lation of error terms between students within 
states across cohorts.5

We also explore potential heterogeneity in 
any results for three subgroups: students from 
families of low socioeconomic status (SES),6 
students whose parents did not attend college, 
and African American students. Further, we es-
timate the impact of tuition increases on stu-
dents of different ability groups. In particular, 
we compare very high ability students to aver-
age and below average ability students. High-
performing students are less likely to be af-
fected by tuition increases because they have 
a larger choice set of colleges and are more 
likely to receive merit-based aid.

4. These sets of controls help us to isolate the impacts of large changes in public, four-year tuition costs by 
holding constant changes in attendance costs (and need-based aid available) at competing sectors of institutions 
in a student’s home state.

5. We also weight all models by the survey-specific weights included in the NELS/ELS in order to account for 
each survey’s design and sampling procedure. Unweighted estimates are very similar and are available from 
authors upon request.

6. The NELS:88 and ELS:2002 surveys contain measures of students’ SES. These measures are a function of 
family income, parental educational attainment, and parental occupation.
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Modeling Choices
We conduct the bulk of our analyses via a series 
of separate difference-in-differences models 
with different, binary outcomes (attend col-
lege, attend an in-state public four-year col-
lege). We then extend this intuition to a nested 
logit model in which we can simultaneously 
model various outcomes. This setup recog-
nizes college choices are embedded in groups 
defined by state of residence. The choice sets 
available to a student vary depending on the 
public higher education system in her home 
state, as well as more traditional factors such 
as distance and likelihood of admission. The 
most common approach for dealing with a 
choice model of this type is to assume the in-
dividual taste preference is independently and 
identically distributed, so the probability of a 
student choosing a particular school can be es-
timated as a conditional logit. However, a lim-
itation of conditional logit is the need to in-
voke the independence of irrelevant alternatives 
(IIA) assumption that the trade-off between 
any two options will not be affected by the 
availability of or changes in a third option 
(Train 2009). This would imply that changes in 
tuition at a moderately selective four-year pub-
lic university in a student’s home state alters 
the likelihood a student will attend commu-
nity college in a way that is proportionate to 
changes in the likelihood a student attends an 
out-of-state private liberal arts college or re-
search university. Clearly, this assumption is 
questionable.

To deal with this, we extend the empirical 
framework to recognize that any student faced 
with the decision of choosing among colleges 
is confronted with cost schedules for different 
institutions that are a direct function of the 
state of residence. So, the relative costs of com-
parable students can look different, solely as a 
function of state of residence. We group col-
leges into more homogeneous types (such as 
selective in-state public four-year colleges or 
highly selective out-of-state private four-year 
colleges). This grouping strategy has both con-
ceptual and empirical advantages. Conceptu-
ally, grouping accommodates the ways in 
which students think about their college 
choices. Grouping has the empirical advantage 
that it allows us to relax the IIA assumption in 

an intuitively appealing way: The nested logit 
approach assumes that changes in costs or at-
tributes of a college within a group has one ef-
fect on the likelihood of attending other col-
leges in the same group, but another effect on 
the likelihood of attending colleges in a differ-
ent nest.

We incorporate additional information into 
the data set we use to estimate the nested logit 
model. We use Barron’s rankings data to group 
colleges by level, control, and selectivity. We 
also estimate the likelihood of acceptance (for 
each college group and student) as a function 
of math test scores and student-level demo-
graphics (that is, gender, race, ethnicity) using 
information from the ELS and NELS surveys 
on students’ first two college applications (and 
subsequent admission outcomes). We include 
the probability of admission (to each group of 
colleges) as a covariate in our multinomial 
model (along with enrollment-weighted tu-
ition and fee costs).

Results
To begin understanding these data and chang-
ing patterns of postsecondary enrollment, con-
sider the cross-tab of postsecondary enroll-
ment decisions for the high school class of 
1992 from the NELS:88 and the class of 2004 
from the ELS:2002, presented in table 2. In the 
top panel, we present mean enrollment deci-
sions for the full NELS and ELS samples of stu-
dents graduating high school in 1992 and 2004, 
respectively. In general, differences are small 
and expected between the groups. The propor-
tion of students enrolling in some form of 
postsecondary study increased from 74 percent 
to 80 percent between the two cohorts. This 
reflects the continued trend toward postsec-
ondary study generally.

In the middle and bottom panels of table 2, 
we present patterns of enrollment in states 
that saw, respectively, the slowest and fastest 
growth in tuition and fees charged at public 
four-year colleges and universities. Total en-
rollment increased the most in states with the 
largest tuition increases. This suggests that 
these states may have experienced population 
or economic growth that led to increased de-
mand for higher education, and hence price 
increases. It may also reflect differences in 
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quality between institutions within these 
states. Importantly, enrollment appears to 
have shifted toward public two-year and pri-
vate colleges in states adopting large tuition 
increases at public four-year colleges, suggest-
ing some substitution.

Table 3 presents select descriptive statistics 
on all students, and then separately for popu-
lations of students in fast and slow tuition-
growth states. Differences are minimal be-
tween the NELS and ELS samples. Students in 
the class of 2004 had more highly educated 
parents than those in the class of 1992, on av-
erage. For example, in the NELS:88 sample, 10 
percent of students had a mother who com-
pleted “some college,” whereas the corre-
sponding figure for the ELS:2002 sample is 34 
percent. This increase occurred alongside a de-
crease in the share of mothers who were high 
school dropouts between 1992 and 2004 and an 
increase in the percentage earning a college 

degree. The same trends appear when examin-
ing changes in average educational attainment 
of respondents’ fathers between the two survey 
periods. Such differences are expected.

Comparing the characteristics of students 
in fast tuition-growth states to those in states 
that experienced slower growth in tuition at 
public four-year institutions gives us a sense 
of how high school graduates and their fami-
lies have changed over time. Overall, differ-
ences in average characteristics are minimal. 
For both the classes of 1992 and 2004, slow 
tuition-growth states have slightly higher pro-
portions of minority students (African Ameri-
can, Asian, and Hispanic) than fast tuition-
growth states do. More students in states with 
slow tuition growth (across both high school 
classes) have mothers who have completed 
some college. Across periods, we see similar 
changes in these descriptive statistics for both 
slow and fast public tuition-growth states.

Table 2. Postsecondary Enrollment Among High School Graduates

Postsecondary Enrollment
Class of 1992  

(NELS:88)
Class of 2004 

(ELS:2002)

Full samples
Enrolled (yes/no) 0.736 0.804
Enrolled in public two-year college 0.243 0.274
Enrolled in public four-year college 0.269 0.326
Enrolled in private college 0.137 0.145

N=12,090 N=11,220
Students in slow tuition-growth states

Enrolled (yes/no) 0.758 0.804
Enrolled in public two-year college 0.255 0.253
Enrolled in public four-year college 0.291 0.350
Enrolled in private college 0.143 0.139

N=2,550 N=2,710
Students in fast tuition-growth states

Enrolled (yes/no) 0.715 0.811
Enrolled in public two-year college 0.198 0.254
Enrolled in public four-year college 0.284 0.318
Enrolled in private college 0.142 0.173

N=4,850 N=4,190

Source: Authors' calculations.
Notes: Slow tuition-growth = change in real tuition at public four-years < $1,563; fast tuition-
growth = change in real tuition at public four-years > $2,717; college enrollment is captured within 
two years of high school graduation.
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Multivariate Regression Results:  
Difference-in-Differences
To consider the impacts of large changes in the 
costs of attending a public four-year college or 
university, we turn to estimates from equation 
1 presented in table 4. Columns 1, 2, and 3 dis-
play results from linear probability models of 
any postsecondary enrollment among all high 
school graduates in our samples. The remain-
ing columns present models of college atten-
dance at in-state public institutions among 
those enrolling in college. Across columns 1, 

2, and 3, we progress from a model that uses 
cross-state variation without any indicators for 
large increases in public four-year tuition 
costs, to a model with state fixed effects, to our 
preferred specification that includes both state 
fixed effects and indicators to capture impacts 
on enrollment behavior of moderate and large 
tuition increases.

The differences between the results in col-
umns 1 through 3 make clear the importance 
of using within-state variation to understand 
the relationship between tuition and college 

Table 3. Select Descriptive Statistics on Students

All Students

Students in Slow 
Tuition-Growth 

States

Students in Fast 
Tuition-Growth 

States

Variable Mean
Standard 
Deviation Mean

Standard 
Deviation Mean

Standard 
Deviation

Class of 1992 (NELS:88) N=8,530 N=1,700 N=3,550
Female 0.50 0.50 0.52 0.50 0.50 0.50
Black 0.11 0.32 0.17 0.37 0.10 0.30
Hispanic 0.09 0.28 0.07 0.25 0.07 0.26
Asian 0.04 0.19 0.03 0.18 0.02 0.15
Other 0.01 0.10 0.01 0.09 0.01 0.07
Math score 49.44 14.10 49.60 13.92 50.17 13.92
Mother's education level

High school graduate 0.51 0.50 0.48 0.50 0.54 0.50
Some college 0.10 0.30 0.12 0.32 0.08 0.28
College graduate 0.15 0.36 0.16 0.36 0.15 0.36
Postgraduate 0.10 0.30 0.11 0.31 0.10 0.30

Class of 2004 (ELS:2002) N=11,220 N=2,700 N=4,190
Female 0.52 0.50 0.52 0.50 0.51 0.50
Black 0.13 0.33 0.19 0.39 0.11 0.31
Hispanic 0.14 0.35 0.12 0.33 0.12 0.33
Asian 0.05 0.21 0.04 0.19 0.03 0.18
Other 0.05 0.22 0.04 0.20 0.04 0.20
Math score 51.54 13.84 51.77 13.45 51.86 13.81
Mother's education level

High school graduate 0.27 0.44 0.25 0.43 0.30 0.46
Some college 0.34 0.48 0.36 0.48 0.34 0.47
College graduate 0.18 0.39 0.19 0.39 0.19 0.39
Postgraduate 0.09 0.29 0.10 0.31 0.09 0.28

Source: Authors' calculations.
Notes: All means are weighted means, using the survey-specific weights from the NELS (or ELS) as 
weights to account for each survey's design and sampling procedure. Descriptive statistics are pre-
sented for observations with non-missing values. In the regressions that follow, we use indicator vari-
ables to control for observations with missing covariate information.
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attendance: We see no relationship between 
tuition and enrollment in column 1, but a sig-
nificant positive relationship between tuition 
and enrollment growth within states (in col-
umn 2). This is consistent with the possibility 
that postsecondary enrollment demand was 
increasing in states where tuition was rising 
the most. Yet column 3 presents evidence that, 
after conditioning on a direct, linear effect, 
states with the most rapid increases in public 
tuition costs between 1992 and 2004 saw 
(small) decreases in the likelihood of college 
enrollment. The point estimate for students in 
states that experienced moderate increases in 
public four-year tuition is negative and weakly 
significant, whereas for students in states with 
the largest increases it is negative and insig-
nificant. Collectively, we interpret these results 
as suggesting that large increases in public, 
four-year tuition costs over this period slightly 
dampened the propensity of students (in those 
states) to pursue postsecondary education. Yet, 
relative to the overall increase in college-going 
likelihood between cohorts (that is, an in-
crease of about 16 percentage points), any such 
negative effects are quite small.

In the remaining columns in table 4, we 
present results on the relationship between 
large public tuition increases and student en-
rollment at in-state public institutions, condi-
tional on attending college. Among college-
going students, changes in the likelihood of 
attending an in-state public institution be-
tween 1992 and 2004 were different in states 
where tuition costs increased substantially and 
those with smaller cost increases. Specifically, 
we estimate a relative increase in the propen-
sity to attend in-state public colleges in states 
where tuition prices rose drastically compared 
to states with small real price changes (column 
6).7 Yet the results in columns 7 and 8 illustrate 
that this relative increase in attendance at in-
state public institutions was due to an in-
creased enrollment at public two-year col-
leges—along with a substitution away from in-
state public four-year colleges.

To make these patterns clearer, in figure 2 
we graph changes in enrollment probabilities 
implied by the estimated coefficients from ta-
ble 4. The three groups of bars depict changes 
in the probability of enrolling in any in-state 
public college or university (column 6), any in-
state public two-year college (column 7), and 
any in-state public four-year college or univer-
sity (column 8). Each bar represents the pre-
dicted change in enrollment probability due to 
an increase in public four-year tuition costs of 
a particular magnitude.8 The first panel (three 
bars) illustrates a moderate decline in the like-
lihood students enrolled in public postsecond-
ary institutions in states where public tuition 
grew most slowly. Enrollment in states where 
tuition growth was larger saw no such decline. 
This is consistent with the possibility that 
postsecondary enrollment demand was in-
creasing in states where tuition was rising the 
most.

The next two panels of figure 2 illustrate that 
in states where tuition increased the least, stu-
dents shifted away from enrollment in two-year 
colleges, and toward enrollment in four-year 
colleges. Conditional on attending college, the 
likelihood of attending a two-year public col-
lege fell by about 0.12 in these states, while the 
likelihood of attending a four-year public col-
lege or university increased by about 0.08. In 
states with larger tuition increases, we see no 
similar increase in the propensity to enroll in 
public four-year postsecondary education.

Together, these results suggest that states 
where public higher education costs increased 
substantially between 1992 and 2004 have 
strong and relatively inelastic demand for pub-
lic higher education. Nevertheless, these large 
increases in public four-year tuition costs ap-
preciably affected college choice, pushing stu-
dents away from four-year institutions and to-
ward two-year colleges.

Estimates by Institutional Selectivity
We next consider the relationship between 
large increases in tuition for public higher ed-

7. Because the preferred models all include state fixed effects, these estimates are net of time-invariant unob-
served differences between states.

8. We sum the product of the observed change in real tuition (at the group mean) and the coefficient on the 
continuous measure of tuition costs plus the coefficient on any relevant group indicator (moderate or large).
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ucation and enrollment at postsecondary insti-
tutions with different levels of selectivity. We 
use Barron’s data on the selectivity of colleges 
and universities to categorize all institutions 
attended by students in our sample.9 The Bar-
ron’s rankings range from less competitive to 
most competitive and are a function of the per-
centage of applicants admitted and the average 
academic preparation and aptitude of admit-
ted students. Those institutions that are not 
ranked are classified below the less competitive 
group as noncompetitive.10 We group the six 
Barron’s categories into three slightly broader 
categories: highly selective (includes most 
competitive and highly competitive schools), 
selective (includes very competitive and com-
petitive schools), and least selective (includes 
less competitive and noncompetitive schools).

In figure 3, we present results from a series 
of models in which we estimate the difference-
in-differences comparisons of changes in the 
likelihood of enrolling in various types of post-
secondary institutions for students in states 
where public four-year tuition grew rapidly be-
tween 1992 and 2004. Each bar captures the full 
effect of the mean change in public four-year 
tuition costs for high-growth states (combin-
ing the linear and nonlinear coefficients, as in 
figure 2). The estimates in figure 3 make it clear 
that students in states experiencing large in-
creases in public four-year tuition costs over 
this period are less likely to attend selective 
(and highly selective) in-state public four-year 
institutions, but more likely to attend selective 
private institutions (both in-state and out-of-
state). Further, the pattern illustrated here is 
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Source: Authors’ calculations.
Notes: Sample is limited to college enrollees. Each bar sums the product of the observed change in real 
tuition (at the group mean) and the coefficient on the continuous measure of tuition costs plus the coef-
ficient on any relevant group indicator (that is, moderate or large).

Figure 2. Changes in Public Higher Education Choices by Public Four-Year Tuition-Growth Group, 
1992–2004

9. We are grateful to Ozan Jaquette and Michael Bastedo for sharing these Barron’s data.

10. For example, institutions rated as most competitive generally admit less than 33 percent of applicants and 
have median ACT scores of 29 or higher. Less competitive institutions admit 85 percent (or more) of applicants 
and have median ACT scores of 21 or lower. Community colleges fall into this category.
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suggestive of vertical substitution downward 
to less and nonselective public institutions 
(such as community colleges).

Differences by Demographic  
Subgroups of Students
Although table 4 and figures 2 and 3 provide 
estimates of average enrollment effects in re-
sponse to large changes in tuition, we know 
that student subgroups vary in their price sen-
sitivity (Long 2004). In table 5, we estimate our 
preferred difference-in-differences specifica-
tion for three subgroups of particular interest 
to policymakers: low-SES families,11 parents 
did not attend college, and African American. 
For each subgroup, we estimate our preferred 
models for the decision about whether to at-
tend college, and then decisions about type of 
postsecondary institution, conditional on en-
rollment. The results in table 5 can be com-
pared directly with those in table 4.

For students from low-SES and first- 
generation college families we find patterns 
similar to those among all students, only more 
pronounced. That is, large increases in public 
higher education tuition have no effect on the 
likelihood of attending college for these 
groups, but have larger effects on decisions 
about where to enroll. These findings suggest 
that the substitution away from four-year pub-
lic universities toward two-year colleges, in 
states where public four-year tuition grew the 
most, is largely driven by impacts on the initial 
enrollment decisions of students from fami-
lies of low socioeconomic status and first-
generation college students.

Differences by Student Ability
We next consider whether the relationship be-
tween cost and enrollment in public higher 
education differs for students of varying aca-
demic achievement levels. We define ability us-

–.02 0 –.02 –.04
Change in Enrollment Probability

Public
Highly Selective

Least  Selective

Selective

Private

Public

Private

Public

Private

Out of state In state

Source: Authors’ calculations.
Notes: Sample is limited to college enrollees. Bars capture full enrollment effects (linear + non-linear) of 
large increases in public, four-year tuition costs. See text for definitions of selectivity categories.

Figure 3. Enrollment Changes After Large Public Four-Year Tuition Increases, 1992–2004

11. We categorize students from families of low socioeconomic status if the value of the family’s SES variable 
(measured in twelfth grade) is at or below the 25th percentile.
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Table 5.  Impacts of Tuition Increases on Enrollment by Demographic Subgroups of Students

Sample: College Enrollees

Attend  
College

Attend  
Public College  

in State

Attend  
Two-Year  

Public College  
in State

Attend  
Four-Year  

Public College  
in State

Independent Variables (1) (2) (3) (4)

Students from low-SES families
2004 0.125 0.350** 0.421** –0.070

(0.108) (0.145) (0.164) (0.110)
Moderate four-year public tuition 

change*2004
–0.048 0.074 0.161* –0.087
(0.054) (0.085) (0.088) (0.069)

Large four-year public tuition 
change*2004

0.012 0.024 0.325* –0.301**
(0.100) (0.146) (0.166) (0.122)

Outcome mean 0.613 0.708 0.425 0.283

N 5630 3450 3450 3450
R2 0.168 0.069 0.140 0.133

Independent Variables (5) (6) (7) (8)

Students whose parents did not 
attend college

2004 0.163 0.401*** 0.289** 0.111
(0.111) (0.124) (0.130) (0.124)

Moderate four-year public tuition 
change*2004

0.059 0.215*** 0.244*** –0.029
(0.044) (0.066) (0.074) (0.081)

Large four-year public tuition 
change*2004

0.133 0.341*** 0.446*** –0.105
(0.081) (0.118) (0.135) (0.133)

Outcome mean 0.663 0.710 0.407 0.303

N 7520 4990 4990 4990
R2 0.156 0.059 0.143 0.132

Independent Variables (9) (10) (11) (12)

African American students
2004 0.242 0.234 0.109 0.125

(0.205) (0.222) (0.274) (0.258)
Moderate four-year public tuition 

change*2004
0.029 –0.049 –0.011 –0.038

(0.067) (0.088) (0.082) (0.115)
Large four-year public tuition 

change*2004
0.265 –0.162 0.002 –0.164

(0.160) (0.220) (0.218) (0.288)
Outcome mean 0.742 0.616 0.294 0.323

N 2540 1880 1880 1880
R2 0.179 0.106 0.165 0.162

Source: Authors' calculations.
Notes: All models include state fixed effects, controls for linear changes in tuition costs at four-year 
publics, two-year publics, and four-year private nonprofits in students' home states, and controls for 
student race, ethnicity, twelfth grade math test scores, mother's and father's education levels, family in-
come and makeup, and average Pell Grant and institutional grant aid available to students from four-year 
publics, two-year publics, and four-year private nonprofits within their home states. Robust standard 
errors clustered at the state level appear in parentheses.
*p < .1; **p < .05; ***p < .01
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ing twelfth-grade math scores and examine 
distributions of students’ math scores by co-
hort (that is, NELS separately from ELS).12 We 
then group students into four different ability 
groups that we expect to respond differently to 
changes in costs at four-year public colleges in 
a state: elite students, in the top 10 percent; 
high-performing students, in the top 33 per-
cent but not the elite group; average-performing 
students, between 33 and 67 percent; and low-
performing students, in the bottom 33 percent.

In table 6, we provide descriptive statistics 
for background characteristics of students as 
well as ranges of SAT scores for the postsecond-
ary institutions students in each ability group 
report attending. Elite students are likely to 
score better on entrance exams and report at-
tending colleges with higher-performing peers. 
As a consequence, these students are likely to 
gain admission and have the means to attend 
a wider range of colleges. We expect students 
in this group to be less affected by tuition at 
public four-year institutions.

High-performing students are likely to be 
of the type to gain admission to the most selec-
tive public four-year colleges in their home 
states, but less likely than elite students to 
qualify for admission to top-tier universities 
nationally. Low-performing students, on the 
other hand, are unlikely to qualify for admis-
sion to selective public universities in their 
home states. Rather, these students are more 
likely to be admissible at less selective or open 
enrollment institutions, which are also rela-
tively inexpensive. Note that 97 percent of elite 
students enroll in college within two years of 
high school graduation, versus 83 percent of 
average performers and 54 percent of low per-
formers.

In table 6, for each student group we pres-
ent separate estimates of the impact of large 
tuition changes at public four-year colleges on 
the likelihood of attending college and (condi-
tional on attending college) of enrolling in any 
public in-state college, a public two-year in-
state college, and a public four-year in-state 
college. Several patterns emerge from table 6. 

Most strikingly, we see different effects of large 
public tuition increases on the college choices 
of high-performing and on average-performing 
students. High performers in states that expe-
rienced the largest increases in public four-
year tuition costs are substantially less like to 
attend an in-state public college, especially a 
four-year institution. Auxiliary regressions for 
which outcomes measure attendance at in-
state, out-of-state, public, and private institu-
tions of particular selectivity levels (based on 
Barron’s data) reveal that high performers ex-
posed to such public tuition increases instead 
opt for selective private institutions out of 
state.13 Average-performing students exposed 
to the largest public tuition increases were less 
likely to attend an in-state public four-year in-
stitution (relative to their average-performing 
counterparts in states with more modest tu-
ition increases); but, unlike their higher-
performing peers, average performers in these 
high tuition-growth states were substantially 
more likely to attend an in-state public two-
year college. Complementary regressions on 
attendance at institutions of varying types and 
selectivity levels confirm that this effect for av-
erage performers is driven by increased atten-
dance at lower-ranked in-state public institu-
tions.

At the extremes of the student ability distri-
bution, we see less evidence of such substitu-
tion in college choices. Among elite students, 
some evidence shows that those in states that 
adopted large increases in public tuition opted 
to instead enroll in out-of-state private four-
year institutions. Yet, among elite performers, 
college enrollment (along the extensive mar-
gin) grew fastest in states that adopted the larg-
est hikes in public four-year tuition costs be-
tween 1992 and 2004. This is not surprising 
because the demand for higher education 
among elite students likely is most inelastic. 
Among low-performing students, exposure to 
large increases in public four-year tuition costs 
resulted in an increased likelihood of attend-
ing an in-state college. Auxiliary regressions 
using Barron’s selectivity data reveal that, for 

12. We use the math score variable from the ELS created specifically to be used in conjunction with the math 
scores in NELS to examine cross-cohort changes in math performance (NELS-equated).

13. Results from all auxiliary regressions are available from the authors on request.
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low performers, this increased likelihood is 
driven by substitution away from moderately 
selective in-state four-year public institutions 
toward nonselective ones (such as community 
colleges).

The different impacts of large increases in 
public tuition costs across the ability or per-
formance distributions of high school gradu-
ates underscore the degree to which shifts in 
state-level tuition policies affect enrollment 
decisions of both well-prepared but modestly 
resourced students as well as more poorly pre-
pared high school graduates.

Nested Logit Results
Rather than modeling enrollment decisions in 
a series of binary choices, as in tables 4 through 
6, we turn next to our nested logit model, 
which treats the decision among colleges of 
various types as multinomial. We estimate the 
effects of tuition and fee price changes at pub-
lic four-year colleges on a student’s decision 
about whether to attend an in-state public col-
lege, or whether to attend a private college or 
a public college out-of-state and colleges of 

various selectivity levels. In figure 4, we illus-
trate the nesting structure into which we group 
colleges.

In table 7, we summarize the results from 
the nested logit analysis, presenting parameter 
estimates for the key policy variables, inter-
acted with cohort, to set up the same difference-
in-differences interpretation. The base against 
which all college choices are compared is en-
rollment in selective, public institutions in a 
student’s home state. To this base, the esti-
mates compare the likelihood of enrolling in 
various other types of colleges. The results in 
table 7 largely conform to the patterns we ob-
serve in our series of binary models: students 
in states adopting relatively large increases in 
public four-year tuition costs between 1992 and 
2004 are more likely to substitute “down” to 
less selective public colleges, and “out” to se-
lective private and public universities out of 
state (relative to their counterparts who expe-
rienced more modest tuition increases). Rela-
tive to the results from our binary models, the 
nested logit findings emphasize the substitu-
tion to out-of-state public and private universi-

Source: Authors’ compilation.
Notes: HS = highly selective; S = selective; and LS = less selective. All selectivity categorizations are 
based on Barron’s rankings data. See text for detailed discussion of these groupings.

Figure 4. Nested Model of College Choice

Attend College

In-State College

Public

HS S LS HS S LS

HS S LS

HS S LS

PublicPrivate Private

Out-of-State College
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ties that are selective or highly selective in re-
sponse to large increases in public tuition 
costs in a student’s home state.

Validit y and Robustness Checks
For both the nested logit and linear probability 
models, the identifying variation comes from 

within-state changes in the postsecondary en-
rollment decisions of students in states that 
saw rapid growth in public tuition costs be-
tween 1992 and 2004, over and above changes 
for observationally identical students in other 
states. This difference-in-differences strategy 
limits many potential threats to internal valid-

Table 7. Nested Logit Results of Impact of Public Tuition Increases on College Choice

Independent Variables
Private,  
In-State

Private,  
Out-of-State

Public,  
In-State

Public,  
Out-of-state

A. Less/nonselective institutions (1) (2) (3) (4)
2004 –1.187*** –0.788 –0.843*** –1.158***

(0.179) (0.484) (0.165) (0.213)
Moderate four-year public tuition 

change*2004
–0.025 0.037 0.082 0.224
(0.211) (0.658) (0.228) (0.446)

Large four-year public tuition 
change*2004

0.181 0.412 0.435 0.741**
(0.261) (0.713) (0.297) (0.336)

Outcome mean 0.27 0.02 0.33 0.02

B. Selective institutions (5) (6) (7) (8)
2004 –0.379 –0.641***

BASE

–0.476***
(0.280) (0.165) (0.173)

Moderate four-year public tuition 
change*2004

–0.028 0.257 0.576**
(0.368) (0.318) (0.286)

Large four-year public tuition 
change*2004

0.525 1.077*** 0.757**
(0.359) (0.370) (0.385)

Outcome mean 0.05 0.03 0.16 0.03

C. Highly selective institutions (9) (10) (11) (12)
2004 0.724 0.434 –0.202 0.216

(1.062) (0.698) (0.677) (1.190)
Moderate four-year public tuition 

change*2004
1.431*** 0.760* 0.464 4.371***

(0.531) (0.439) (0.806) (1.190)
Large four-year public tuition 

change*2004
2.504*** 1.270** –0.305 20.454***

(0.824) (0.502) (0.691) (2.011)
Outcome mean 0.01 0.03 0.05 0.01

Source: Authors' calculations.
Notes: N = 119,610; figure 4 depicts the selectivity based nests of postsecondary institutions used in the 
nested logit model. See text for details about grouping institutions into selectivity categories. The nested 
logit model includes two alternative-specific covariates: enrollment-weighted, real tuition and fees, and 
the probability of admission. We model the probability of admission to each selectivity nest of institu-
tions using supplemental data from the NLES:88 and ELS:2002 surveys that capture students' postsec-
ondary application and acceptance outcomes. In auxiliary regressions, we model acceptance as a func-
tion of students' math test scores, demographic characteristics, survey (NELS or ELS), and state fixed 
effects. We then predict admission probabilities for all students for all nests and use this linear predic-
tion as an alternative-specific covariate in the nested logit model. In addition, within the nested logit 
college-type equations that model attendance, we include the same set of student-level covariates as in 
all earlier tables. Robust standard errors clustered at the state level appear in parentheses.
*p < .1; **p < .05; ***p < .01
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ity, but threats remain. Perhaps most impor-
tant is the possibility that states with the most 
rapid increases in tuition saw unusual changes 
in the quality of higher education. If so, then 
sorting out whether the changes we observe 
are a price response rather than a behavioral 
change due to the attributes of a state’s col-
leges is more difficult.

As a first way to assess the importance of 
this threat, we exploit the fact that some states 
have tuition reciprocity agreements that per-
mit students in other states to pay their home 
state’s tuition. If students who see larger price 
changes because of reciprocity agreements ex-
hibit the largest enrollment declines, this pro-
vides some assurance that price is the princi-
pal motivation for the decline. As a second way 
to rule out the possibility that enrollment 
shifts were due to simultaneous changes in in-
stitutional quality, we examine changes in 
other indicators of the quality of public col-
leges and universities in states with large or 
small increases in tuition costs.

Tuition Reciprocity Agreements and  
Student Price Response
The state of Minnesota has reciprocity agree-
ments with three surrounding states: Wiscon-
sin, North Dakota, and South Dakota.14 Al-
though most reciprocity agreements have 
substantial conditions or limitations, those be-
tween Minnesota and these three states permit 
a student from the other state to attend its 
public postsecondary education institutions 
and pay the same tuition as at a comparable 
home-state institution (DesJardins 1999; Ray-
burn 2011).15 Unlike almost all other reciprocity 
agreements, Minnesota’s arrangements are 
not limited to students in particular majors. 
These states are also interesting because they 
saw quite different rates of tuition growth over 
the period in which we observe students in 
both states in our analytic sample: Minnesota’s 

public four-year tuition grew the fastest, plac-
ing it in our top category with Wisconsin. Yet 
students in South Dakota and North Dakota 
saw more modest increases in public four-year 
tuition costs that placed those states in our 
middle group (average increase of between 
$1,600 and $2,700). Therefore, if price changes 
affect enrollment decisions, we would expect 
a relative decrease in the number of students 
from Minnesota enrolling in Minnesota’s best 
four-year colleges, since they bear the full cost 
of the larger tuition increase. Because North 
and South Dakota students did not see the tu-
ition costs of attending Minnesota’s colleges 
rise as much, we should see a smaller enroll-
ment response.

To examine the enrollment decisions of stu-
dents from Minnesota, South Dakota, and 
North Dakota in response to these price shifts, 
we estimate difference-in-differences models 
similar in intuition to those throughout the pa-
per, which take the following shape:

YMNisc = �α + ϴTisc + γAidisc + β1MNstudentisc
 + β2ELSisc  

+ β3(ELS * MNstudent)isc+ φXisc + εisc� (2)

where the outcome is a measure of attendance 
at a public college in Minnesota for student i, 
from state s, in cohort c. For this exercise, we 
limit the sample to students in our NELS-ELS 
sample whose home state is Minnesota, South 
Dakota, or North Dakota. We present results 
from these models in table 8.

As the coefficients on the Minnesota stu-
dent indicator illustrate, over this time, stu-
dents from Minnesota were about 32 percent-
age points more likely to attend a public 
four-year institution in Minnesota than their 
counterparts in North Dakota and South Da-
kota. Yet the relative change in the propensity 
of Minnesota students to attend Minnesota’s 
four-year colleges declined by about 19 per-
centage points over observationally identical 

14. These are state-specific agreements. For example, Wisconsin and South Dakota do not have a tuition reci-
procity agreement.

15. Reciprocity agreements are of two types: tangential and consortium. Tangential agreements involve two 
states and are agreed on bilaterally for a set period. Consortium agreements are entered into by several states 
and administered by a common board.
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students in the Dakotas. This relative decline 
in the likelihood of Minnesota students enroll-
ing in Minnesota’s four-year public colleges is 
consistent with predictions from consumer 
theory. It also suggests the declining propen-
sity of Minnesota students to attend public col-
leges in their home state was not driven by a 
decline in the quality of these schools, given 
that North and South Dakotans (the reference 
group) did not show a similar distaste for Min-
nesota’s colleges.

Trends in Higher Education Spending
As another way to test for unmeasured shifts 
in the quality of four-year public institutions, 
we examine trends in student services expen-
ditures and research expenditures at public 
four-year research institutions and at public 
four-year master’s universities. We use these 
measures to assess contemporaneous changes 
in the characteristics of colleges and universi-
ties in states with rapid public tuition growth.

In figure 5 we present time series of student 
services and research expenditures per full-
time equivalent student (FTE) from 1986 to 
2007 at public four-year institutions. Expendi-
tures on student services include costs associ-
ated with admissions, registrar activities, and 
activities whose primary purpose is to contrib-
ute to students’ emotional and physical well-
being and to their intellectual, cultural, and 
social development outside the context of the 
formal instructional program (for example, 
cultural events, student newspapers, intramu-
ral athletics, and student organizations). Each 
panel includes separate time series for states 
with the fastest and slowest growth in tuition.

In both panels of figure 5, we see sizeable 
increases in spending between 1992 and 2004 
(the solid vertical lines). Yet, in neither case 
does any evidence indicate that such expendi-
tures changed differentially across states that 
adopted large versus small increases in public 
tuition in ways that would explain our main 
results. For example, trends in student services 
expenditures (per FTE) in high tuition-growth 
states did not decline between 1992 and 2004 
while such expenditures rose in low tuition-
growth states. These trends do not suggest that 
changes in other attributes of public institu-
tions in high tuition-growth states dissuaded 
students from attending.

Changes in Cohort Size and Quality
To assess whether the enrollment shifts we see 
are potentially a result of relative changes in 
the quantity or quality of students entering 
postsecondary education in states where tu-
ition grew fastest, we conduct two tests. First, 
we examine trends in the stock of high school 
graduates across our groups of states (as a ba-
sic proxy for higher education demand).16 Sec-
ond, we consider whether treatment and con-
trol states saw different changes in average SAT 
scores (verbal and math) or eighth grade NAEP 
math scores during the years that closely 
match our NELS and ELS cohorts of high 
school graduates. We calculate standardized 
changes in these average scores by state and 

Table 8. Tuition Reciprocity and Student Enroll-
ment Decisions

Attend  
MN Public 

College

Attend MN 
Four-Year 

Public College

Independent 
Variables (1) (2)

MN student 0.183 0.317**
(0.167) (0.154)

2004 0.653*** 0.402***
(0.087) (0.077)

MN student*2004 –0.159 –0.192**
(0.102) (0.089)

N 450 450
R2 0.237 0.149

Source: Authors' calculations.
Notes: Models include all student-level covariates 
reported in tables 3 through 6. Robust standard 
errors appear in parentheses.
*p < .1; **p < .05; ***p < .01

16. Data on counts of high school graduates by state come from the Common Core of Data (CCD): http://nces.
ed.gov/ccd/tables/ESSIN_Task5_f2.asp (accessed February 23, 2016).

http://nces.ed.gov/ccd/tables/ESSIN_Task5_f2.asp
http://nces.ed.gov/ccd/tables/ESSIN_Task5_f2.asp
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by level of public tuition growth: changes in 
SAT scores are between 1994 and 2004; and 
changes in eighth grade NAEP math scores are 
between 1990 and 2000. Recall that on-time 
graduation for the NELS cohort was 1992, and 
for the ELS cohort was 2004.

In figure 6, we present trends in the number 
of high school graduates across groups of 
states with different levels of public tuition 
growth. These trends show no evidence that 
states adopting large increases in public four-
year tuition costs produced differentially rapid 
or slow growth in the number of public high 
school graduates, compared to states adopting 
more modest increases in public four-year tu-
ition costs over the same period. Insofar as 
stocks of public high school graduates are an 
adequate proxy for general higher education 
demand in a state, these trends suggest a sim-
ilar evolution of demand across both groups 
of states.

Because demand for higher education (and 
specifically different types of postsecondary in-

stitutions) is a function of both the quantity of 
potential entrants and the quality of those stu-
dents in a given year, we use figure 7 to explore 
differences in test score changes by levels of 
public tuition growth. It is clear that in states 
with the largest increases in public postsecond-
ary tuition, NAEP math scores grew signifi-
cantly faster than in states with more modest 
increases. Similarly, we see faster growth in SAT 
math scores, but not verbal, in states where tu-
ition increased the most. The relative increase 
in the quality of high school students in states 
with large tuition increases suggests that the 
relative decline in enrollment growth in the 
most selective public colleges and universities 
in these states was not due to declining student 
quality. If anything, these states saw increases 
in student quality as measured by NAEP and 
SAT scores. So, other things equal, one would 
expect relative growth in demand for the most 
research-intensive and selective postsecondary 
institutions in these states.

None of these tests is ironclad, but together 
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Figure 5. Expenditures at Public Four-Year Institutions by Public Four-Year Tuition-Growth Group
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they provide some assurance that the enroll-
ment shifts we observe following large tuition 
increases were not likely driven by changes in 
relative cohort size or quality of students enter-
ing higher education, shifts in the relative 
quality of different states’ public postsecond-
ary systems themselves, or other particular fea-
tures of a state.

Discussion and Conclusions
The rising costs of college continue to capture 
media attention and provoke wide-ranging 
public discussion (Abramson 2011). This has 
coincided with an integration of the higher ed-
ucation market, stratification of student and 
institutional quality within that market (Hoxby 
2009), and a growing gap between college en-
rollment and completion rates. In this paper, 
we attempt to integrate these themes by study-
ing a likely mechanism for at least some of 
these trends: rising tuition costs of public col-
leges and universities on student decisions 
about whether and where to enroll in college. 
We do so by comparing the early college expe-
riences of observationally identical high school 
graduates before and after a period during 
which the financial landscape of most states 
changed substantially, and tuition at four-year 
public institutions soared. Because public in-
stitutions enroll more than 80 percent of un-
dergraduate students in the United States (Sny-
der and Dillow 2011, table 2), we also exploit 
the fact that the state in which a student grad-
uates high school shapes both the college 
prices she encounters and her choice sets of 
potential institutions.

Our paper differs from much previous work 
in that our unit of analysis is not the institu-
tion, but the prospective student. We examine 
the college-going behavior of individual high 
school graduates as the costs of public higher 
education increase. We find that the likelihood 
of attending an in-state public four-year col-
lege or university declined between 1992 and 
2004 for high school graduates in states where 
tuition costs increased substantially during the 
period, compared with students in states 
where tuition changed more modestly. At the 
same time, students in states with particularly 
large increases in public four-year tuition costs 

were substantially more likely to enroll in less 
selective public four-year and two-year public 
institutions in state. These patterns are larger 
for students from families of low socioeco-
nomic status and nonelite students more gen-
erally (those not in the top 10 percent on NELS/
ELS math and reading tests).

As state boards and public institutional 
leaders look to tuition-setting policy as a way 
to offset declining state appropriations, they 
need to be aware of the enrollment effects of 
tuition policies. Although large public college 
tuition increases do not appear to significantly 
limit college enrollment overall, they do have 
an effect on where students enroll. Students in 
states that implement large increases in public 
tuition shift enrollment away from public four-
year colleges, both toward other alternatives 
within their state, and to colleges out of state. 
Given the large and robust literature on the 
impact of college quality on college comple-
tion rates and on employment outcomes (Beh-
rman, Rosenzweig, and Taubman 1996; Black 
and Smith 2004; Brewer, Eide, and Ehrenberg 
1999; Bowen, Chingos, and McPherson 2009; 
Dale and Krueger 2002, 2011; Hoekstra 2009), 
these shifts in enrollment choices among 
college-goers have the potential to limit the 
stock of college-educated workers in the fu-
ture, as well as labor market outcomes for in-
dividual students.

Our results provide some evidence bearing 
on the first part of this concern: We find that 
large increases in the in-state tuition costs of 
attending a four-year public college or univer-
sity have weakened the propensity of high 
school graduates to enroll in such institutions, 
opting for less prestigious in-state public col-
leges, out-of-state public institutions, or pri-
vate colleges. In future work, we plan to ex-
plore the implications of these findings on col-
lege completion and early labor market 
outcomes. Nonetheless, the current results 
make clear that state policies affecting the cost 
of public higher education help shape where 
students decide to pursue postsecondary edu-
cation. Any efforts by policymakers to improve 
rates of degree completion need to recognize 
the potential role of composition in shaping 
aggregate rates of completion.
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Appendix: Data and Sample 
Restrictions

ELS:2002
We extract variables from both the student- 
and institution-level files. From the student-
level file, we identify the cross-sectional, na-
tionally representative group of students in 
twelfth grade in 2004 (that is, from the first 
follow-up). Within this group, we further re-
strict to high school graduates.

Using information in the student-level file 
on the first postsecondary institution attended 
by college-going high school graduates, we 
match additional information (by student and 
order of postsecondary institution attendance) 
from the student-institution-level file.

***** SAMPLE RESTRICTIONS;
** Restriction #1: Keep if 2004 
12th-­grade cohort member (identified 
either in F1 or F2);
keep if G12COHRT > 0 ;
** Restriction #2: Keep only HS 
graduates (i.e., regular grads, not 
GED completers);
keep if F2F1HSST == 1 | F2F1HSST == 
2   /* Regular high school diploma 
by (or before) summer 2004 */;
/* Text from NCES Codebook: “For 
example, G12COHRT=1 used with F1QWT 
generates estimates for a nationally 
representative, cross-sectional 
population of the 2004 spring-term 
senior class. G12CHORT>0 used with 
F2F1WT generates estimates for a 
nationally representative panel of 
the spring-term senior class, 
including F1 nonrespondents.” */;

NELS:88
We extract variables from both the student- and 
institution-level files. From the student-level 
file, we identify the cross-sectional, nationally 
representative group of students in twelfth 
grade in 1992. Within this group, we further re-
strict to high school graduates.

*** sample restrictions;
*** Restriction 1: Keep if 1992 12-
grad cohort member;

*** Restriction 2: Keep only those 
earning HS diploma, NOT a GED;
keep if hsstat == 1;
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Income and Access to Higher 
Education: Are High Quality 
Universities Becoming More 
or Less Elite? A Longitudinal 
Case Study of Admissions at 
UW-Madison
Sar a E.  Dahill-Brow n, John F.  W it te,  a nd Barbar a Wolfe

Has access to selective postsecondary schools expanded or contracted? Evaluating this question has proven 
a difficult task because data are limited, particularly with regard to family income. We complement previous 
work and provide a replicable model of institutional analysis. This paper presents a detailed, quantitative 
assessment of admissions at the University of Wisconsin-Madison, an elite flagship public university—the 
type that is supposed to offer excellent opportunities to students from all backgrounds. We use an innovative 
measure of family income to compare applicant, admissions, and enrollment trends for low-income and 
minority students from 1972 to 2007. The unique aspects of this study include the more reliable measure of 
income and the ability to look at the full process from applications, admissions, and matriculations (de-
mand and supply), not generally available in national datasets.

Keywords: higher education, admission, college access, income, college application

Evidence suggests that access to higher educa-
tion in the United States has beome more strat-
ified in recent decades, with a growing concen-
tration of wealthy students attending the most 
selective of colleges and access to the best in-
stitutions of higher learning increasingly con-
strained for low-income college hopefuls (Bai-
ley and Dynarski 2011; Bowen, Kurzweil, and 
Tobin 2005; Carnevale and Rose 2004; Khada-
roo 2008). Several hypotheses have been ad-
vanced to explain this broad phenomenon: 
that low-income students are underprepared 
academically (Haycock, Lynch, and Engle 
2010); that low-income students are systemati-
cally “undermatching”—not applying to selec-
tive institutions for which they are qualified 

(Hoxby and Avery 2013); and that low-income 
students have made substantial gains in their 
academic preparation but that these gains pale 
in comparison with those made by high-
income students, contributing to a disadvan-
tage in the admissions processes at selective 
institutions (Bastedo and Jaquette 2011). Insti-
tutions of higher learning vary, however, even 
selective institutions, in the extent to which 
low-income students are represented in the 
student body (Leonhardt 2015). We believe that 
universities, systems, and researchers can ben-
efit from investigating whether low-income 
students are missing from their applicant 
pools, likely to be excluded as a result of admis-
sions policies, or failing to matriculate, and 
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how access and representation at these differ-
ent points of the college-going process has 
evolved over time. These questions of over-
time change in the college-going process may 
be especially important to investigate at more 
selective four-year institutions because these 
institutions may also offer low-SES and under-
represented minority students the highest 
rates of return and the best prospects for eco-
nomic mobility (Dale and Krueger 2002; Hoxby 
1998, 2009; Zhang 2005).

However, these questions have historically 
been challenging to answer at micro levels, 
where they might provide actionable intelli-
gence. Colleges and universities typically lack 
accurate data on the family income of appli-
cants and either maintain income data only for 
the subset of their enrolled students who apply 
for financial aid or by surveying their students 
upon entry. Data from the Integrated Postsec-
ondary Education System (IPEDS), which gath-
ers records across institutions of higher learn-
ing, are similarly limited. The longitudinal 
surveys supported by the National Center for 
Education Statistics (NCES) include detailed 
family income data for the sample of youth in 
their surveys, and can therefore be used to ad-
dress aggregate questions about access and at-
tainment; these surveys, though, are adminis-
tered to cohorts periodically and so will miss 
dynamics of over-time change and will not pro-
vide large enough samples for institution-
specific analyses.

In this paper, we present a technique for us-
ing census data to generate an unbiased esti-
mate of family income for all applicants. We 
demonstrate the utility of this measure by pre-
senting a detailed trend analysis from 1972 to 
2007 of the applicant pool and admissions pro-
cess at the University of Wisconsin-Madison 
(UW-Madison.)

As one of the largest and most prominent 
elite public universities in the United States, 
a profile of access at UW-Madison may be of 
interest to higher education scholars and 
practitioners and residents of Wisconsin, but 
serves primarily to illustrate the utility of our 
measurement and its potential to support 
similar analyses at other colleges and univer-
sities. Using this measure, we are able to con-
clude that the proportional representation of 

those from the lowest income quintile among 
applicants changed little between 1972 and 
2007 and that those from the second-lowest 
income quintile declined. Over the same pe-
riod, the increase in representation of those 
from the top two income quintiles among ap-
plicants is notable, fueled in large part by ap-
plicants from outside Wisconsin. In the ad-
mission process, we find evidence of increasing 
consideration granted to economically disad-
vantaged applicants, though rather than ex-
pand the representation among admitted stu-
dents, these considerations serve to counter 
the increasing weight of high school grades 
and standardized test scores, generating an 
admitted pool that closely reflects the appli-
cants in terms of income distribution. Using 
yield rates to estimate the income distribution 
among enrollees between 1988 and 2007 sug-
gests that some of the increase in applications 
from wealthy students is likely offset during 
matriculation.

Str atified Access to 
Postsecondary Education
In broad terms, studies demonstrate that col-
lege enrollment rates have risen for applicants 
from all backgrounds. A steadily increasing 
proportion of high school graduates have at-
tended college since the end of World War II; 
approximately 68 percent of recent high school 
graduates enrolled in some form of higher ed-
ucation by the fall after graduation, up from 
50 percent of recent high school graduates in 
1975 (BLS 2015). On average, students are also 
graduating from high school at higher rates 
and are better prepared for college than in the 
past (Fry 2014; Bastedo and Jaquette 2011). 
Many selective colleges and universities have 
explicitly sought to increase enrollments 
among low-income and underrepresented mi-
nority students through affirmative action, tar-
geted recruitment, state-sponsored merit aid, 
scholarships, and free-tuition programs (Alon 
and Tienda 2007, 487–88; Astin and Osegura 
2004). At the same time, diversity training for 
faculty and tutoring services for students, 
among other institutional programs, have 
been implemented to support low-income, 
first-generation, and minority students on 
campus.
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Persistent Challenges for  
Low-Income Students
Yet, even though total enrollment rates have 
risen both for children from low- and high-
income families, large achievement and enroll-
ment gaps persist between low-income stu-
dents and their more advantaged peers as well 
as between African American, Hispanic, and 
white students (Terenzini, Cabrera, and Bernal 
2001; Timpane and Hauptman 2004, Reardon 
and Galindo 2009; Snyder and Dillow 2012). Ap-
proximately 50 percent of high school gradu-
ates from the bottom income quintile enroll in 
two- or four-year postsecondary institutions in 
the year following their graduation—up from 
35 percent in 1975—compared with upward of 
80 percent for high school graduates from the 
top income quintile—up from 64 percent in 
1975 (Khadaroo 2008; Snyder and Dillow 2012). 
This suggests a persistent overall enrollment 
gap of around 30 percentage points.

Postsecondary enrollment gains for chil-
dren from low-income families also seem to 
have occurred primarily at two-year institu-
tions, where these students are least likely to 
be successful (Engle and Tinto 2008; Pallais 
and Turner 2006). Therefore, although college-
going has increased among all groups, recent 
studies suggest the gaps in enrollment at high 
quality four-year schools between the highest 
and lowest income groups may actually have 
also increased (Bailey and Dynarski 2011; Ell-
wood and Kane 2005; Kane 2003).

In what is, perhaps, the most comprehen-
sive study to date, Alexander Astin and Leticia 
Oseguera (2004) study access to the top 10 per-
cent of institutions of higher learning from 
1985 to 2000, which is determined by the mean 
SAT score of the institutions’ entering fresh-
man classes in 1999. The authors use data from 
the Cooperative Institutional Research Pro-
gram’s (CIRP) entering Freshman Survey, an 
annual instrument administered for four de-
cades. At the beginning of each school year, 
about “400,000 freshmen from more than 700 
institutions complete a comprehensive ques-
tionnaire that asks about basic demographic 
and biographical information, values, self-

concept, attitudes, and educational plans” 
(2004, 324). The authors find that over this in-
terval, the income level of entering freshman 
in these top-tier colleges has increased but are 
unable to identify whether the change can be 
tied to applicants’ self-selection or to shifting 
admissions preferences.

Philippe Belley and Lance Lochner (2007) 
and Martha Bailey and Susan Dynarski (2011) 
use the National Longitudinal Study of Youth 
(NLSY) cohorts drawn in 1979 and 1997, and 
find that income effects on the probability of 
college attendance increased substantially be-
tween the two cohorts. Bailey and Dynarski 
also find that the probability of attending col-
lege increased across all quintiles but that the 
greatest increase was in the highest quintiles. 
Large increases in college attendance among 
females in the highest quartile accounted for 
much of the difference.1 Using the Mellon 
Foundation’s College and Beyond data, Wil-
liam Bowen, Martin Kurzweil, and Eugene To-
bin estimate that students in the bottom quar-
tile of family income make up only 11 percent 
of enrollments at elite colleges (2005, 98). Ana-
lyzing IPEDS data, Kati Haycock and Danette 
Gerald find that even as the proportion of col-
lege enrollees receiving Pell Grants increased 
between 1992 and 2003, the proportion of stu-
dents receiving Pell Grants at flagship public 
universities had fallen (2006, 7).

Looking Beyond Direct Effects of Income
Many reasons have been proffered to explain 
this stratification. First is that low-income stu-
dents are underprepared academically by a 
floundering public school system, though even 
those who note this emphasize that well-
prepared low-income students are nonetheless 
underrepresented among college freshman 
(Haycock, Lynch, and Engle 2010). Second, al-
though many high school students are apply-
ing to more universities as they face greater 
competition (Clinedinst, Hurley, and Hawkins 
2011; Pryor et al. 2007), Caroline Hoxby and 
Christopher Avery (2013) find that the vast ma-
jority of high-achieving low-income high 
school students do not apply to any selective, 

1. These two studies also address measures of persistence and completion of college by family income at base-
line or when the potential student was between fifteen and eighteen.
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four-year institutions and are thus “under-
matching.” Failing to adequately match eco-
nomically disadvantaged students with 
appropriately rigorous postsecondary schools 
has broad societal and economic consequences 
(Roderick, Coca, and Nagaoka 2011).

Third, as the number of capable applicants 
has skyrocketed, institutional capacity at elite 
colleges and universities has not grown apace, 
and competition for limited seats has grown 
fiercer (Karabel 2005; Lemann 1999; see also 
Alon and Tienda 2007, 489). Students from low-
income families often find themselves with 
fewer opportunities to practice for entrance ex-
ams, and are less prepared to write essays and 
solicit recommendations. Many argue that in-
creased reliance on standardized tests for ad-
missions decisions is “incompatible with the 
goal of increasing the representation of people 
of color or poor people” (Zwick 2007, 422; 
Rooney 1998).2 Measures of academic merit are 
likely to reflect investments by the family in-
cluding special SAT (originally Scholastic 
Achievement Test) and ACT (originally Ameri-
can College Testing) prep courses, the ability 
to choose better schools that offer more AP 
(Advanced Placement) courses, hire tutors, a 
richer home environment in terms of reading 
materials, and attendance at special summer 
programs. And though these measures predict 
potential college success (Bridgeman, Pollack, 
and Burton 2004; Burton and Ramist 2001; see 
also Zwick 2007, 421), they may also mask true 
potential (Bowen, Bok, and Shulman 1998). Mi-
chael Bastedo and Ozan Jaquette (2011) find 
that even though low-income students have in-
creased their academic preparedness for col-
lege on average, high-income students have 
managed to make larger academic gains, pre-
serving their advantage.

Institutional Analyses and Difficulties in 
Measuring Applicant Family Income
In addition to the multiple explanations of-
fered for the increased stratification of post-
secondary education, it is also important to 
acknowledge the wide variation across institu-

tions of higher learning, even among selective 
institutions, in the extent to which low-income 
students are represented in the student body; 
more than 30 percent of enrolled students re-
ceive Pell Grants at three campuses in the Uni-
versity of California system (Leonhardt 2015). 
Because different levels of and explanations for 
the underrepresentation of low-income stu-
dents would suggest different action steps for 
colleges and universities, we believe that uni-
versities, systems, and researchers would ben-
efit from conducting close case studies of ac-
cess at their own institutions. They should 
investigate whether low-income students are 
missing from their applicant pools, likely to be 
excluded as a result of admissions policies, or 
failing to matriculate once admitted, and how 
access and representation at these different 
points of the college-going process has evolved 
over time. However, studies of income effects 
on access to elite postsecondary institutions 
are characterized by a number of notable data 
limitations.

First, the longitudinal surveys supported by 
NCES (such as NLSY and National Education 
Longitudinal Survey, or NELS) cannot be easily 
adapted for institutional analyses. They in-
clude detailed, validated, family income data 
for the nationally representative samples of 
youth included their surveys, and can be used 
to address aggregate questions about access 
from application to attainment, but would not 
include large enough samples attending spe-
cific institutions. Further, because the surveys 
are administered irregularly, they do not allow 
for close tracking of over-time changes and 
should not be substituted for detailed trend 
data (Kane 2003, 89; Alon and Tienda 2007, 
488).

Second, colleges and universities typically 
lack accurate data on the family income of ap-
plicants and either maintain only income data 
for the subset of their enrolled students who 
apply for financial aid or that supplied by sur-
veying their students on entry. The Free Appli-
cation for Federal Student Aid requires exten-
sive data on family’s income and assets, but 

2. Philippe Belley and Lance Lochner (2007) include the AFQT score, a measure of IQ in their analysis, rather 
than score on the SAT or ACT.  They find those in higher quartiles of the AFQT are more likely to attend college 
by age twenty but that the pattern does not appear to steepen over time.
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these data are only available for those who re-
quest such aid. This limits the population that 
can be studied to enrolled students who re-
quest financial aid. In the 1999–2000 school 
year, for example, approximately one-third of 
students attending college full time failed to 
apply for financial aid, and approximately 
850,000 who failed to apply would likely have 
been Pell eligible (King 2004). In addition, 
these applications have only been used since 
1992, limiting the period that could be covered 
for historical analysis. Data from the IPEDS, 
which gathers records across institutions of 
higher learning, are similarly limited.

Surveys used to supplement these institu-
tional sources of data are also limited instru-
ments for measuring student economic status, 
income levels, and financial aid receipts. The 
most common sources for supplementing 
measures of family income are student re-
sponses to survey questions administered dur-
ing ACT and SAT examinations as well as dur-
ing the CIRP Freshmen survey. For a number 
of reasons, these responses can be woefully, 
sometimes systematically, inaccurate; most 
students simply do not have accurate informa-
tion on family income and wealth (Olivas 1986; 
Trusheim 1994; Smith and McCann 1998; Gon-
yea 2005). To enable in depth institutional 
analyses, a new approach is needed.

Our Study
We consider the issue of access to higher edu-
cation, particularly for low-income students, 
by presenting a detailed analysis of admissions 
at UW-Madison, a major public university and 
the kind of school that is supposed to offer ex-
cellent educational opportunities to students 
from all backgrounds—over more than three 
decades.

Our data, though limited to one institution, 
offer several contributions to the existing body 
of scholarship on access to high quality higher 
education. First, we take a unique approach to 
obtain an unbiased measure of family income 
for more than 90 percent of applicants in the 
sample. This measure allows us to investigate 
the correlation between income and merit and 
to compare the influence of low-income status 

with that of minority status on admission. Sec-
ond, the data are longitudinal and cover a sub-
stantial period during which higher education 
and the national economy experienced dra-
matic changes, and therefore facilitate not just 
measurement of change between two points in 
time, but the description of dynamics. Third, 
detailed data are available for applicants, as 
well as admitted students.

Measuring Applicant Income  
Through Matching
Obtaining a valid, reliable measure of appli-
cant family income is at the center of our anal-
ysis. We use U.S. Census data at the block level 
to estimate family income for all applicants to 
UW-Madison from 1972 through 2007 who are 
residents of the United States and report a 
valid address in their application file. These 
measures are based upon reported income 
data for approximately 1,200 individuals (600 
households) at the census block level. With our 
large sample of applicants, and this smallest 
of the census units, this method promises to 
estimate family income imperfectly but with 
less bias and greater reliability than student 
self-reports (Olivas 1986). When this measure 
of applicant income is included in regression 
models, coefficients theoretically reflect the 
combined effect of contextual (neighborhood) 
and individual-level income factors, but should 
serve as a more valid method for drawing in-
ferences about income than self-reports (on 
using aggregate data as a proxy, see Geroni-
mus, Bound, and Neidert 1996; Smith, Ben-
Shiomo, and Hart 1999). For each applicant 
with a home residence in the fifty states, we 
used the Applied Population Lab at UW-
Madison to match prospective students’ home 
addresses as reported on their initial applica-
tion to a census block.3 Blocks are the smallest 
geographic and population group available 
from the census. They are “bounded on all 
sides by visible features, such as streets, roads, 
streams, and railroad tracks, and by nonvisible 
boundaries, such as selected property lines 
and city, township, school district, and county 
limits and . . . roads. Generally, census blocks 
are small in area” (U.S. Census Bureau 2010). 

3. Addresses were provided to the population lab with a randomly generated ID to protect privacy.
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They are thus small geographic units within 
census tracts, which are designed to be homo-
geneous.4

Once a student had been matched to a par-
ticular census block, we merged into our orig-
inal applicant files, median family income for 
that block.5 We use the 1980, 1990, and 2000 
censuses. Applicants between 1972 and 1980 
are matched only to the 1980 data. Applicants 
between 1981 and 1989 are matched to their 
census block for both the 1980 and 1990 Census 
data. We match 1990 applicants only to the 
1990 Census. Applicants between 1991 and 
1999, are matched to both 1990 and 2000 data, 
and applicants from 2000 on are matched only 
to the 2000 data. We convert all incomes into 
2009 dollars and interpolate incomes for those 
with two block matches (applicants from 1981 
to 1989 and from 1991 to 1999). We are able to 
match more than 90 percent of all U.S. resident 
applicants by this procedure. That is, we ob-
tain an imputed measure of family income for 
more than 90 percent of all U.S. applicants to 
UW-Madison from 1972 to 2007 based on cen-
sus block data.6 The lowest percentage of 
matches occurred in the first year, 1972 and 
again in 1987, for which we matched 87 percent 
of the applicants. Once applicants are matched 
to census block income, geographic informa-
tion is stripped from the dataset to protect the 
privacy of the applicants. We preserve an indi-
cator identifying residence status: out-of-state 
residents face the highest rates of tuition and 

until December of 2012 could make up no more 
than 25 percent of new freshmen at UW-
Madison. Minnesota residents are not counted 
as out-of-state residents and pay tuition that is 
only slightly higher than Wisconsin residents. 
For this reason, we analyze applicants as a to-
tal population but control for residency sta-
tus.7

Analysis
Descriptive indicators in this analysis relate to 
the size, geographic composition, absolute 
and relative income, racial and ethnic diversity, 
and level of academic preparation of the ap-
plicant pool over three decades. We believe this 
descriptive project is an important one. We 
cannot understand the dynamics that contrib-
ute to inclusion or exclusion, nor assess the 
impact of admissions policies on access for 
disadvantaged students without first identify-
ing the students who choose to apply in the 
first place. We estimate logistic regressions to 
identify the effects of these characteristics on 
admission.

Our research focuses on applicants to a sin-
gle institution of higher learning, but one that 
increasingly draws students from throughout 
the United States. Figure 1 illustrates the 
changing residency patterns of applicants 
from 1972 to 2007. Three trends are worth not-
ing. First, the proportion of applicants from 
Wisconsin has declined—from approximately 
70 percent in 1972 to just over 40 percent in 

4. Census tracts are themselves defined as “small, relatively permanent statistical subdivisions of a county or 
equivalent entity that are updated by local participants prior to each decennial census as part of the Census 
Bureau’s Participant Statistical Areas Program,” population sizes ranging from 1,200 to 8,000 (U.S. Census 
Bureau 2010).

5. Data on income in 1999 are derived from answers to long-form questionnaire items 31 and 32, which were 
asked of a sample of the population fifteen years old and older. Total income is the sum of the amounts reported 
separately for wage or salary income; net self-employment income; interest, dividends, or net rental or royalty 
income or income from estates and trusts; social security or railroad retirement income; Supplemental Security 
Income (SSI); public assistance or welfare payments; retirement, survivor, or disability pensions; and all other 
income. See: http://www.census.gov/prod/cen2000/phc-2-a.pdf (accessed February 17, 2015).

6. Yearly matching rates and all other results are available on request in a document containing supplementary 
tables that correspond with the analysis, figures, and discussion in this paper.

7. Even in the most recent years of our study, the students from states other than Wisconsin and Minnesota are 
distributed well across the country, with the notable exception of Illinois, who apply in large numbers each year 
and regularly make up 15 percent of the applicant pool. At their peak presence, applicants from relatively wealthy 
states like New York and California make up only 5.4 and 3.7 percent of the applicant pool respectively.

http://www.census.gov/prod/cen2000/phc-2-a.pdf
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2007. Second, as at other colleges and universi-
ties, the increase in the total number of appli-
cants for a roughly steady number of first-year 
spaces has been considerable, from just over 
nine thousand in 1972 to just over twenty thou-
sand in 2007. Third, the rising number of ap-
plicants results primarily from an increase in 
applications from out-of-state students. This 
third factor mirrors other findings (Hoxby 
2009) suggesting that privileged students now 
apply broadly to increase their odds of admis-
sion to at least one high quality institution.

Income Among Applicants
Applicant median family income (in 2009 U.S. 
dollars) appears to have increased in real terms 
over the thirty-six years of our study across all 
residency groups (figure 2). However, differ-
ences by residency are substantial and the gap 
between groups is widening. The estimated 
median income for applicants from Wisconsin 
increased by 20 percent between 1972 and 2007, 
from $67,560 to $81,097. In contrast, the me-
dian income of Minnesota applicants increased 
by 35 percent, from $80,112 to $108,335 and by 
51 percent for out-of-state residents, from 
$86,955 to $131,106. This reflects, in part, a 
slower rate of real income growth in Wisconsin 
than in Minnesota and the nation as a whole.

Absolute real income therefore should not 
be our only metric for assessing change. Trends 
in real income may differ from those revealed 
by relative income, the ratio of applicant me-

dian family income to the relevant popula-
tions’ median family income. We identify the 
comparisons by computing a median family 
income from census data for Wisconsin, Min-
nesota, and other U.S. states. For each of these 
three geographies, to identify the most accu-
rate comparison group, we compute the me-
dian income for families that include at least 
one child between the ages of fifteen and 
twenty-four, and in which the head of house-
hold is younger than sixty-five. Excluding 
childless homes, and homes in which heads of 
households are sixty-five or older produces 
higher estimates of the median family income 
than when these two groups are included. We 
were unable to condition on these factors 
when imputing income for applicants in cen-
sus blocks, suggesting that our estimate of 
family income for applicants may be slightly 
biased down, though residential sorting 
should make this small. We compare appli-
cants with this median family income based 
on their reported state of residence, and plot 
those ratios over time in figure 3. Combined, 
these constraints yield a comparison with the 
potential to underestimate relative income of 
the applicant pool, providing a conservative es-
timate of disparities between applicants and 
the universe of possible applicants.

The median income of applicants from Wis-
consin closely reflects the median family in-
come for the state; the relative ratio ranges 
from a minimum of 0.97 in 1981 to a high of 

Source: Authors’ compilation.

Figure 1. Total Applicants and Proportion by Residence, 1972–2007
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1.05 in 2007. The median income of applicants 
in Minnesota is slightly higher than for the 
state; the relative ratio ranges from a mini-
mum of 1.18 in 1972 to a maximum of 1.32 in 
2007. By this measure, Wisconsin and Minne-
sota applicants, relative to the population in 
their states, have remained at similar income 
levels over the period of study, using calculated 
median family income as the comparison. On 
the other hand, out-of-state applicants have a 
much higher relative median income. The me-

dian applicant from other states comes from 
families earning at least 1.35 times the median 
family income in the United States in 1972, and 
by 2007 the median relative income had risen 
to nearly twice the national median (a ratio of 
1.88). More and more out-of-state applicants 
seem to come from a higher income strata, 
though relative median income for both Min-
nesota and Wisconsin applicants were at max-
imum values in the last year of our data.

Several recent reports and studies have doc-
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Figure 2. Real Median Family Income of Applicants, 1972–2007 (2009 dollars)
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Figure 3. Family Income of Applicants to State Median Income, 1972–2007 (2009 dollars)
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umented an increase in residential segregation 
by income (Bischoff and Reardon 2014; Fry and 
Taylor 2012). Because this increased sorting 
suggests that our measure of applicant income 
is likely to be more precise in the later years of 
our study, but noisier early on, we also investi-
gate the distribution of applicant family in-
come by treating the data as a categorical in-
dicator. Although this produces an estimate 
that is less precise and may not perfectly cor-
rect for segregation, it should be a more con-
sistent operationalization over time. In figure 
4, we present the proportion of UW-Madison 
applicants by income quintiles. As with relative 
income, quintile determinations are made by 
comparing the student’s estimated family in-
come with the family income distribution for 
households that include at least one child be-
tween fifteen and twenty-four and in which the 
head of household is sixty-five or younger. 
Again, this has the potential effect of under-
stating the representation of applicants from 
high-income groups and overstating the repre-
sentation of low-income applicants.

This measure suggests that only a tiny pro-
portion of applicants have ever come from the 
bottom income quintile; averaging 2.9 percent 
across years, peaking at 4.9 percent during 1973 
and reaching a low point of 1.8 in 1988. In the 
1970s and 1980s, applicants appear to have 

come primarily from middle-income families, 
and their representation has declined dramat-
ically. Applicants from the second-lowest in-
come quintile constituted 20 percent or more 
of the applicant pool until 1982, and by the last 
year of the study only 11.5 percent. Applicants 
from the middle quintile similarly declined 
from 30 percent or more through 1983 to 22.4 
percent by 2007, still a representation greater 
than the percentage of the population. Con-
versely, applicants from the top two income 
quintiles increased from 42.6 to 64.1 percent, 
the majority of that increase occurring at the 
very top of the income distribution. In every 
year from 1983 onward, the majority of appli-
cants to this public university come from fam-
ilies in the top two quintiles of the income dis-
tribution. Both the stagnant representation of 
the lowest-income applicants and the declin-
ing representation of middle-income appli-
cants are striking.

Figure 4 must be interpreted with an eye 
toward figure 1. Both the Minnesota and out-
of-state applicant pools are weighted much 
more heavily toward the top two income quin-
tiles than that for Wisconsin residents. The 
distribution of in-state applicants is different 
than the distribution for these groups, and 
Wisconsin resident applicants must be the ma-
jority of the incoming freshman classes. None-

Source: Authors’ compilation.

Figure 4. All Applicants by Family Income Quintile, 1972–2007

Pe
rc

en
t o

f A
pp

lic
an

ts

80

100

60

40

20

0
1972 1976 1980 1984 1988 1992 1996 2000 2004

Pe
rc

en
t o

f A
pp

lic
an

ts

60

40

20

0

80

100

5th4th3rd2nd1st



7 8	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s

theless, the in-state distribution of applicant 
income yields a more muted, but similar story 
to the one figure 4 suggests. Representation of 
the top two income quintiles has increased 
among in-state applicants from 31.3 to 39.5 per-
cent. The middle income quintile is consis-
tently overrepresented, upward of 35 percent 
of Wisconsin applicants coming from this 
group in all but a few years, though this groups’ 
presence is no longer the 40 percent it was the 
early years of the series.

The bottom two quintiles are substantially 
underrepresented even for the in-state group. 
In 1972, 4.274 percent of applicants from Wis-
consin came from the lowest income quintile. 
In 2007, after rising briefly in the early 2000s, 
this proportion was essentially unchanged: 4.0 
percent of Wisconsin applicants—just 335 ap-
plicants—were from the lowest income quin-
tile. Applicants from the second-lowest in-
come quintile declined steadily from 25.9 
percent in 1972 to 20.7 percent in 2007. By 
2007, students from the poorest 40 percent of 
families in the state had declined to less than 
25 percent.

Racial and Ethnic Diversity and Income
To the extent that membership in a historically 
underrepresented minority group correlates 
with lower levels of family income, the racial 
composition of UW-Madison applicants over 
time is relevant to our question of how access 
has evolved; we describe the diversity of the 
applicant pool below. Figure 5 shows a consid-

erable increase in the diversity of applicants to 
the university over the thirty-six years of this 
study. However, that increase is almost entirely 
due to a sharp rise in the proportion of appli-
cants who identify as Asian. The proportion of 
Hispanics in the applicant pool increases some 
from 0.5 to 3.0 percent. For Native Americans, 
representation remains very small, shifting 
from 0.2 percent to 0.5 percent. The proportion 
of the African American applicants actually de-
clines. In 1972, 356 African Americans sought 
admission, 3.9 percent of the pool. In 2007, de-
spite the applicant pool having more than dou-
bled, the number was 508, just 2.5 percent of 
the total. Unlike median family income, mi-
norities are not better represented among ap-
plicants.

Comparing the applicants coming from 
families in Wisconsin with demographics for 
the state’s college-age population (fifteen to 
twenty-five), it is possible to more critically as-
sess the racial and ethnic composition of the 
applicant pool. We find a stark discrepancy that 
grows over time. In 1972, 2.3 percent of appli-
cants residing in Wisconsin identified as black, 
versus 3.4 percent of the fifteen to twenty-five 
population. By 2007, 7.8 percent of that popula-
tion identified as black, but only 3.1 percent of 
Wisconsin applicants did. The magnitude by 
which African Americans are underrepresented 
has grown, which is especially striking given 
rising high school graduation rates for African 
American students in Wisconsin during these 
years (Snyder and Dillow 2012).

Source: Authors’ compilation.

Figure 5. Proportion of Applicants by Race and Ethnicity, 1972–2007
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Overlap between membership in an under-
represented minority and low-income status is 
also less than it was in the 1970s. (We investi-
gated this overlap by pooling applicants in five-
year increments to compensate for small sam-
ple sizes). From 1972 through 1976, 39.1 percent 
of black applicants and 37.5 percent of His-
panic applicants were in the lowest quintile of 
the income distribution. From 2002 to 2007, 
only 22.2 percent of black applicants and 7.0 
percent of Hispanic applicants were. Racial 
and ethnic diversity appears to be an increas-
ingly poor proxy for economic disadvantage.

Academic Achievement and Income
Unsurprisingly, we also find that the applicant 
pool has become increasingly academically 
competitive. The average SAT score of appli-
cants rose from 1082 to 1274, though the pro-
portion of applicants taking the SAT declined 
from 43.4 to 33.1 percent. Perhaps more im-
pressively, the average ACT score of applicants 
has also steadily risen from 23.6 to 27.3 even as 
the percentage of applicants who report taking 
the ACT increased from 38.7 to 81.0. Average 
high school rank among applicants also 
climbed from 107.8 to 65.9, though the percent-
age of students reporting a high school rank 
declined from 95.7 to 64.1.

Using simple, bivariate regression predict-
ing ACT from estimated family income, we find 
a small, positive relationship in the applicant 
pool between scores on admissions tests and 
our estimate of family income. Higher scores 
are related to higher family incomes; the two 
are statistically significantly associated with 
one another in each year from 1972 through 
2007. However, the relationship between the 
two measures within the population of appli-
cants is quite small in the early years of the 
data; Pearson’s correlation coefficient only 
reaches 0.087 in 1972 and does not consistently 
exceed 0.100 until after 1997. The size of the 
correlation coefficient has strengthened, sug-
gesting a progressively tighter relationship be-
tween income and measures of academic 
merit. The correlation coefficient between ACT 
and income reaches 0.220 by 2007; this is un-
likely to be an artifact of increased rates of ACT 
test-taking given that the percentage of appli-
cants taking the ACT does not fluctuate sub-

stantially after 1990. The applicant pool to this 
public university is, without question, increas-
ingly elite in terms of academic merit. Like 
other high-quality institutions, UW-Madison 
now confronts a glut of highly qualified appli-
cants for whom it does not have adequate 
space, and those students with the highest in-
comes are increasingly likely to also be better 
qualified according to these measures of merit.

Modeling Admission During Increasing 
Selectivity: 1972 to 2007
We demonstrate that the applicant pool has 
doubled in size, primarily as a result of in-
creased demand from outside Wisconsin. Re-
gardless of residency, the proportion of the 
lowest-income students in the applicant pool 
has remained stagnant while that of middle-
income applicants has declined. The racial and 
ethnic diversity of the applicant pool has in-
creased, but not with regard to the most disad-
vantaged group, African Americans. Status as 
an underrepresented minority is increasingly 
unlikely to be associated with membership in 
the lowest income quintiles. The level of aca-
demic merit in the applicant pool has in-
creased, as merit seems to have become more 
closely linked with economic status. Ulti-
mately, admission officials must make deci-
sions based on the applications they receive, 
and they do not receive many from low-income 
students. But perhaps the pool of admitted 
students is more representative than the pool 
of applicants. Some previous work casts doubt 
on this hypothesis, showing that income and 
related factors like legacy preference may serve 
to further limit access for low-income and un-
derrepresented groups (Kahlenberg 2010).

The first important trend is a predictable 
but dramatic increase in selectivity. Admission 
to UW-Madison has become much more com-
petitive. Except for in 1975 and 1976, through 
the mid-1980s, nearly 90 percent of those who 
applied were admitted. However, since the 
mid-1980s, the proportion of applicants admit-
ted has declined steadily, 63.6 percent for the 
final year in our data. This is undoubtedly ex-
plained by the dramatic increase in applicants, 
which has far outstripped space available for 
first-year students.

To understand how income, achievement, 
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race, and other individual-level variables affect 
the admission process in this increasingly 
competitive environment, we estimate a series 
of logistic regressions, one for each year, in 
which acceptance is the dependent variable. 
That is, we model the following equation for 
each year and compare effects across applicant 
cohorts:

Ai = βYi + γLi + δPi + λXi + α + ε

where A is acceptance of individual i modeled 
as a function of that individual’s characteris-
tics. Y indicates a vector of dummy variables 
denoting family income quintile (the middle 
income quintile serves as the reference cate-
gory in models); L indicates a vector of dummy 
variables denoting the applicant’s geographic 
location (Wisconsin, Minnesota, or other); P 
represents a vector of measures describing an 
applicant’s performance as captured by ACT 
and SAT scores, and high school rank; X de-
scribes a vector of other characteristics includ-
ing age, gender, race-ethnicity; and α repre-
sents the constant. β, γ, δ and λ indicate the 
effects for each of these variables and are esti-
mated separately for each year. Pseudo R 
squareds suggest models explain roughly 30 
percent of the variance in acceptance in most 
years. For ease of interpretation and to facili-

tate cross-year comparisons, we present effects 
in terms of changes in probability of admis-
sion.

Income Effects
Is it more or less difficult now for low- and 
middle-income applicants to gain admission 
to UW-Madison? We find that the effect of ap-
plicant income on admission, after controlling 
for other individual-level factors, has changed 
considerably over time. Figure 6 illustrates the 
differences in the probability of acceptance by 
the income quintile for selected years. In the 
early period, holding all other variables con-
stant, applicants from the lower and middle 
income quintiles are less likely to be admitted, 
and those from the upper quintiles are more 
likely. These effects are statistically significant 
only in some years and are generally small, 
though moving from the poorest to the most 
elite income quintile is occasionally substan-
tial, from 83 percent to 93 percent probability 
of admission in 1977. In the middle years of 
our series, illustrated by 1987, the effect of ap-
plicant income quintile dissipates; member-
ship in the lowest and highest income quin-
tiles does not produce significantly different 
probabilities of admission relative to appli-
cants from the middle quintile. In later years, 
from the mid-1990s on, applicants in the low-

Source: Authors’ compilation.

Figure 6. Predicted Probability of Admission by Income Quintile, Selected Years
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est income quintile are statistically signifi-
cantly more likely to obtain admission relative 
to applicants from other income quintiles. 
This effect is large, consistent, and represents 
an increase in the probability of admission of 
between 10 and 15 percentage points, depend-
ing on the comparison quintile.

However, from 2004 to 2007, students in the 
highest income group were also statistically 
significantly more likely to obtain admission 
than those from the middle quintiles, though 
the effect was modest. These models suggest 
that applicants from both the lowest and high-
est income groups are somewhat more likely 
to be accepted, holding all other measures con-
stant. In considering how this might affect ac-
cess, we emphasize that applicants from the 
highest income quintile are far more numer-
ous than those from the lowest.

Figure 7 illustrates further the difference in 
the probabilities of admission for students 
from the first (lowest) to the fifth (highest) in-
come quintiles, again controlling for other ob-
served characteristics. This figure presents the 
ratio of admissions for the lowest and highest 
quintiles. It is apparent that in the earliest 
years, that difference favored those in the high-
est quintile of the U.S. population for admis-
sion. From 1984 to 1997, differences are not sig-
nificant between the lowest and highest 
income quintiles. However, since 1999, the ad-
vantages of the poorest students in gaining ac-

ceptance are considerable, compared with 
those from the richest households. Holding 
other factors constant, applicants from the 
bottom income quintile are significantly less 
likely than those from the top to earn admis-
sion in the early years of the data series and 
significantly more likely in the later years.

We find in this analysis that access for the 
lowest-income students does not appear to be 
explicitly limited at UW-Madison as a result of 
the admission process. In support of these re-
sults, the median family income for the re-
jected and admitted groups of students is 
roughly equivalent in most years and the dis-
tribution of incomes for admitted students 
(see figure 8) is nearly identical to that for ap-
plicants.

We also used our models to test whether 
traditionally underrepresented minority status 
is significant in the admissions process. As was 
true of low-income students, African American 
and Hispanic students do not apply in large 
numbers, but are statistically significantly 
more likely to be admitted when they do, in the 
later years of the study period. Holding all 
other factors constant, including income, the 
change in predicted probability of admission 
for applicants from these groups is significant 
and substantial from 1986 onward, as illus-
trated by figure 9. This effect manifests much 
earlier than the effect for the lowest-income 
applicants, and the magnitude is generally 

Source: Authors’ compilation.

Figure 7. Effect of Membership in the First Income Quintile Versus the Fifth, 1972–2007
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larger. The change in predicted probability of 
admission ranges between 0.15 and 0.30 in 
most years. As noted, the decreasing overlap 
between membership in a disadvantaged mi-
nority group and low-income status means 
that any admissions preference that improves 
access based on one category of demographic 
membership is no longer as likely to also im-
prove access based on the other.

Academic Merit Effects
With the exception of the last few years of our 
series, which saw a small but significant in-
crease, stratification of access by income or 
race-ethnicity does not appear to be increasing 
as a result of direct income effects on admis-
sions decisions. However, we cannot assert 
that the admissions process does not privilege 
wealthier applicants, given the well-docu

Figure 8. All Admitted Students by Family Income Quintile, 1972–2007
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Figure 9. Effect of Identification as African American, 1972–2007
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mented, positive relationship between family 
income and academic performance, the in-
crease in reliance on test scores by high-quality 
four-year colleges and universities, and the sig-
nificant effect of membership in the highest 
income quintile in the last years of our admis-
sion data. During the same period, when the 
negative effects of membership in the lowest 
income quintile disappeared and then re-
versed, the effect of achievement measures on 
the probability of acceptance increased. Our 
clearest evidence for that is presented in figure 
10, which contrasts the probability of admis-
sion for the first and last years in the study: 
1972 and 2007. The probabilities are broken 
down by income quintile (as in figure 7), but 
also by the student’s score on the ACT admis-
sions test. Neither income nor ACT score has 
a substantial effect on admission in 1972. Go-
ing from an ACT score of 20 to 30 improves the 
chances of admission by less than 10 percent-
age points.

However, by 2007, the admissions process 
changes considerably. The effect of applicant 
test score in our models is substantial and sta-
tistically significant, students across all in-
come groups having a greater chance of accep-
tance as test scores increase. The difference in 
the predicted probability of admission, hold-
ing all other variables at their model means, 

jumps from less than 15 to 87 percent, more 
than 70 percentage points for students scoring 
30 on the ACT over those scoring 20 (holding 
all other variables at model means). A compar-
ison of the effect of a 10 point increase in ACT 
score (from 20 to 30) is plotted in figure 11.

The increase in the weight of academic 
merit is dramatic, and the rise of standardized 
test scores as the primary factor determining 
acceptance roughly corresponds with the be-
ginning of significant effects for low-income 
and minority students. Given both this in-
creasing emphasis on college entrance exams 
and the steadily rising correlation between test 
scores and family income, considering low-
income and minority status during admission 
may have become necessary to prevent access 
from being further constrained. On the other 
hand, the relationship between income, test 
scores, and admission is not entirely clear. The 
applicant pool as whole is academically elite. 
This may result from low-achieving high 
school students opting out of the application 
process. If those who opt out are also dispro-
portionately members of the lowest income 
quintile, then we are unlikely to see a strong 
relationship between income and achievement 
within the applicant pool. Similarly, possible 
selection dynamics make it unclear whether 
the increasing correlation between income and 

1st 2nd 3rd 4th 5th

Pr
ed

ic
te

d 
Pr

ob
ab

ili
ty

Pr
ed

ic
te

d 
Pr

ob
ab

ili
ty

0.8

0.6

0.4

1.0

0.0

0.2

0.8

0.6

0.4

1.0

0.0

0.2

Median Family Income Quintile

1972: ACT 20
1972: ACT 25
1972: ACT 30

2007: ACT 20
2007: ACT 25
2007: ACT 30

Source: Authors’ compilation.

Figure 10. Predicted Probability of Admission, 1972 and 2007



8 4	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s

ACT signals an intensifying relationship be-
tween income and precollege achievement, or 
is simply a by-product of greater participation 
in ACT testing among applicants. Because the 
correlation between income and ACT increases 
well after the initial increase in rates of ACT 
taking, we believe that the first explanation, a 
closer relationship between precollege achieve-
ment and family income is more likely.

Estimating Income Distribution of  
Enrolled Students
We conduct one final analysis to estimate how 
the distribution of income among applicants 
and admitted students is likely to translate 
into the distribution of income among enroll-
ees. Although we are unable to track applicants 
across the entire period to matriculation, UW-
Madison has routinely published yield rates 
based on residency back to 1989. Using these 
yield rates, and a breakdown of the income dis-
tribution of admitted students by residency, we 
estimated the distribution of income among 
enrollees (see figure 12). Because yield rates are 
higher for Wisconsin residents (typically 60 to 
65 percent versus 40 to 45 for Minnesota resi-
dents and 20 to 25 percent for residents of 
other states), the estimated income distribu-
tion for enrollees that emerges is less skewed 
than the distribution for either applicants or 

admitted students. However, it still suggests 
that well over 50 percent of enrollees are likely 
to be from the top two quintiles. This figure 
further suggests that the narrowing of access 
for those from the third quintile of family in-
come may be less of a concern at UW-Madison 
than the application or admission data suggest 
but that access may have narrowed for those 
from the second income quintile and expanded 
only marginally for those from the lowest part 
of the distribution. Yields are likely to be some-
what higher for students from the lowest in-
come quintiles, but even a 100 percent yield of 
admitted applicants from the bottom two in-
come quintiles of our sample would only mean 
that they composed 31.8 percent of newly en-
rolled freshman in 2007.8

Discussion and Conclusions
A major advantage of this study is that we ana-
lyze the entire admissions process from appli-
cation to admission to enrollment and do so 
over several decades. That is seldom the case 
with national databases such as NLSY, NELS, 
or High School and Beyond. Many of our in-
sights flow from describing this process over 
many years. The picture that emerges from this 
analysis suggests a slow but steady accumula-
tion of opportunities for students at the top of 
the income distribution, a small decrease in 

Source: Authors’ compilation.

Figure 11. Effect of ACT Score Change from 20 to 30, 1972–2007
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8. The most recent of these reports are available at https://apir.wisc.edu/students-admissions.htm (accessed 
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the access afforded to those in the middle (es-
pecially those falling between the 20th and 
40th percentiles for family income), and small 
improvements in access for the poorest, 
though they remain grossly underrepresented. 
UW-Madison, and possibly other elite, flagship 
public universities more broadly, are likely 
confronting a substantially more elite appli-
cant pool than they were several decades ago.

As academic merit rises, a higher pro
portion of applicants hail from the top two 
income quintiles; this proportion is more sub-
stantial when we focus on out-of-state ap
plicants, but the finding holds even when we 
focus exclusively on Wisconsin residents. The 
inverse holds when we consider the bottom 
two income quintiles. A smaller proportion of 
applicants are from these two groups. Again, 
the decline is more extreme when out-of-state 
applicants are considered, but is also true of 
Wisconsin residents. The shrinkage in repre-
sentation of low-income applicants occurs al-
most entirely as a result of diminished repre-
sentation of students from the second-lowest 
income quintile. Students from families in the 
very bottom of the income quintile constitute 
the smallest proportion of the applicant pool, 
but their representation has been by and large 

constant. This picture differs from the one we 
imagined. Access seems to be improving for 
those at the top, not at the expense necessarily 
of those at the very bottom, who remain most 
underrepresented, but rather at the gradual ex-
pense of those in the middle, the second and 
third income quintiles. Perhaps decades of 
burgeoning income inequality and labor mar-
ket polarization trump decades of K–12 policy 
interventions designed to reduce the impact of 
economic inequality (for example, Reardon 
2011).

Also very concerning is that, even as the 
state, and the nation have become more ra-
cially and ethnically diverse, the presence of 
traditionally disadvantaged minority groups 
in the applicant pool at the University of Wis-
consin—Hispanics, African Americans, and 
Native Americans—has not grown apace. Afri-
can Americans in particular, when compared 
against the state and national populations, are 
less well represented among applicants than 
they were in the 1970s. Given the statistically 
significant and in some cases sizeable advan-
tage that has been accorded to this group of 
applicants since 1986, the declining represen-
tation of minority applicants is particularly 
striking.

Source: Authors’ compilation.

Figure 12. Enrollees by Family Income (Estimated), 1989–2007
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The admission process seems to have re-
sponded to this increasingly stratified, unrep-
resentative applicant pool. First, although the 
impact of test scores on the likelihood of ad-
mission has increased substantially over the 
last thirty-six years, the same appears to be 
true for minority status and membership in 
the lowest income quintile. In short, admis-
sions officers seem to have worked to ensure 
that increasing reliance on measures of aca-
demic merit—which often reflect the appli-
cants’ socioeconomic status—does not pro-
duce a corresponding decrease in access and 
opportunity for students who may be disad-
vantaged on those measures. Those students 
in the most recent years are approximately 15 
percentage points more likely to be admitted, 
holding a number of relevant factors constant, 
than applicants from any other income quin-
tile. This difference holds across varying levels 
of merit measured by ACT scores. But admis-
sions officers can only do so much given the 
applicant pools they now confront each year. 
Significant or substantive differences are min-
imal between the applicants and the admitted 
students in terms of median family income in 
real, relative, or distributional terms. In short, 
inequalities in the applicant pool are closely 
replicated in the admitted pool. Perhaps ad-
missions preferences for traditionally margin-
alized groups or recognition of lower yields 
simply prevent more egregious inequalities 
among admitted students.

As noted, the matriculation process, in 
which Wisconsin residents and disadvantaged 
students are more likely to enroll after being 
accepted dampens but does not obviate the ef-
fect of an elite, unrepresentative pool of appli-
cants. For students at the top, access has 
slightly improved; for those in the middle, it 
has slightly narrowed; and for those at the very 
bottom, it remains limited.

Since 2007, admissions reports indicate a 
modest increase in the racial and ethnic diver-
sity among applicants, but other changes sug-
gest that economic pressures may continue to 
expand access for the wealthy. The Wisconsin 

university system has long imposed a require-
ment on its universities that the freshman 
class be no more than 25 percent non-
Wisconsin residents who are not covered by a 
reciprocity agreement (Minnesota). In the 
past, this requirement has limited the degree 
to which high-income applicants from out of 
state might displace students from the lower 
and middle income quintiles. However, the 
policy was reviewed and changed in December 
of 2012 as the UW-System Board of Regents ap-
proved a new, higher limit, stipulating that 
nonreciprocity students could now make up 
27.5 percent of the total undergraduate enroll-
ment. In October of 2015 the Board voted on 
the policy again, deciding to suspend the limit 
on out-of-state students for four years. Because 
the state contributes a smaller and smaller 
proportion of UW-Madison’s operating budget, 
the university administration naturally consid-
ers alternative ways of raising revenues, and 
the many wealthy applicants offer a quick, at-
tractive alternative.9 In fact, although the 
board of regents raised the cap on nonreci-
procity students only after the 2012–2013 
school year, international students and domes-
tic nonresidents have made up more than 25 
percent of new freshman in every year since 
2004, the same year in which we identified a 
statistically significant, positive effect of mem-
bership in the top income quintile. Given the 
distribution of income among these appli-
cants, the raised cap will likely further increase 
representation of those from higher income 
families.

This research is a single case study that we 
believe creates a unique and replicable meth-
odology. It has considerable advantages of lon-
gitudinal analysis of a complete university ad-
missions process using an income measure we 
believe is superior to self-reported income, es-
pecially those based on student responses con-
cerning family income. But as a single case 
study, it has its own considerable limitations 
in terms of generalizability. Given the enor-
mous variation in types of colleges and univer-
sities across the country, we are not certain 

9. State funds accounted for 33 percent of UW-Madison’s revenues in 1990 and just 17 percent in the 2013–2014 
school year. See UW-Madison Data Digest by school year at https://apir.wisc.edu/datadigest.htm (accessed 
December 14, 2015).

https://apir.wisc.edu/datadigest.htm
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that conventional notions of generalizability, 
such as from samples to populations or gener-
alizations from random field trials, apply. 
Therefore, what we hope is that this study is 
replicated by other and varying types of col-
leges and universities from small publics to fi-
nancially marginal privates to other large state 
universities and to elite wealthy private schools. 
All these types of colleges should have the data 
necessary to replicate this approach and we 
would be very willing to share our methods 
and analytical tools.
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Reproduction: Can College 
Lead to Good Jobs Without 
Reproducing Social 
Inequalities?
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College-for-all has become the educational policy in the United States, and it has led to many changes. Post-
secondary subbaccalaureate (sub-BA) credentials (certificates and associate’s degrees) are an increasing 
portion of college credentials, and we examine the implications for the reproduction of social inequalities. 
We find that despite the growth of sub-BA credentials, many students who enroll in college continue to get no 
credentials. After replicating prior findings of sub-BA employment and earnings payoffs, using the 2004–
2012 Educational Longitudinal Study (ELS) survey, we analyze the AddHealth survey to see whether sub-BA 
credentials are associated with jobs with nonmonetary job rewards similar to those BAs get (autonomy, ca-
reer relevance, and so on). Moreover, although BA degrees often reproduce social and academic inequalities, 
we examine whether sub-BA credentials pose socioeconomic status (SES) and test score obstacles to creden-
tial completion, and to employment and earnings within credentials. Beyond the usual earnings payoffs in 
prior research, we conclude that sub-BA credentials provide ways college students can attain desirable job 
rewards while avoiding SES and test score obstacles. We speculate on possible reasons and policy implica-
tions.

Keywords: status-attainment model, social reproduction, nonmonetary job rewards, sub-BA degrees

U.S. society strives to give all students the op-
portunity to attend college, and it has largely 
succeeded (Grubb 1996). Prior research found 
that more than 80 percent of on-time high 
school graduates enroll in college, and the 
rates are similar for whites, blacks, and His-
panics (83 percent, 80 percent, 80 percent, 
Adelman 2003). This increase comes thanks to 
an implicit educational policy, referred to as 
college-for-all (CFA), which encourages all stu-
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dents to attend postsecondary institutions. 
Given a labor market that increasingly de-
mands college credentials, the college-for-all 
ideal may be appropriate, but its implications 
extend beyond increased college enrollment.

Thanks to widely seen payoffs, CFA tends to 
encourage students to seek bachelor’s degrees 
(BAs) but mostly ignores sub-BA credentials, 
such as associate’s degrees (AAs) and certifi-
cates. Public service ads proclaim $1 million 
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payoffs to BA degrees, and students have got-
ten this message. By 2002, 84 percent of high 
school sophomores expected to attain a BA de-
gree or higher (Goyette 2008), and unlike ear-
lier generations, students’ BA plans differ 
minimally by grades or academic track (Reyn-
olds et al. 2006). As students set BA goals with 
little regard to their academic achievement, 
CFA is quickly becoming synonymous with BA-
for-all.

An Internet search on the question, “what 
percentage of Americans have college de-
grees?” returns information only on bachelor’s 
degrees and four-year degrees. The Salary.com 
article “8 College Degrees with the Worst Re-
turn on Investment” considers only majors of 
BA graduates (2013). Educators, reformers, and 
the college-choice industry stress K-16 reforms 
and BA goals, but say little about sub-BA cre-
dentials (National College Advising Corps n.d.; 
Princeton Review n.d.; Brown 2007; Zasloff and 
Steckel 2014), and “College Results Online” 
lists only four-year colleges (Education Trust 
2014). Even researchers studying upward mo-
bility sometimes consider the BA as the only 
college degree, ignoring alternative degrees 
when classifying parental education (Massey 
et al. 2003, 245). In their highly praised work 
on high school youth, Barbara Schneider and 
David Stevenson (2000) warn about students’ 
unrealistic ambitions, and advise parents to 
provide better information for college plan-
ning, but their warnings do not include provid-
ing information about sub-BA credentials. 
More than ever, students are now planning BAs 
with less consideration to their social back-
grounds or occupational ambitions (Goyette 
2008).

Of course, BA degrees are often appropri-
ate, but should they be the only goal? Despite 
the desirability of BA degrees, BA expectations 
may have serious disadvantages for some stu-
dents, which they may not realize until they 
are in the middle of their attempt to obtain 
the degree. For example, although educators 
advocate four-year BA degrees, BAs now take 
an average of six years for most students who 
begin in community colleges (Bound, Hersh-
bein, and Long 2009; Stephan, Rosenbaum, 
and Person 2009). Yet educators rarely men-
tion these drawbacks, so students rarely re-

ceive warning about predictable risks and 
costs (Rosenbaum et al. 2015).

Despite society’s focus on BA completion, 
community colleges offer sub-BA credentials, 
including associate’s degrees (expected two 
years), and certificates (expected twelve 
months). Certificates and AA degrees have in-
creased fourfold since 1969, whereas BA de-
grees have only doubled, meaning that more 
students complete sub-BA credentials than 
BAs. About two million students in 2011 com-
pleted a certificate or AA degree, compared 
with the 1.7 million who completed a BA de-
gree (Snyder and Dillow 2012, table 301.10). 
Much of this increase has occurred in recent 
years, with certificate completion growing by 
79 percent between 2000 and 2012 (Kena et al. 
2014, 198).

This paper seeks to broaden the usual anal-
yses of higher education credentials by exam-
ining both BA and sub-BA outcomes. In addi-
tion, we expand prior analyses of early labor 
market outcomes by examining whether sub-
BA credentials lead to desirable job character-
istics other than earnings, and whether certifi-
cates and associate’s degrees pose fewer SES 
or test score obstacles to completion and post-
graduation outcomes than BA degrees.

Communit y College Credentials 
and Outcomes
Although colleges aspire to provide opportu-
nity for all students, they are often rightly ac-
cused of reproducing initial disadvantages. As 
we will discuss in more detail later, research 
finds that low-SES backgrounds and low aca-
demic achievement lead to lower BA comple-
tion rates and worse employment prospects for 
BA graduates (Bills 2004, chapter 3). These 
findings have led to a policy debate. BA-for-all 
advocates want to avoid placing disadvantaged 
students in lower credentials and therefore 
seek BA-for-all policies (Ayers 2011; Kahlenberg 
2011). Critics argue that because many youth 
are unlikely to complete BA degrees, society 
should encourage alternative dependable 
pathways to good jobs, including job training 
programs and high school occupational pro-
grams (Samuelson 2012; Glass 2014; Gardner 
2013; Steinberg 2010). Both sides recognize that 
low-achieving and low-SES students face added 
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college and labor market obstacles. However, 
BA-for-all advocates believe that policymakers 
must redouble their efforts against those ob-
stacles, and the critics suggest that society can 
provide other, more dependable pathways to 
success (Schwartz 2014). Yet the debate pits the 
issue as BA degrees versus vocational programs 
(no college), and ignores sub-BA credentials, 
perhaps because their value is neither under-
stood nor recognized. Our analyses focus on 
providing insight into sub-BA credentials that 
may expand the options that educators, stu-
dents, and reformers consider.

Sub-BAs may also pose different social or 
academic requirements than BAs. Like any ac-
ademic goal, sub-BA credentials require effort 
and persistence, but may not require high test 
scores or class-related cultural capital. This 
study examines whether sub-BA credentials of-
fer high-quality employment outcomes with 
fewer obstacles than BA degrees. As U.S. re-
formers attempt to improve employment op-
portunities for youth, they have seen the ap-
peal of German apprenticeships, which provide 
students a streamlined pathway into a high-
quality technical career (Hamilton 1990; 
Schwartz 2014). We ask whether sub-BA creden-
tials, beside opening opportunities to BA de-
grees (Carnevale, Rose, and Hanson 2012), can 
operate like German apprenticeships in creat-
ing paths to desirable jobs (and career futures) 
that pose fewer SES or test score obstacles to 
credentials or employment outcomes than BA 
degrees.

In the 1980s, Steven Brint wrote that com-
munity colleges did great harm by diverting 
students to sub-BA credentials, which had lit-
tle value at the time (Brint and Karabel 1989). 
More recently, however, Brint (2003) has ob-
served that some occupational sub-BA creden-
tials result in higher earnings than in earlier 
decades, a finding reinforced by recent re-
search (Carnevale, Rose, and Hanson 2012; 
Holzer et al. 2011; Jacobson and Mohker 2008).

Indeed, despite advertisements announcing 
$1 million BA payoffs, 27 percent of those with 
one-year certificates earn more than the me-
dian BA graduate (Carnevale, Rose, and Han-
son 2012). Reviewing many studies of earnings 
outcomes, Clive Belfield and Thomas Bailey 
find a research consensus that sub-BA creden-

tials have significant earnings benefits. They 
also conclude that the “earnings premiums to 
education have grown over recent decades” 
(2011, 54–55). Sub-BA earnings premiums may 
be on the rise because of labor market demand 
for those credentials, which often prepare stu-
dents for high-growth job markets such as 
health and information technology (Belfield 
and Bailey 2011). These fields maintained 
strong demand even in the recent recession 
(Holzer et al. 2011; Vuolo, Mortimer, and Staff 
2014). In fact, employers often report shortages 
of qualified applicants for mid-skill jobs. 
Joshua Wyner (2014) estimates that two million 
mid-skill jobs, which often require sub-BA cre-
dentials, go unfilled because individuals lack 
qualifications.

Good jobs encompass more than just high 
earnings, however (Oreopoulos and Salvanes 
2001). Indeed, high-paid jobs can be undesir-
able. Employers may offer higher earnings to 
compensate for undesirable job attributes: dis-
agreeable, demanding, dangerous, dead-end, 
or deceptive (Rosenbaum, Stephan, and Rosen-
baum 2010). Studies have examined whether 
sub-BA credentials are associated with im-
proved health, less time on welfare, and lower 
criminal involvement (Belfield and Bailey 
2011). Little research has examined the charac-
teristics of jobs, however. In a study on job de-
sirability, Janet Rosenbaum (2012) finds that 
associate’s degrees are associated with health 
payoffs such as lower risks of smoking and 
obesity when compared with statistically 
matched high school graduates with similar 
high school backgrounds but no postsecond-
ary degree. Other research suggests that job 
conditions may mediate health payoffs (Presser 
2005; Grandner et al. 2010). Evidence indicates 
that job quality increases with skills require-
ments, suggesting that mid-skill jobs requiring 
sub-BA credentials may confer nonmonetary 
payoffs (Kalleberg 2011; Mortimer et al. 2008). 
Extending this interest, we study whether sub-
BA credentials are related to a wide range of 
nonmonetary job rewards.

Sociological Status-At tainment 
Model
According to the status-attainment model, in-
dividual attributes (such as SES or academic 
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achievement) increase years of education, 
which in turn increase job outcomes (Sewell 
and Hauser 1980). This model hypothesizes 
that students with low SES, test scores, or edu-
cational plans will attain less education and 
therefore lower earnings than more advan-
taged, higher achieving, or ambitious stu-
dents. Moreover, the SES differences in cul-
tural values taught in homes (Kohn and 
Schooler 1983; Lareau 2011) may also confer 
advantages in school and work. Other research 
supports these predictions (DiPrete and Buch-
mann 2013; Jacob and Wilder 2010).

This model offers little hope for low-income 
or academically low-achieving students who, 
because of CFA, have found themselves en-
rolled in today’s colleges. If the status-
attainment prediction holds, they may receive 
little benefit from their time in college. Al-
though disadvantaged students are currently 
entering college at unprecedented rates, this 
model predicts that they will receive fewer col-
lege credentials and worse labor market out-
comes than more advantaged students (Dough-
erty 1994). Research finds reduced success for 
disadvantaged students pursuing BA degrees 
and associate’s degrees with intent to transfer 
to a BA (Stephan, Rosenbaum, and Person 
2009), but we do not know whether this is true 
for students pursuing a sub-BA credential as 
their main goal. In addition, those results are 
based on data from the 1990s, and recent labor 
market changes and sub-BA expansion may 
change what influences credential completion.

Although most status-attainment research 
focuses on BAs, students pursuing sub-BA cre-
dentials may have higher odds of attainment 
than if they were pursuing BAs (Grubb 1996; 
Carnevale, Rose, and Hanson 2012; Choy 2001). 
Despite policy rhetoric that students need 
“college-level academic skills” to benefit from 
college, sub-BA credentials may require lower 
academic skills. Indeed, some community col-
lege faculty report that some sub-BA creden-
tials and their associated occupations require 
only eighth-grade academic skills (Rosen-
baum, Cepa, and Rosenbaum 2013). For exam-
ple, computer technicians and medical assis-
tants must calculate proportions quickly and 
accurately, but these sub-BA programs do not 
need Algebra II, as high school requirements 

might suggest (Stone and Lewis 2012; Tucker 
2013). Although high-status occupations 
sometimes require high-SES cultural capital 
(Rivera and Ward 2010), mid-skilled jobs de-
mand technical skills and work ethic, but per-
haps not class-related cultural capital (Lareau 
2011).

We examine how student attributes are re-
lated to various credentials and labor market 
outcomes. Although we expect BA completion 
and earnings to follow the status-attainment 
model, we predict that sub-BA success and sub-
BA labor markets may not reward economic or 
academic advantage to the same extent, add-
ing a new dimension to the status-attainment 
model.

Rese arch Questions
Analyzing a cohort of high school graduates in 
the class of 2004, from tenth grade through 
eight years after graduation, this study updates 
and extends prior findings on sub-BA attain-
ment and outcomes for young adults. We ex-
amine the following questions:

1.	 What is the frequency of college enrollment 
and credential attainment, by college type, 
and test score or SES, and how do these 
patterns differ from a cohort twelve years 
earlier?

2.	 How are credentials related to various labor 
market outcomes, including employment, 
earnings, and a variety of nonmonetary job 
rewards?

3.	 Are SES or achievement related to creden-
tial attainment or employment outcomes 
within each credential?

4.	 Do students combine a sub-BA with a BA or 
choose one or the other?

Because the sub-BA earnings payoff (over high 
school diplomas) is already well documented 
in many studies (Belfield and Bailey 2011), that 
is not our focus. Although we run those analy-
ses to confirm that they occur for this recent 
cohort, we focus mostly on other employment 
outcomes. We extend prior studies of nonmon-
etary outcomes, but instead of studying non-
employment outcomes such as health, welfare, 
and crime, we focus on employment and non-
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monetary job rewards. Of course, policy must 
consider earnings, and a living wage is impor-
tant, but nonmonetary job rewards are also im-
portant. This is especially true for young adults 
at the early stages of their careers, when they 
are often advised to choose jobs for their expe-
rience, training, or career preparation.

We also examine whether SES background 
and academic achievement predict degree 
completion and employment outcomes for 
both BAs and sub-BAs. If we find that test 
scores predict BA attainment, but not sub-BA 
attainment, that will raise questions about 
popular rhetoric about a single form of college 
readiness based on academic skills. If we find 
that SES or test scores are related to later labor 
market success for BA graduates, but not for 
sub-BA graduates, that may suggest that these 
credentials lead to career paths that pose dif-
ferent requirements, and do not reproduce the 
prior inequalities.

This is an exploratory analysis. Research to 
date has not examined whether sub-BA creden-
tials are associated with better nonmonetary 
job rewards than a high school diploma, nor 
whether disadvantaged sub-BA graduates (with 
low SES or low test scores) have worse employ-
ment outcomes than more advantaged sub-BA 
graduates. These analyses may identify previ-
ously unnoticed aspects of alternative college 
pathways.

Data and Methods
Most of our analyses use data from the nation-
ally representative ELS, which follows the 
sophomore class of 2002 over ten years, 
through 2012. We rely mainly on data collected 
during the base year interview (tenth grade) 
and the third follow up ten years later (2012). 
Our sample therefore includes only individuals 
present in both survey years, and we use the 
corresponding survey weight created by ELS.

We limit all analyses to on-time high school 
graduates, students who graduated by the 
summer of 2004. On-time high school gradu-
ates are better students and have more time 
for credential completion, which poses a more 
uniform standard for judging the payoff of col-
lege credentials. In examining credential com-
pletion by age twenty-six, most analyses also 

exclude individuals still enrolled in college at 
the time of the third interview (June 2012), so 
individuals without credentials in our sample 
are no longer pursuing higher education as of 
2012 (though we do not know if they return 
later to complete a credential). The only excep-
tion is our first table, which examines the per-
centage of respondents who ever enroll in col-
lege within eight years of graduating from high 
school. For all earnings regressions, we use the 
natural log of earnings in 2011 and restrict the 
sample to individuals who report having last 
attended college by December of 2010 and re-
ported earnings for 2011. Similarly, the employ-
ment analyses, which examine employment in 
2012, are limited to individuals who report hav-
ing last attended college by December of 2011, 
which gives them some time to find employ-
ment.

Analyses begin with weighted tabulations 
that examine college enrollment and creden-
tial attainment, comparing students at high, 
middle, and low third of SES and tenth grade 
test score. This provides a preliminary look at 
today’s college opportunity structure for on-
time high school graduates. We compare these 
ELS results with a similar cohort twelve years 
prior, which follows the graduating class of 
1992 through eight years after high school 
(NELS).

Using logistic and linear regression, respec-
tively, we examine how educational attainment 
is related to employment status in 2012 and 
earnings in 2011. We then broaden our analysis 
by examining how various educational creden-
tials are related to nonmonetary job outcomes 
in analyses based on National Longitudinal 
Study of Adolescent Health (AddHealth). Ad-
dHealth is also a nationally representative da-
taset following a sample of students in grades 
seven through twelve in 1995 through 2008. Ad-
dHealth was chosen because of its more thor-
ough coverage of young adults’ job character-
istics.

Returning to ELS, a multinomial regression 
examines how student characteristics relate to 
attainment of various credentials. Logistic and 
linear regressions examine how student char-
acteristics relate to employment and earnings 
within each credential category.
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Question 1: What is the frequency of college 
enrollment and credential attainment, by 
college type, and test score or SES, and 
what changes are evident from twelve years 
earlier?

Current Opportunity Structure
First, descriptive statistics provide an overview 
of college enrollment and attainment of on-
time high school graduates (table 1). This ta-
ble, which includes even students still in col-
lege in 2012, finds that college-for-all largely 
succeeds in sending most (90 percent) on-time 
high school graduates to college in the eight 
years after high school. Even 81 percent of low-
SES students attend college. Ironically, al-
though researchers used to think college plans 
were necessary precursors to college atten-
dance, now 50 percent of seniors who do not 
plan to attend college actually report attending 
in the next eight years (not shown). This high-
lights the new college reality that high school 
students who do not anticipate enrolling in 
college feel compelled to do so, perhaps be-
cause of labor market constraints. We should 
be encouraged, but not lulled into compla-
cency, by this tremendous success. Efforts 
must continue to increase the high school 
graduation rate and to help students who did 
not complete high school on time to find post-
secondary training.

Table 2 also shows completion rates for var-
ious credentials at two- and four-year colleges. 

Here (and in later tables) we exclude students 
still enrolled in 2012, who may complete a de-
gree soon. Even though most students begin-
ning in community colleges report BA plans, 
only 20 percent of all students initially enrolled 
in a community college get a BA in the next 
eight years. Such dismal findings are often re-
ported by education reformers (Ayers 2011; 
Kahlenberg 2011). However, broadening our 
notions of postsecondary success, we find 
many more students who first enroll in two-
year colleges complete either a certificate or 
associate’s degree (33 percent). Although more 
students have BA plans, individuals more fre-
quently attain sub-BA credentials.

Reinforcing prior research (Stephan, Rosen-
baum, and Person 2009), our analyses indicate 
that students who begin at four-year colleges 
have higher odds (67 percent) of completing 
BA degrees (table 2), and are less likely to at-
tain sub-BA degrees than students who began 
at two-year colleges, at each level of SES and 
test score. CFA encourages even students with 
low academic achievement to enter college. Of 
students who begin in two-year colleges in the 
low third of test scores, we find that 11 percent 
of individuals complete BA degrees, but 37 per-
cent complete sub-BA degrees. In four-year col-
leges, 34 percent of those with low test scores 
get BA degrees, and 21 percent complete sub-
BA degrees (presumably by transferring, since 
four-year colleges rarely offer sub-BA creden-
tials). Note that the positive relationships be-

Table 1. College Attendance, ELS (2002–2012)

Test Scorea SESb

All
Low  
Test

Middle  
Test

High  
Test

Low  
SES

Middle  
SES

High  
SES

HS diploma (on time, 
no GED)

11,573 2,164 2,909 3,402 2,233 2,585 3,354

Percent ever attend 
college: 2004–2012

90.0 79.0 90.0 97.0 81.0 90.0 97.0

Source: Authors’ calculations based on ELS 2002–2012. 
Sample: On-time high school graduates, completed postsecondary education by June of 2012.
aTest score is the composite math and language arts standardized test score from 2002.
bOur SES variable was created by NCES through ELS, comprised of information on parents’ occupa-
tions and parents’ education.
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tween BA completion and test scores and SES 
are absent for AA completion and may move 
in the opposite direction for certificates. These 
relationships are further examined in later 
analyses.

Many college students fail to complete any 
credential. Of students who begin in two-year 
colleges, almost half (46 percent) have no cre-
dentials eight years after high school, whom 
we refer to as some college (table 2). Although 
only 23 percent of students who began in four-
year colleges have no credentials, among the 
students with low test scores, nearly half have 
no credential after eight years (45 percent).

In sum, although college access is close to 
universal for these students, college comple-
tion is a major obstacle, especially for two-year 
college students and for four-year college stu-
dents with low test scores. Moreover, although 
two-year colleges are rightly criticized for lower 
BA completion than four-year colleges, their 

rates of overall credential completion are 
closer to parity, if we consider the sub-BAs they 
confer, particularly for students with low test 
scores (49 percent versus 56 percent). Whether 
sub-BA credentials count as true success de-
pends on employment outcomes, which we ex-
amine later, after first examining attainment 
patterns from twelve years earlier.

Change Since 1992
We can better understand today’s college real-
ity by comparison with the corresponding co-
hort from twelve years ago. Just as ELS sur-
veyed the high school class of 2004 and fol-
lowed them eight years later to 2012, a prior 
survey (NELS, the National Educational Longi-
tudinal Survey) studied the high school class 
of 1992 and followed them eight years later (un-
til 2000). We find changes in college enroll-
ment and credential attainment, particularly 
at the sub-BA level.

Table 2. College Type and Highest Credential Attainment, ELS (2004–2012)

Test Scorea SESb

All
Low  
Test

Middle  
Test

High  
Test Low SES

Middle 
SES High SES

First college level
Two-year 37.0 61.0 42.0 19.0 51.0 41.0 23.0
Four-year 59.0 30.0 56.0 80.0 42.0 55.0 75.0

Started at two-year 
college

Some college 46.0 51.0 42.0 44.0 49.0 47.0 41.0
Certificate 17.0 22.0 17.0 9.0 21.0 17.0 11.0
Associate's degree 16.0 15.0 18.0 16.0 16.0 16.0 15.0
Bachelor's degree plus 20.0 11.0 24.0 31.0 14.0 19.0 33.0

Started at four-year 
college

Some college 22.0 45.0 26.0 15.0 36.0 26.0 15.0
Certificate 5.0 12.0 5.0 4.0 7.0 6.0 4.0
Associate's degree 5.0 9.0 7.0 3.0 8.0 6.0 4.0
Bachelor's degree plus 67.0 34.0 61.0 78.0 49.0 61.0 76.0

Source: Authors’ calculations based on ELS 2002–2012. 
Sample: On-time high school graduates, completed postsecondary education by June of 2012.
Note: All numbers are percentages.
aTest score is the composite math and language arts standardized test score from 2002.
bOur SES variable was created by NCES through ELS, comprised of information on parents’ occupations 
and parents’ education.
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Table 3 indicates that fewer high school 
graduates enrolled in college in the earlier co-
hort (80 percent to 86 percent). Much of the 
gain occurred outside the top third of SES and 
test scores. For students who initially enrolled 
in two-year colleges, certificate completion in-
creased from 6 percent to 17 percent (for all 
ages, see Kena et al. 2014). Certificate comple-
tion also increased for students who began in 
four-year colleges, especially for students with 
low test scores (from 4 percent to 12 percent). 
In both two- and four-year colleges, this cer-
tificate gain is larger for students in the bot-
tom third of the distribution of test scores and 
SES than for more advantaged and higher-

performing students. Overall, the percentage 
of students with no credential declined (57 per-
cent to 46 percent), especially for those with 
low test scores (67 percent to 51 percent). As-
sociate’s and bachelor’s degree completion 
changed minimally.

Research has noted the increase in certifi-
cate completion at all ages (Kena et al. 2014). 
Our results indicate that for young adults, this 
increase occurred particularly for students 
with low SES and low test scores. The increase 
in sub-BA, particularly certificate, completion 
seems to explain the overall increase in creden-
tial attainment, because BA attainment re-
mains unchanged.

Table 3. College Attendance, College Type, and Highest Credential Attainment, NELS (1992–2000) 

Test Scorea SESb

All Low Test
Middle 

Test High Test Low SES
Middle 

SES High SES

HS diploma (on 
time, no GED)

8,668 2,217 2,808 3,133 2,492 2,912 3,264

Ever attend college: 
2004–2012

80.0 65.0 82.0 94.0 62.0 79.0 93.0

First college level
Two-year 40.0 65.0 44.0 22.0 57.0 47.0 28.0
Four-year 54.0 26.0 50.0 75.0 34.0 47.0 68.0

Started at two-year 
college

Some college 57.0 67.0 56.0 45.0 60.0 60.0 51.0
Certificate 6.0 7.0 5.0 8.0 8.0 6.0 5.0
Associate's degree 14.0 12.0 16.0 14.0 15.0 15.0 12.0
Bachelor's degree 

plus
19.0 8.0 20.0 31.0 10.0 16.0 31.0

Started at four-year 
college

Some college 24.0 47.0 30.0 17.0 39.0 32.0 17.0
Certificate 1.0 4.0 1.0 1.0 3.0 1.0 1.0
Associate's degree 3.0 2.0 4.0 3.0 4.0 4.0 2.0
Bachelor's degree 

plus
7.0 41.0 61.0 78.0 50.0 61.0 79.0

Source: Authors' calculations based on NELS 1990–2000.
Sample: On-time high school graduates, not enrolled in a postsecondary institution in 2000.
Note: All numbers after row one are percentages.
aTest score is the composite math and language arts standardized test score from 1992.
bOur SES variable was created by NCES through ELS, comprised of information on parents’ occupa-
tions and parents’ education.
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Question 2: How are credentials related to 
various labor market outcomes, including 
employment, earnings, and a variety of 
nonmonetary job rewards?

Employment Outcomes by  
Educational Attainment
We now examine whether credential attain-
ment is associated with employment and earn-
ings outcomes. For individuals who report 
having last attended college by the end of  
2011 (n = 7596), we ran logistic regression on 
whether they were employed part time or full 
time (table 4). We find that individuals with 
certificates, AAs, and BAs all had significantly 
and increasingly higher odds of being em-
ployed (1.53, 2.07, 3.32) than high school grad-

uates with no postsecondary enrollment. How-
ever, individuals with some college but no 
credential were not significantly more likely to 
be employed than high school graduates who 
did not enroll in any college (1.17, n.s.).

Seventeen studies show that sub-BA creden-
tials increase earnings over a high school di-
ploma (Belfield and Bailey 2011). We thus con-
firm a well-established finding. Consistent 
with prior studies, we find that BA degrees in-
creased earnings by 34 percent, AA degrees by 
22 percent, and certificates by 13 percent, all 
significantly higher than high school gradu-
ates’ earnings. In contrast, students who get 
some college with no credential have no better 
employment or earnings than on-time high 
school graduates with no college. This finding 

Table 4. Employment and Earnings Outcomes Regressions

Logistic Regression of 
Employment Status 2012d

Linear Regression on  
Log Earnings 2011

SES 2002a 1.14 (1.80) 0.05 (2.77)**

Tenth grade test scoreb 1.02 (4.07)*** 0.01 (4.83)***
Graduate degreec 4.96 (6.04)*** 0.46 (8.58)***
Bachelor's degree 3.32 (8.19)*** 0.34 (8.83)***
Associate's degree 2.07 (3.89)*** 0.22 (4.37)***
Certificate 1.53 (2.84)** 0.13 (2.74)** 
Some college 1.17 (1.36) –0.03 (–0.73)
Hours worked per week in 2011 – 0.02 (23.92)***
Weeks Employed in 2011 – 0.03 (29.97)***
Female 0.37 (–10.91)*** –0.16 (–7.52)***
Black 1.11 (0.71) –0.12 (–3.23)***
Hispanic 0.82 (–1.63) 0.02 (0.50)
Other Race 0.76 (–2.01)* 0.06 (1.84)

Constant – 7.49 (86.94)***

N 7596 5,109

Source: Authors’ calculations based on ELS 2002–2012.
Sample: On-time high school graduates; completed postsecondary education by the end of 2011 (em-
ployment) or the end of 2010 (earnings).
Note: T-statistics in parentheses.
aOur SES variable was created by NCES through ELS, comprised of information on parents’ occupations 
and parents’ education.
bTest score is the composite math and language arts standardized test score from 2002.
cOn-time high school graduates are the comparison for credential coefficients.
dEmployed (full time or part time) versus unemployed.
*p < .05; **p < .01; ***p < .001
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has been reported in many but not all prior 
studies (Belfield and Bailey 2011; Grubb 2002, 
but see Marcotte et al. 2005), especially when 
examining the earnings of workers under age 
thirty (Day and Newburger 2002, figure 4; Car-
nevale, Rose, and Hanson 2012). Even in the 
most statistically sophisticated studies, find-
ings conflict as to the benefits of some college 
(Belfield and Bailey 2011). Perhaps conflicts 
might be reduced if studies added key vari-
ables to the model. Some college may increase 
employment or earnings for students who are 
in certain majors, who get credits in certain 
skill areas, who already have certain jobs or job 
contacts, or who get jobs that use their skills. 
These variables are rarely studied, so although 
we can reasonably suspect that averages do not 
tell the whole story, we are unclear as to how, 
when, and for whom some college is beneficial.

However, virtually all studies agree that 
some college has no benefit if students get few 
or no credits (Grubb 2002), which is usually the 
case for students who do not get credentials 

(Rosenbaum 2001, 77). Indeed, nearly all re-
search shows that credential attainment has 
significant earnings benefits over some college 
(Belfield and Bailey 2011, 55; Grubb 2002). At 
the very least, credentials increase employ-
ment in jobs that explicitly require credentials. 
The practical conclusion is that students at 
high risk of getting no credential cannot count 
on some college to yield better employment or 
earnings than a high school diploma, but com-
pleting a credential is likely to confer a signifi-
cant benefit.

Are Students with Some  
College Less Qualified?
These findings raise the concern that individu-
als with some college have inferior qualifica-
tions or resources than students who get sub-
BA degrees. We find that this does not appear 
to be the case. Students with some college have 
similar or better qualifications than certificate 
completers on a wide range of attributes likely 
to predict college success (table 5). Compared 

Table 5. Characteristics of Individuals with Different Levels of Highest Educational Attainment

Some 
College Certificatec Associate's Bachelor's Graduate 

Low high school GPA third, honors 
weighted

36.0 34.0 21.0*** 6.0*** 2.0***

Usually had homework done tenth 
grade

71.0 72.0 78.0** 84.0*** 88.0***

Get in trouble three or more times 
tenth grade

13.0 12.0 9.0 6.0*** 4.0***

Skip three or more times in tenth 
grade 

12.0 11.0 11.0 5.0*** 5.0***

Low sophomore test thirda 34.0 45.0*** 29.0 9.0*** 5.0***
Low SES third 2002b 36.0 40.0* 33.0 17.0*** 11.0***
BA plans in twelfth grade 62.0 50.0*** 61.0 93.0*** 98.0***
Enroll in college in first term after 

high school
66.0 61.0** 73.0*** 92.0*** 94.0***

Start at a four-year college 42.0 26.0*** 33.0*** 84.0*** 93.0***

Source: Authors’ calculations based on ELS 2002–2012.
Sample: On-time high school graduates, completed postsecondary education by June of 2012.
Note: All numbers are percentages.
aTest score is the composite math and language arts standardized test score from 2002.
bOur SES variable was created by NCES through ELS, comprised of information on parents’ occupations 
and parents’ education.
cSignificance for all credentials is compared to some college.
*p < .05; **p < .01; ***p < .001
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with those who complete certificates, some-
college students have similar rates of low grade 
point average (GPA), homework completion, 
getting in trouble, and skipping school, and 
they are significantly more likely to be higher 
on SES, test scores, immediate college enroll-
ment, starting at four-year colleges, and having 
BA plans. However, some-college students are 
significantly lower than BA completers on ev-
ery positive indicator, and significantly higher 
on every negative indicator. Overall, some-
college students fall somewhere in the middle 
of the sample— not as high achieving, advan-
taged, or motivated as BA completers, but of-
ten higher achieving and more socioeconomi-
cally advantaged than certificate completers. 
Of course, these variables do not measure all 
possible student attributes, but they cover a 
range of behaviors and background that are 
likely associated with credential completion. 
Based on these findings, we see no reason why 
individuals with some college could not have 
completed at least a certificate had they fol-
lowed an alternative postsecondary route.

Their two largest differences from certifi-
cate graduates (BA plans and starting at four-
year colleges) provide a clue as to why they did 
not complete certificates. We speculate that 
students’ BA plans and four-year college begin-
nings may prevent students from seeing cer-
tificates’ desirable features. Because educators 
are reluctant to promote sub-BA credentials 
over BA goals, we suspect that students who 
began college with BA plans or began at four-
year colleges may not realize the value of sub-
BA credentials. Many students who lack quali-
fications and motivation to complete BAs may 
be capable of completing sub-BA credentials. 
Unfortunately, students cannot consider sub-
BA credentials if they do not know about them 
or their labor market potential.

Nonmonetary Job Rewards
Certain issues are rarely considered in com-
munity college literature, one of which is non-
monetary job rewards. Most national surveys 
follow youth only until ages twenty-five 
through thirty-two, a young age when earnings 
may not be a good indication of a promising 
career.

Despite claims that BAs have $1 million pay-
offs, a credential’s average earnings may be 
misleading. Like studies of the U.S. Census 
(Baum and Ma 2013), we also find large earn-
ings overlaps across education levels. In ELS, 
more than 25 percent of certificate graduates 
earn more than the median BA, and 25 percent 
of BAs earn less than the median certificate 
graduate (not shown). Indeed, economic the-
ory predicts that ambitious young employees 
might sacrifice early earnings to get career 
preparation (or might enhance their earning 
with strenuous dead-end jobs).

To consider other reasons individuals 
choose jobs, we examine whether various cre-
dentials predict nonmonetary job rewards, in-
cluding career-related job attributes. The Ad-
dHealth survey has an unusually rich array of 
such measures. Extending a prior analysis of 
the AddHealth survey which examined health 
outcomes associated with educational creden-
tials (Janet Rosenbaum 2012), here we examine 
whether other nonmonetary outcomes are as-
sociated with educational credentials. Despite 
the usual emphasis on earnings as indicating 
good jobs, we find that among young working 
adults (ages twenty-five to thirty-two), job sat-
isfaction is less strongly related to earnings 
than to certain nonmonetary job rewards, such 
as autonomy, career relevance, and career 
preparation (table 6). This suggests the possi-
bility that these nonmonetary job rewards are 
valued and actively sought by young adults. We 
are particularly interested in the job rewards 
related to career preparation, which may indi-
cate training opportunities, valuable work ex-
periences, or inferences about future career 
advancement.

Further analyses examine whether college 
credentials are related to increased nonmon-
etary job rewards compared to high school 
graduates, after extensive controls. Table 7 
shows that both AA and BA graduates report 
similar nonmonetary job reward payoffs (com-
pared to high school graduates). Indeed, de-
spite their earnings disadvantage (compared 
with BAs), AA degrees confer nearly all of the 
same nonmonetary job rewards as BAs, some-
times at similar magnitude (autonomy, satis-
faction, health benefits), and sometimes less 
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(part of a career, strenuous, day shift, irregular 
hours). In contrast, certificate completers re-
port fewer job rewards than BA or AA gradu-
ates, but certificate graduates report higher 
satisfaction, autonomy, and job status than 
high school graduates. Certificate graduates 
are also more likely to report that their jobs are 
related to their career goals, are a part of their 
career pathways, and are providing career 
preparation than high school graduates.

Finally, unlike certificates, some college is 
not associated with greater job satisfaction, 
more job autonomy, or less repetitive jobs 
compared to high school graduates, although 
they get more benefits than high school gradu-
ates. Moreover, while some-college students 
report a weak gain in career preparation (much 

smaller than certificates offer), they do not re-
port that these jobs are part of a career. Indeed, 
they are significantly more likely to say their 
jobs are unrelated to their intended careers 
than high school graduates, possibly because 
they had higher degree aspirations in the first 
place, and they experienced a failure that high 
school graduates did not experience. Some col-
lege seems to offer some material improve-
ments (especially benefits), but not satisfac-
tion, autonomy, variety, or jobs related to 
careers.

We must be cautious in accepting these rat-
ings. Some are relatively objective, but many 
are subjective. However, studying earnings also 
has limitations, and nonpecuniary job payoffs 
broaden our view of attainments and perceived 

Table 6: Correlation Between Job Satisfaction and Job Rewards Within Education Levels 

Highest Degree by 2008 

Job Rewards
HS 

Graduate
Some 

Collegea

Certifi- 
cate

Asso- 
ciate's Bachelor's Graduate All

Personal earnings 0.12 0.12 0.17 0.07 0.10 0.02 0.10
Perceived SES 0.21 0.20 0.20 0.22 0.22 0.11 0.21
Job autonomy 0.28 0.29 0.37 0.32 0.33 0.33 0.32
Job not repetitiveb 0.13 0.17 0.14 0.14 0.19 0.11 0.17
Job related to career goalsb 0.29 0.31 0.32 0.36 0.35 0.28 0.33
Job part of career 0.35 0.35 0.36 0.35 0.38 0.37 0.37
Achieved desired 
educational level

0.11 0.12 0.11 0.11 0.12 0.01 0.12

N 4470 3028 938 1058 2838 1155 10459

Source: Authors' calculations based on Adolescent Health 1995–2008.
Sample: Restricted to high school graduates who are employed full time in one job in 2008.
aSome college is defined as (1) reporting at wave 3 and 4 having no degree beyond high school, and (2) 
at least one of the following (a) having completed a year of schooling beyond twelfth grade, reported at 
wave 3 (n=124); (b) being currently enrolled in school at wave 3 (n=933); (c) “received any vocational 
education or job training in a program that lasted at least 3 months” at a community college, reported at 
wave 3 (n=20); (d) enrolled for at least 3 months at a “regular school”, reported at wave 3 (n=1781); (e) 
reported at wave 4 having completed “some college” at wave 4 (n=452) in response to question “ What 
is the highest level of education that you have achieved to date?”; (f) affirmative answer at wave 4 to “Are 
you currently attending a college, university, or vocational/technical school where you take courses for 
academic credit?” (n=56). Individuals who “received any vocational education or job training in a pro-
gram that lasted at least 3 months” at Bible college or religious institution was not counted as some 
college (n=9). Individuals who reported at wave 4 that their highest degree was “some vocational/techni-
cal training (after high school),” (n=162) or “completed vocational/technical training (after high school)” 
were not counted as some college.
bScale was reversed to yield positive results.
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career implications for these young adults 
(Oreopoulos and Salvanes 2001).

Given the highly negative views of sub-BA 
credentials encouraged by older research (Kara-
bel 1979), these findings indicate that individu-
als themselves see some previously ignored 
positive attributes of jobs from certificates and 
AAs. Critics dismiss sub-BA credentials as lead-
ing to routine, repetitive jobs, with little auton-
omy, low status, and minimal training and few 
career opportunities. Our findings contradict 
those preconceptions. These reports indicate 
that young working adults are aware of a variety 
of nonmonetary job rewards, which are related 
to their satisfaction and may be career-related 
indicators. They encourage us to broaden our 
perspectives, and consider the possibility of al-
ternative dimensions for judging labor market 
payoffs.

Question 3: Are SES or achievement related 
to credential attainment or employment 
outcomes within each credential?

Multinomial Prediction of Degree Attainment 
We next examine the status attainment predic-
tion—do low-SES or low-achieving individuals 
have reduced success in pursuing all creden-

tials or is it differentiated based on credential 
type? To study this, we ran a multinomial lo-
gistic regression, using some-college students 
(with no degree or certificate) as the compari-
son (table 8). Gender is the only uniform effect: 
females have higher odds for all credentials. 
Additionally, immediate enrollment increases 
the odds of completing all credentials except 
certificates. Otherwise, the BAs, AAs, and cer-
tificates have different predictors. BA comple-
tion resembles the traditional findings (Sewell 
and Hauser 1975; Dougherty 1994): SES, test 
scores, and BA plans all significantly increase 
the likelihood of BA attainment compared with 
some college. In contrast, these factors do not 
increase the odds of an AA or certificate. In-
deed, higher test scores and BA plans actually 
decrease the odds of certificate attainment 
(they increase the odds of some college).

These findings indicate that, unlike BA 
completion, certificates and AAs present a 
more level playing field for individuals with 
low SES and low test scores. The lack of a test 
score effect is consistent with faculty reports 
that students need only eighth-grade academic 
skills to get certificates or applied associates 
degrees in some fields (Rosenbaum, Cepa, and 
Rosenbaum 2013), and the doubts about the 

Table 8. Multinomial Logistic Regression of Attainment, Odds Ratios (N=6938)

Certificatec Associate's Bachelor's Graduate

SES 2002a 1.00 (0.03) 1.06 (0.68) 1.67 (8.48)*** 2.29 (9.50)***
Tenth grade test scoreb 0.98 (–3.60)*** 1.00 (0.12) 1.06 (11.03)*** 1.11 (12.36)***
BA plans in twelfth grade 0.67 (–3.84)*** 0.83 (–1.51) 4.42 (12.89)*** 11.26 (6.91)***
Enroll in first term after high 

school
0.99 (–0.07) 1.39 (2.35)* 3.20 (9.52)*** 3.48 (5.89)***

Female 1.54 (4.14)*** 1.43 (3.17)** 1.48 (4.88)*** 2.49 (7.83)***
Black 1.07 (0.44) 0.55 (–2.89)** 0.81 (–1.55) 1.17 (0.76)
Hispanic 1.04 (0.25) 0.83 (–1.07) 0.97(–0.48) 1.04 (0.18)
Other race 1.04 (0.23) 0.97 (–0.16) 1.35* (2.42) 1.80 (3.56)***

Source: Authors' calculations based on ELS 2002-2012.
Sample: On-time high school graduates, not enrolled in a postsecondary institution in 2012.
Note: T-statistics in parentheses.
aOur SES variable was created by NCES through ELS of information on parents’ occupations and par-
ents’ education.
bTest score is the composite math and language arts standardized test score from 2002.
cSome college is the reference category.
*p < .05; **p < .01; ***p < .001
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need for Algebra II for sub-BA success (Stone 
and Lewis 2012; Tucker 2013), noted earlier. 
Contrary to the usual rhetoric about college 
academic readiness, these findings suggest 
that sub-BA credential success does not require 
college-level academic achievement, nor high 
SES. Students with low test scores or low-SES 
backgrounds are no less successful at complet-
ing certificates or even associate’s degrees than 
more advantaged students, all else equal.

Who Gets Higher Employment and Earnings 
in Each Credentials’ Labor Market?
Next we examine whether SES or test scores are 
related to employment outcomes within each 
credential category. Each credential leads to dif-
ferent occupations, which may reward differ-
ent personal attributes. If students with low 
test scores succeed in completing sub-BA cre-
dentials, do these graduates suffer lower em-
ployment rates or lower earnings than higher 
achieving graduates? It is conceivable that em-
ployers may prefer graduates with high test 
scores, high SES, or BA plans (perhaps a proxy 
for motivation), so these qualities may predict 
higher employment or earnings for graduates 
with each educational credential.

Logistic regressions analyze employment 
in 2012 for each credential separately (table 9, 
columns 1 through 4). SES does not predict 
employment for any credential (except those 
with no credential, some college). Similarly, 
higher test scores do not predict increased em-
ployment for any credential, except certificate 
graduates, which is just barely significant at 
t=1.98 (table 9). In addition, BA plans increase 
employment for students who complete BAs, 
but are not associated with higher employ-
ment rates for graduates of any other creden-
tial. In sum, SES, test scores, and BA plans 
pose few obstacles to employment for most 
credentials.

Looking at early earnings, we find that SES, 
test scores, and BA plans predict greater earn-
ings among BA graduates, but not for individ-
uals in the two sub-BA groups (table 8, col-
umns 5 through 8). Thus, unlike the BA, sub-BA 
credentials lead to labor markets that do not 
hurt graduates with low SES, low test scores, 
or lower postsecondary plans.

Question 4: Do students combine a sub-BA 
with a BA or choose one or the other?
Like other researchers, we have treated stu-
dents’ highest credential eight years after high 
school as their ultimate attainment. This is 
consistent with the status-attainment model 
and the way counselors encourage students to 
choose a single, typically high, degree goal. Al-
though advocates of BA expectations discour-
age sub-BA credentials because they lead to 
lower average earnings, that advice assumes 
that educational attainment ends after the first 
credential. However, those who complete cer-
tificates and AAs often combine credentials in 
a process referred to by reformers as stacking, 
in which they build on prior credentials (Gan-
zglass 2014). In the AddHealth sample of young 
adults, about 47 percent of BA graduates also 
have an AA (Rosenbaum 2012). Moreover, 19 
percent of adult certificate holders also have 
AAs and an additional 12 percent have BAs 
(Carnevale, Rose, and Hanson 2012). These per-
centages may not seem large, but they are im-
pressive given that, historically, community 
colleges have not designed explicit mecha-
nisms by which to combine degrees.

However, it is likely that students who dis-
covered degree ladder options in the past did 
so with little help from colleges. For example, 
in a study of twenty community college web-
sites in Illinois and California, we saw no men-
tion of this possibility. We also interviewed 
twelve counselors from various community 
colleges, none of whom mentioned combining 
degrees (Rosenbaum et al. 2015). Indeed, the 
only respondents who discussed degree lad-
ders were a few community college faculty in 
occupational programs.

That study also included interviews with 
sixty-five community college students, and we 
found a few with plans to combine certificates 
with higher degrees. Doubting how long he 
would persist, one student was pursuing a cer-
tificate with a plan to pursue an associate de-
gree if he succeeded. Another student was en-
rolled in a BA program in a four-year college, 
but was pursuing a certificate at a nearby com-
munity college on the side, just in case his lib-
eral arts BA did not lead to a job. Interestingly, 
both students discovered this strategy from 
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their middle-class relatives, while none of the 
low-income students in our sample knew 
about certificates. Few students seem to know 
about degree ladders or their possible desir-
ability, although many could likely benefit 
from this strategy.

However, some colleges do announce de-
gree ladders, and a few go one step further by 
building them into their programs. These col-
leges structure the curriculum so that students 
get an automatic certificate after passing the 
first year’s courses, an associate’s degree after 
two years, and a BA after four years (Rosen-
baum, Deil-Amen, and Person 2006). These col-
leges consider degree ladders an insurance 
policy to guarantee interim payoffs. The debate 
about which degree to choose disappears in 
these programs because everyone pursues 
multiple credentials simultaneously.

Although certificate and associate degree 
credits do not always count toward later de-
grees, the overlap is typically higher in new 
bachelors of applied science degrees (BAS), 
which are often in the same occupations as ap-
plied associate’s degrees such as computer net-
working, health, and business (see also Bragg 
and Ruud 2012). Even if all credits do not trans-
fer, degree ladders can provide valuable fall-
back options. For example, we interviewed a 
student who dropped out after two years be-
cause of a family crisis (Rosenbaum, Deil-
Amen, and Person 2006). Although she could 
not complete her planned BA, she had attained 
a certificate and associate degree in the mean-
time, both of which had already improved her 
labor market prospects. For students who face 
high risks of family crises, degree ladders seem 
ideally suited to unpredictable interruptions.

Colleges can create procedures that take ad-
vantage of colleges’ current credential options 
and reduce students’ financial and academic 
risks (Rosenbaum, Deil-Amen, and Person 
2006). Degree ladders, which can be developed 
from existing two-year college programs, allow 
students new options for combining creden-
tials and create potential for increased labor 
market benefits. We reported a few examples, 
but more comprehensive research can help ed-
ucators understand how these options alter 
student success outcomes.

Conclusion
Our aim is to provide a starting point for new 
questions about rarely considered college op-
tions and outcomes. Our central contention is 
that many desirable options are available that 
would increase youths’ odds of success, but are 
not usually a part of their plans. We show that 
students with low test scores and from low-SES 
families complete sub-BA credentials more fre-
quently than BAs, and that sub-BA credentials 
are associated with improved employment, 
earnings, and many nonmonetary job rewards. 
Moreover, while being low SES and having low 
test scores are significant obstacles to BA de-
gree completion, and to earnings payoffs from 
BA degrees, they may not be obstacles to sub-
BA credential completion or their payoffs.

Research often finds hidden obstacles to 
helping disadvantaged youth, and even the 
most well-intentioned and carefully consid-
ered reforms may have adverse effects. One fa-
mous example is Sesame Street, which aimed 
to reduce inequality in reading skills, but actu-
ally had greater benefits for advantaged chil-
dren, which ultimately increased inequality 
(Cook 1975). Although reformers call for new 
career pathways that do not encourage tradi-
tional inequalities (Schwartz 2014), our analy-
ses indicate that colleges already provide valu-
able alternative pathways in sub-BA credentials, 
but they are not visible and are not considered 
in the college-planning process in most high 
schools. Certificates and associate’s degrees 
are better options than many expect, and are 
even associated with nonmonetary job rewards 
that are rarely considered by research. At a 
time of increasing inequality, when education 
often reproduces background disadvantages, 
these sub-BA credentials may not reproduce 
inequality in completion odds or in labor mar-
ket outcomes, and they deserve further consid-
eration.

Some observers criticize processes that do 
not reward high test scores for being unmeri-
tocratic. However, that may be a mistaken in-
ference in this case. Sub-BA credentials and 
sub-BA labor markets require many kinds of 
merit—effort, persistence, and technical skills, 
but perhaps not high-level academic or testing 
skills. Surgical technicians, computer network 
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technicians, and mechanics must possess job 
skills, communications skills, problem-solving 
skills, and meticulous attention to quality, but 
basic math and English skills may be suffi-
cient. Requiring high test scores for these jobs 
may have nothing to do with merit or perfor-
mance. Moreover, with potentially reduced ac-
ademic requirements for certain college cre-
dentials, a single college readiness standard is 
likely not enough.

The lack of SES correlation with postgradu-
ation sub-BA outcomes is perhaps our most 
surprising finding. SES usually increases edu-
cation and occupational attainments, often be-
cause of better schooling, social connections, 
or cultural capital associated with SES. How-
ever, mid-skilled jobs that require sub-BA cre-
dentials may not need the skills and cultural 
values emphasized in middle-class homes, 
meaning more students who follow that path-
way can succeed (Lareau 2012). One potential 
explanation for the lack of disadvantages for 
low-income or low-achieving students may be 
that more advantaged students do not recog-
nize the value of sub-BA credentials, so they do 
not seek them in large numbers and use their 
advantages to crowd out other students. A dif-
ferent explanation is that these credentials and 
their related career pathways simply may not 
require the cultural capital that comes from 
higher SES backgrounds (Laureau 2012), or 
these programs teach the necessary soft skills 
and cultural values.

One serious limitation in most research, 
including ours, is that credentials likely have 
different payoffs in different occupations (Ja-
cobson and Mohker 2008). Even large na-
tional samples such as ELS may be too small 
to analyze specific occupations, and miss im-
portant nuances of sub-BA credential out-
comes. The best data sets to study these is-
sues are the universe of students in an entire 
state. Jacobson and Mohker took advantage 
of Florida’s rich data to study nearly four mil-
lion students to find large discrepancies by 
major, and future research on these issues can 
do the same.

Another limitation in the presented data is 
the age of the ELS and AddHealth samples 
(twenty-six to thirty-two) because credential 

payoff disparities may increase at older ages. 
Yet the employment outcomes of young adults 
are important. Young adults have great dif
ficulty earning enough to support a family 
(Settersten and Ray 2011), and as discussed 
earlier, these are the foundational years for 
career development. Further work can exam-
ine whether our findings that certificates and 
AAs lead to valuable careers holds as individ-
uals get older.

Despite those caveats, the presented analy-
ses give hope that nontraditional students with 
poor odds of BA completion may be able to at-
tain a credential with real labor market value. 
We have discussed at length the possibility of 
degree ladders, contending that the usual ei-
ther-or arguments of sub-BAs versus BAs pres-
ent a false dichotomy. Students do not have to 
pick a single degree goal, and some may ben-
efit from planning a sequence of credentials. 
Some colleges even make degree ladders al-
most automatic. Advising procedures can 
make sub-BA credentials fallback options for 
students about to drop out of a BA program, 
so that students can benefit more quickly, in-
stead of wasting several years before returning 
to college (Horn 1999). Future studies should 
examine college procedures designed to help 
students see how to combine credentials and 
their benefits.

Americans can be proud of dramatically im-
proving college access for high school gradu-
ates, but we cannot stop there. Our society 
gives youth a too narrow vision of college op-
tions, careers, and the academic requirements 
for attaining them. In particular, while most 
students pursue BA degrees that may have low 
odds of success for the most disadvantaged 
among them, they often ignore valuable sub-
BA credentials. We do youth a disservice by 
avoiding mention of sub-BAs and their desir-
able features. Advocates of the universal BA 
pursuits should reconsider blindly advising all 
students into a singular goal that prevents 
them from seeing sub-BA credentials that offer 
fewer academic and financial obstacles, better 
odds, desirable outcomes, and the potential to 
pursue BA plans later. Students would benefit 
from receiving full information on all their 
postsecondary options.
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This paper investigates changes in tuition policies in the wake of tuition deregulation in Texas, which in 
2003 transferred tuition-setting authority from the state legislature to institutions. We find that price in-
creases accelerated, particularly at the most selective institutions. Institutions also began differentiating 
price by undergraduate program, raising relative prices for the most costly and lucrative majors, including 
engineering, business, nursing, and architecture. Price increases were particularly large for institutions with 
the highest initial costs and for programs with a high earnings premium within institutions, though lower 
for institutions with more low-income students. These distinctions suggest that public postsecondary institu-
tions respond to microeconomic incentives when given greater autonomy to set price, and take some mea-
sures to alleviate impacts on low-income students. The Texas experience suggests that decentralized price-
setting generates greater price differentiation within the public higher education system, both across and 
within institutions.
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Colleges are increasingly being judged by the 
value they provide to their students as critics 
point to skyrocketing tuition, low graduation 
rates, and poor job prospects of recent gradu-
ates. Lawmakers and policymakers at many 
levels have joined this chorus of criticism and 
have been introducing ways to hold colleges 
more accountable for their value. The Obama 
administration has explored the possibility of 
tying federal financial aid to different mea-
sures of value, and many states have intro-
duced performance-based funding. However, 
diminished direct state support for higher ed-
ucation has made it difficult for colleges to 
maintain, much less improve, the quality of 
their programs. In fact, John Bound, Michael 
Lovenheim, and Sarah Turner (2010) find that 

much of the decline in graduation rates since 
the 1970s can be traced to reductions in edu-
cational resources and enrollment shifts to 
less-resourced sectors.

Declines in state support have also raised 
affordability concerns because many institu-
tions have responded by raising tuition. Al-
though shifting costs to students via tuition 
increases would be one way to compensate for 
lost state revenue, this option is limited for 
many public colleges and universities that 
have limited flexibility to set prices. The re-
sponsibility for setting tuition is left to indi-
vidual institutions in only ten states; state leg-
islatures or other broad government boards 
have primary authority in the others (Carlson 
2011). This pattern is changing, however, as a 
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handful of states (Florida, Virginia, Texas) de-
centralized tuition-setting authority in some 
way recently, and lawmakers in New York, 
Washington, Ohio, and Wisconsin have con-
sidered doing so (Camou and Patton 2012; De-
aton 2006; Marley and Herzog 2015; McBain 
2010).

Despite the policy relevance and potential 
impacts on access and affordability, evidence 
is scant on how public institutions alter their 
tuition levels or policies when given more au-
tonomy over tuition-setting. Much research on 
university pricing has focused on private, par-
ticularly elite, institutions (Clotfelter 1996; Eh-
renberg 2001; Epple, Romano, and Sieg 2006) 
and generally not on tuition-setting structures. 
Findings are mixed in the limited analysis of 
the public sector that has examined tuition-
setting and governance structures. Robert 
Lowry (2001) finds that tuition at public uni-
versities is higher when a state has multiple 
governing boards, Michael Rizzo and Ronald 
Ehrenberg (2004) find no relationship, and Mi-
chael McLendon, James Hearn, and Robert 
Hammond (2013) find that tuition is lower in 
states with more governing boards. Because 
the number of governing boards in each state 
varies little over time, each of these studies es-
sentially relies on the cross-sectional relation-
ship between state governance structures and 
tuition levels, which may be subject to various 
forms of bias.1 Stella Flores and Justin Shepard 
(2014) examine the effect of tuition deregula-
tion at seven Texas institutions and find that 
institution-level price has accelerated but ef-
fects on enrollment of underrepresented mi-
nority students is mixed. The behavior of pri-
vate universities is unlikely to provide a clear 
model of how public institutions will respond 
to greater pricing authority, as public institu-
tions have a formal responsibility for educat-
ing their in-state residents that private institu-
tions do not (Weisbrod, Ballou, and Asch 2008). 
Furthermore, if state lawmakers internalized 
institutional objectives before deregulation, 

shifts in the nominal responsibility for setting 
prices could have minimal impact. For all 
these reasons, an empirical examination of 
whether and how public institutions alter 
prices when given more authority to do so is 
essential.

To answer these questions, this study de-
scribes the experience of public universities in 
the state of Texas, which underwent an enor-
mous change in pricing control in 2003 when 
tuition-setting authority was transferred from 
the state legislature to the governing board of 
each public university. Texas is a particularly 
good setting to examine the topic of deregula-
tion in light of its institutional diversity and 
the scope of the policy changes. We make three 
contributions to prior work. First, we focus on 
a sharp change in the financial independence 
of public universities specifically as it relates 
to tuition-setting authority, rather than on 
cross-sectional relationships between general 
measures of governance structure and tuition 
levels. Examining tuition changes around a 
known policy change and for a fixed set of in-
stitutions eliminates many sources of bias in-
herent in previous cross-sectional work. Sec-
ond, in addition to studying institution-level 
price variation, we also examine program-
specific prices within institutions. Prior re-
search on price-setting has focused on overall 
institution-level price with no systematic anal-
ysis of price differences across programs 
within institutions. The program-specific anal-
ysis in this study is enabled by novel data about 
pricing practices at a program level within in-
stitutions, which we assembled from numer-
ous historical and archival sources. Within-
institution analysis is important because many 
institutions have turned to or are considering 
differential tuition to maintain program qual-
ity in the face of diminished state appropria-
tions. Third, we focus broadly on public four-
year colleges and universities in the state, 
rather than on private institutions or selective 
public flagships. This is important as the ma-

1. Rizzo and Ehrenberg (2004) do use panel data, but omit governing board measures from their longitudinal 
analysis presumably because they do not change much over time. McLendon and his colleagues (2013) incor-
porate several measures of governance structure (including number of governing boards) in longitudinal analy-
sis that includes institution fixed effects, but do not explicitly assess the extent to which governing board mea-
sures actually change over time, which is necessary for identification.
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jority of college students attend public four-
year colleges outside the flagships.

In our analysis, we first compare the experi-
ence of Texas to other states using institution-
level data and a difference-in-differences ap-
proach. We find that price increases accelerated 
across the state in the wake of deregulation. In 
fact, the raw price gap between public univer-
sities in Texas and elsewhere closed in the 
years following deregulation. Event study esti-
mates suggest that college prices in Texas were 
trending similarly to those in other states in 
the years leading up to deregulation, but di-
verged immediately afterwards. Relative price 
growth was particularly large at the most selec-
tive institutions and was not fully offset by ad-
ditional grant aid, thus Texas college students’ 
net price increased considerably. We next look 
within Texas, comparing price growth across 
institutions and programs. We find that price 
increases were particularly large for those in-
stitutions with the greatest initial costs, for 
high-cost fields, and for the most lucrative and 
selective programs within institutions. Institu-
tions with many low-income students experi-
enced lower price growth and additional grant 
aid also offset some of the price growth for low-
income students. One implication is that de-
regulation resulted in much greater differen-
tiation within the public higher education 
system in Texas.

These results suggest that public institu-
tions respond to microeconomic incentives 
when setting prices but take measures to mit-
igate impacts on low-income students. Al-
though it may not be surprising that institu-
tions altered prices following deregulation, the 
specific patterns of these changes were un-
known beforehand and are potentially infor-
mative about the differing objectives of institu-
tions and state lawmakers. State lawmakers 
appear to place relatively more value on broad-
based affordability, having maintained low and 
uniform sticker prices prior to deregulation. 
Institutions, on the other hand, appear to 

place relatively more weight on program qual-
ity and desire greater differentiation, both 
across programs and institutions. Whether 
these patterns reflect different objectives (such 
as a different conception of social welfare on 
the part of institutions) or differences in infor-
mation (institutions may have better informa-
tion about the appropriate level of differentia-
tion), we cannot tell. Regardless, the balance 
struck between affordability and quality objec-
tives clearly depends on the nominal price-
setter, which numerous states have recently 
altered (or considered altering). The equity and 
efficiency consequences of these price changes 
ultimately hinges on how they affected the 
sorting of students into programs, changed in-
stitutional capacity, and impacted program 
quality. A necessary first step to addressing 
these normative issues is to document and un-
derstand how public institutions change their 
pricing practices when given full autonomy to 
do so.

Background
Texas has a large and diverse public higher 
education system that includes thirty-nine 
four-year colleges, which range from very se-
lective top research universities to relatively 
unselective regional campuses. As in many 
other states, these institutions have histori-
cally relied heavily on state appropriations as 
the main source of funding. In 2000, state ap-
propriations accounted for 38 percent of the 
revenue at four-year institutions, and tuition 
for 18 percent (South Regional Education 
Board 2013), though appropriations have been 
declining in Texas for last five years (Palmer 
2013).2

State appropriations in Texas are deter-
mined by a funding formula that reimburses 
institutions a fixed rate for the number of 
weighted semester credit hours its students 
earn. Weights, which vary across five academic 
levels and twenty discipline areas, are de
termined by cost differences.3 Importantly, 

2. In 2005, state appropriations accounted for 24.6 percent of the revenue at four-year institutions, and tuition 
accounted for 19.2 percent.

3. The five levels include lower division undergraduates, upper division undergraduates, graduate students, 
doctoral students, and professional students. The twenty discipline areas are liberal arts, science, fine arts, 
teacher education, agriculture, engineering, home economics, law, social sciences, library sciences, development 
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weights within these level-discipline cells are 
the same across all institutions; a flagship in-
stitution receives the same appropriation for a 
lower-division liberal arts course as a less se-
lective institution, despite potentially investing 
more resources in this course. Thus institu-
tions whose students would demand (or ben-
efit from) a greater level of investment in a 
given discipline-level will find it difficult to do 
so because this spending would not be reim-
bursed by the state.

Higher tuition and fees is one way that in-
stitutions could potentially fund greater levels 
of investment than is supported by the state. 
Historically, however, tuition and fees in Texas 
were controlled quite closely by the state leg-
islature. Tuition at public universities consists 
of statutory and designated tuition (THECB 
2010b). Statutory tuition is a tuition charge au-
thorized under Texas Education Code (TEC) 
54.051, which is a fixed rate per credit hour that 
differs only by residency status, but is other-
wise constant across institutions. Designated 
tuition is a charge authorized by TEC 54.0513 
that permits institutions to impose an addi-
tional tuition charge that the governing board 
of the institution deems appropriate and nec-
essary. Designated tuition, previously known 
as a building use fee, was intended to permit 
institutions with greater costs to capture some 
of that cost through fees. Though designated 
tuition charges were determined by institu-
tions, the legislature historically capped desig-
nated tuition at the level of statutory tuition.

In addition to the statutory and designated 
tuition, universities were allowed to charge 
mandatory and course fees. Under TEC 55.16, 
amended in 2001, all public institutions were 
allowed to charge extra fees for costs associ-
ated with services or activities. Mandatory fees 
are charged to a student on enrollment to pro-
vide services available to every student. On the 
other hand, course fees include fees charged 
for students enrolled in a particular course, or 
discretionary fees for students participating in 
a special activity.

Tuition Deregulation
In response to the economic downturn, the 
state decreased revenue appropriations in 2002 
(Hernandez 2009). With leadership from the 
state’s research-intensive universities, particu-
larly the University of Texas (UT) and Texas 
A&M systems, many institutions advocated for 
more flexibility in setting tuitions in this time 
of reduced state support. The UT system lead-
ership argued that the traditional tuition 
model did not provide enough pricing options 
for the array of services offered and did not 
adequately consider variation across institu-
tions in terms of market demand, types of pro-
grams offered or the national prominence of 
these programs (University of Texas 2008), 
claiming that a “deregulated environment is a 
more efficient environment” (Hall 2003). The 
argument was that tuition flexibility would not 
only permit maintenance of existing levels of 
service, but also increase institutional agility 
to anticipate and meet statewide educational 
and economic development needs. Institu-
tions would be able to actively engage in enroll-
ment management using the market forces of 
supply and demand. Furthermore, the advo-
cates insisted that tuition deregulation would 
improve institutional performance as the 
market-driven pricing models encourage stu-
dents to take higher course loads and mini-
mize exposure to tuition escalation.

In September 2003, the legislature passed 
HB 3015, which modified TEC 54.0513 to allow 
governing boards of public universities to set 
different designated tuition rates, with no up-
per limit. The amount can also vary by pro-
gram, course level, academic period, term, and 
credit load and any other dimension institu-
tions deem appropriate.

The major concern about tuition deregula-
tion was that large tuition increases may create 
financial burdens for low-income students. 
Thus the deregulation came with a require-
ment that 20 percent of the proceeds from 
Texas resident undergraduate rates greater 
than $46 per school credit hour be set aside to 

education, vocational training, physical training, health services, pharmacy, business administration, optometry, 
teacher education practice, technology, nursing, and veterinary medicine. Weights are normalized to 1.00 for 
lower division liberal arts courses, and are updated every few years (THECB 2010a).
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provide financial assistance to students.4 In ad-
dition, the legislature mandated that every in-
stitution participating in tuition deregulation 
had to meet performance criteria and show 
progress toward the goals outlined in the Texas 
master plan for higher education (McBain 
2010).

Review of Literature
Most research on college price-setting has ex-
amined the determinants of institution-level 
price, focusing on state appropriations, federal 
and state aid programs, market pressure, and 
governance structures.5

State Appropriations
Given the significant dependence of public in-
stitutions on public subsidizes, several re-
searchers have investigated how state context 
matters for public institutions’ pricing (Hearn, 
Griswold, and Marine 1996; Kane 1999; Paulsen 
2000; Toutkoushian and Hollis 1998). Declines 
in state support are followed by increases in 
in-state tuition in subsequent years (Koshal 
and Koshal 2000) and higher net tuition reve-
nue (Lowry 2001). Rizzo and Ehrenberg (2004) 
also find that higher state appropriations per 
students are associated with lower tuition, 
though the elasticity is far from unity.

The impact of state finance on tuition might 
also be mediated by institutional characteris-
tics. Michael McLendon, James Hearn, and 
Robert Hammond (2013) find that as state ap-
propriation increases, tuition at public flag-
ships grows more slowly. Factors such as pro-
portion of out-of-state students also influence 
tuition levels. Rizzo and Ehrenberg (2004) also 
show that schools with higher Barron’s selec-
tivity rankings, higher endowment per stu-
dent, higher ratio of graduate to undergradu-
ate students, and higher seating capacity 
charge more in-state undergraduate tuition.

Federal and State Aid
Several studies have investigated whether in-
stitutions capture the benefits of federal and 
state aid programs by increasing tuition, the 
so-called Bennett Hypothesis. Private selective 
institutions do capture some of the benefits of 
Pell Grants via higher net tuition, though pub-
lic institutions do not appear to do so (Singell 
and Stone 2007; Turner 2012). Bridget Long 
(2004) finds that the Georgia HOPE scholarship 
decreased tuition at public institutions by 3 
percent but increased it at private institutions 
by about 5 percent. The author explains these 
different patterns by the limited flexibility of 
public schools to raise tuition and the nature 
of the scholarship. Rizzo and Ehrenberg (2004) 
find somewhat mixed results on state merit-aid 
programs, depending on the states. Yet this 
study showed that more generous Pell Grant 
and federal subsidized loans significantly in-
creased in-state tuition.

Market Structure
Caroline Hoxby (1997) presents the most com-
prehensive study on the changing market 
structure of higher education and its implica-
tion for institution quality and price. Using 
changes in several exogenous factors as instru-
ments (telecommunications, travel costs, use 
of standardized admissions tests, tuition reci-
procity agreements), she found that market ex-
pansion resulted in greater vertical differentia-
tion, higher average quality, and increased 
average price as students increasingly sorted 
based on ability. Colleges also increased sub-
sidies to high ability students, whose input 
quality is high.

This study and several others find signifi-
cant differences between public and private in-
stitutions in response to market changes: the 
increase in tuition and subsidizes were most 
significant at elite private institutions (Clotfel-

4. Of the 20 percent, 5 percent funds the Texas B-On-Time Loan Program, which is a no-interest loan where the 
entire loan amount can be forgiven upon graduation if students graduate with a minimum of B grade GPA. The 
remaining 15 percent is allocated for each institution’s need-based financial aid.

5. A long literature on the effects of tuition increases on student enrollment and success is indirectly relevant 
here in that students’ enrollment responses should influence institutions’ pricing decisions (for a recent overview 
of this literature, see Kane 1999; for program-specific enrollment responses to price, see Shin and Milton 2008; 
Stange 2015).
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ter 1996). One explanation is that public insti-
tutions’ ability to change tuition in response 
to market forces is often constrained by state 
policies and political pressures. Although in-
stitutions aggressively seek resources, various 
pressures from local governments, interest 
groups, alumni, governing boards, and ap-
pointment and evaluation of leaderships can 
also impact pricing decisions (Ehrenberg 2001).

Governance Structure
In light of these observed differences between 
public and private institutions and the vast dif-
ferences in public institutions across states, 
several researchers have also examined gover-
nance structures as a mediating factor. Lowry 
(2001) finds that in the states where public uni-
versities have more financial autonomy, tuition 
and fee revenues tend to be higher. On the con-
trary, Rizzo and Ehrenberg (2004) find no evi-
dence for the relationship between autono-
mous governance structures and higher 
tuition. This finding is echoed by McLendon, 
Hearn, and Hammond (2013), who find that 
having a weak governing board (a measure of 
institutional autonomy) has no significant as-
sociation with tuition prices. A limitation of 
prior work on governance structures is that 
such structures rarely change over time. Previ-
ous work may thus conflate the effects of gov-
ernance structure per se with other state-level 
factors that are correlated with it.

Program-Specific Pricing
Almost all previous research on price-setting 
focuses on factors that determine overall 
institution-level price and offers no analysis of 
price differences across programs within insti-
tutions. This is surprising, because many in-
stitutions have turned to differential tuition to 
maintain program quality in the face of dimin-
ished state appropriations. Differential pricing 
is particularly compelling for costly majors and 
for those that lead to jobs with higher eco-
nomic returns (Ehrenberg 2007; Heller 2006; 
Mortenson 2004; Ward and Douglass 2005). 

Only recently have these practices been docu-
mented on a national scale. In a broad survey 
of 165 public research universities, Glen Nelson 
(2008) finds that 45 percent of schools have at 
least one undergraduate program with differ-
ential tuition or fees in 2008, with most imple-
menting them in the past decade. Many others, 
such as the University of California System, 
have recently considered such a scheme. Dif-
ferential pricing by level, independent of major 
program, is more rare, but still present at some 
institutions (Ehrenberg 2012; Simone 2010). A 
recent survey found a continuation of this 
trend: Ehrenberg (2012) reports that 42 percent 
of all public doctoral institutions had some 
form of tuition differential in 2010–2011, as did 
many public master’s-level (18 percent) and 
bachelor’s-level (30 percent) public institu-
tions, and that growth has been steady since 
the mid-1990s (Cornell Higher Education Re-
search Institute 2012). In survey responses, 
campus administrators perceived that differ-
ential tuition increased tuition revenue, but 
did not perceive any effects on total enrollment 
or enrollment by major (Nelson 2008), particu-
larly that of minority students (Ravenscroft 
and Enyeart 2009). Incremental tuition reve-
nue is allocated to colleges or departments in 
most cases, and the central administration 
keeps part of differential tuition revenue at 
some institutions. The tuition revenue is spent 
on teaching expenditure (reduction of faculty-
student ratio, increases in faculty salaries), 
equipment and technology support, and finan-
cial aid (Ravenscroft and Enyeart 2009).

Theoretical Fr amework
To structure our empirical work, we briefly 
sketch several prominent economic factors po-
tentially influencing public institutions’ pric-
ing behavior in the wake of tuition deregula-
tion.6 We pay particular attention to factors 
that explain why institutions may increase 
prices for particular programs rather than at 
the same rate across the board. Our starting 
point is a model of price-setting where univer-

6. This discussion glosses over the fact that the changes we document empirically result from a shift in price-
setting autonomy from state lawmakers to institutions themselves. If lawmakers were completely internalizing 
the objectives of the institutions prior to deregulation, we would see little change in price following deregulation 
and would thus be unable to quantify the importance of the factors described.
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sities have some market power (demand is not 
perfectly price elastic) and offer multiple prod-
ucts, such as training in different academic 
disciplines. Market power can arise either from 
students’ geographic immobility or vertical dif-
ferentiation with a small number of options at 
each quality level. Universities are assumed to 
choose prices and spending levels to maximize 
an objective (such as prestige, surplus, diver-
sity, or student success) subject to a budget 
constraint that educational spending must be 
covered by tuition and state revenue.7

A first prediction is that institutions or pro-
grams with greater costs at baseline should 
charge higher prices after deregulation. Disci-
plines require different teaching technologies, 
creating variation in costs of facilities or fac-
ulty salary (Johnson and Turner 2009; Thorn-
ton 2007). For instance, engineering instruc-
tion is much more costly than instruction in 
liberal arts (Middaugh et al. 2003). In some 
academic fields, faculty can command greater 
compensation because of private-sector com-
petition, and this may force institutions to gen-
erate more revenue to retain them (Deaton 
2006). Before deregulation, institutions did not 
have the flexibility to align price very closely 
with inherent costs, thus some programs were 
underpriced relative to cost. This resulted in 
cross-subsidization across academic disci-
plines, from low-cost—such as the humanities 
and social sciences—to high-cost—such as 
fine arts, agriculture, business, and engineer-
ing (James 1978; Zemsky, Wegner, and Massy 
2005). From this perspective, differential pric-
ing alleviates undue expense on students in 
less expensive majors (Harwell 2013). Given 
pricing flexibility, universities will likely in-
crease prices for costly majors and moderate 
increases for lower-cost ones (Berg and Hoe-
nack 1987; Hoenack and Weiler 1975; Yanikoski 
and Wilson 1984). Although differential tuition 
could benefit low-income students who enter 
low-cost fields (Little, O’Toole, and Wetzel 

1997), it may also hamper access to high-cost 
ones. Institutions concerned about access may 
thus allocate part of the incremental revenue 
to financial aid.

An observably similar, though conceptually 
distinct, prediction is that price increases 
should be greatest for those programs already 
making the largest educational investments 
before deregulation. Vertical differentiation 
across institutions arises from heterogeneous 
demand for college quality and complementar-
ity between student ability and college quality 
(Hoxby 2009; Rothschild and White 1995). Price 
regulation constrains the extent of quality dif-
ferentiation because students with high de-
mand for educational inputs are not able to 
obtain (and pay for) them. Deregulation thus 
should increase price and educational inputs 
most dramatically at institutions and for pro-
grams that already had high levels of inputs, 
similar to the effects of increased market com-
petition (Hoxby 1997, 2009). When proposing 
higher tuition, institutions emphasize the 
need to enhance quality through additional re-
sources, which can be used for faculty hiring 
and salary increase, smaller classes, better fa-
cilities, and more student supports.8 Depart-
ments’ quest for quality and reputation are 
further driven by schools’ desire to obtain re-
source parity with peer institutions (for exam-
ple, Texas A&M University 2010), which may be 
most salient for the most well-resourced insti-
tutions at baseline.

A second prediction is that institutions and 
programs facing more elastic demand should 
be more reluctant to raise price. This is a basic 
tenet of monopolistic pricing and has been ex-
amined in the context of university pricing (Eh-
renberg and Sherman 1987; Epple, Romano, 
and Seig 2006). At the program level, demand 
for majors may be less elastic if students expect 
the degree to pay off in the job market much 
more than their next alternative (such as busi-
ness) or if the degree is required for entry to 

7. We do not take a stand on institutional objective, though the predictions we make likely hold for several plau-
sible institutional objective functions. Furthermore, institutions have other sources of revenue too, including 
alumni donations and federal and state grants. We ignore these in this study.

8. Texas A&M and the University of Houston report that additional revenue, beyond the 20 percent set aside for 
financial aid, is largely retained by the colleges and spent at the discretion of the dean of the colleges (Ravenscroft 
and Enyeart 2009).
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the related occupation (such as nursing). Al-
though it is difficult to infer demand elasticity 
directly without putting more structure on the 
nature of the higher education market, we pro-
pose several markers for demand elasticity at 
the institution and program level.

Third, it is likely that institutions whose stu-
dents are lower income or otherwise underrep-
resented in college would, all else equal, have 
more restrained price increases following de-
regulation. Public universities have multiple 
objectives, including providing access to post-
secondary education for socioeconomically dis-
advantaged students. In fact, increasing access 
and success for disadvantaged students was 
one of the main objectives of Texas’ master plan 
for higher education in 2000 (THECB 2000). 
Price increases at institutions that serve many 
low-income students may thus be particularly 
detrimental to states’ access goals. Finally, in-
stitutions’ pricing decisions following deregu-
lation could reflect other objectives, such as re-
sponding to market needs for certain types of 
work forces (Deaton 2006). For example, insti-
tutions may not want to increase price for cer-
tain majors deemed critical to the local work-
force. We do not investigate this factor directly.

Cross-State Comparisons
We begin our analysis by contrasting the expe-
rience of public universities in Texas to similar 
universities in other states, which were not 
subject to the regulatory change. From the In-
tegrated Postsecondary Education Data System 
(IPEDS), we assemble data on in-state tuition 
and fees, revenues by category, and total en-
rollment for each public four-year university in 
the country from 2000 to 2010.9 To this data we 
merge on information about Barron’s selectiv-
ity in 2004 and the state unemployment rate 
in each year. The full sample includes a total 
of 6,599 observations, corresponding to thirty-
two Texas institutions and approximately 570 
non-Texas institutions per year for eleven 
years. Figure 1 situates Texas institutions in the 

national landscape, depicting the average in-
state tuition and fees at Texas and all non-
Texas public universities over time. Although 
both groups of institutions have been raising 
prices over this period, the price jump at Texas 
universities in 2004 is notable. In fact, Texas 
universities proceed to increase prices at a 
higher rate and ultimately close the price gap 
by 2008. Figure 2 examines revenue sources. 
Though all universities have become more de-
pendent on tuition revenue over time, Texas 
universities depend more on tuition in the 
postderegulation period (figure 2). The share 
of revenue coming from state appropriations 
also dropped in Texas relative to other institu-
tions following deregulation, though it recov-
ered eventually (figure 3).

To examine the robustness of these patterns 
to various control groups and to perform statis-
tical inference, we estimate a generalized 
difference-in-differences (or event study) model. 
Specifically we regress an outcome (such as in-
state tuition and fees) on an indicator for the 
institution being a Texas public institution, a 
full set of year fixed effects, and interactions 
between these year fixed effects and whether 
the institution is a Texas public university.

Yjt = �β0 . Texas Publicj + ∑2010    γt1(yeart = s)  
+ βt1(yeart = s) . Texas Publicj+ ejt

We omit the interaction term for 2003, set-
ting this year as our base year against which 
we measure changes in relative price. The 
model produces a set of coefficients βt indicat-
ing the difference in prices between Texas and 
non-Texas public universities in each year over 
and above what prevailed in 2003. Coefficients 
for the years prior to deregulation offer a test 
of whether Texas and non-Texas institutions 
were trending similarly before deregulation. In 
most of our analysis, we restrict our sample to 
institutions in sixteen southeastern and south-
western states,10 though we also examine other 
sets of institutions as potential control groups. 

s=2000

9. We do not adjust nominal variables (prices and revenues) for inflation as aggregate price trends will be ab-
sorbed by trends in control institutions.

10. These states include Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, 
South Carolina, Tennessee, Virginia, and West Virginia in the Southeast and Arizona, New Mexico, Oklahama, 
and Texas in the Southwest.
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Sources: Authors’ calculations based on IPEDS.
Note: The vertical line refers to 2003 when the bill targeting tuition deregulation was passed.  Averages 
are weighted by total undergraduate enrollment. Nonweighted graphs look similar. Sample includes all 
public four-year institutions in the United States (public universities in Texas versus public universities 
in all other states). 

Figure 1. Average Tuition and Fees
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Sources: Authors’ calculations.
Notes: The vertical line refers to 2003 when the bill targeting tuition deregulation was passed. Averages 
are weighted by total undergraduate enrollment. Nonweighted graphs look similar. Sample includes all 
public four-year institutions in the United States (public universities in Texas versus public universities 
in all other states). 

Figure 2. Share of Revenue from Tuition
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This restricted sample includes approximately 
184 non-Texas institutions per year and a total 
of 2,096 non-Texas observations (for summary 
statistics, see table A1). Our analysis weights 
each observation according to its total under-
graduate enrollment, though unweighted re-
sults are quite similar for all the outcomes we 
examine. As a robustness check, we also con-
trol for the state unemployment rate in some 
specifications, because Texas may have experi-
enced a different economic shock during the 
recession, which could lead us to falsely attri-
bute outcome differences to deregulation. To 
account for the possibility that state-specific 
factors may make the pricing decisions of in-
stitutions correlated within states, we cluster 
standard errors by state.

Figure 4 plots the point estimates and 95 
percent confidence interval of the βts for in-
state tuition and required fees, estimated us-
ing all public institutions in the Southeast or 
Southwest as controls. Although no trend dif-
ference is discernable between Texas and other 
states before deregulation, the relative price in 
Texas rises sharply in 2004 and continues to 
grow through 2009. Ultimately in-state sticker 
price increases by almost $1,500 within five 
years of deregulation, netting out the time 
trend for non-Texas institutions.11 A lack of 
trend prior to deregulation suggests that Texas 
and non-Texas institutions had similar price 
trajectories prior to deregulation and might 
have been expected to continue this pattern in 
the absence of deregulation.12

Sources: Authors’ calculations based on IPEDS.
Notes: The vertical line refers to 2003 when the bill targeting tuition deregulation was passed. Averages 
are weighted by total undergraduate enrollment. Nonweighted graphs look similar. Sample includes all 
public four-year institutions in the United States (public universities in Texas versus public universities 
in all other states). 

Figure 3. Share of Revenue from State Appropriations
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11. Though not reported here, these patterns are mostly unchanged if we use different control groups, namely, 
all public institutions, only the Southeast, only the Southwest, or the Southeast excluding Florida. Texas private 
institutions do not provide a good control group as their tuition rates have been rising relative to Texas public 
institutions even before deregulation.

12. Tables A2 and A3 report estimates using various other control groups, not weighted by enrollment, and 
controlling for state unemployment rate. Estimates from these other specifications are usually similar qualita-
tively and quantitatively as our base model.
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Figure 5 separates institutions by selectiv-
ity. The steepest price increase is seen at the 
five institutions that Barron’s deemed highly 
competitive or very competitive (UT-Austin, 
UT-Dallas, Texas A&M, Texas State—San Mar-
cos, and Texas Tech), though sizable relative 
price increases are seen in all other sectors as 
well.13

Figures 6, 7, and 8 examine two alternative, 
revenue-based, measures of price. In figure 6, 
estimates for tuition and fee revenue per full-
time-equivalent student are very similar to 
those for in-state sticker price, though more 
noisy. To address concerns that tuition in-
creases would create financial hardship for 
low-income students, deregulation came with 
the requirement that 20 percent of the incre-
mental proceeds from resident undergraduate 
tuition be set aside to fund need-based insti-
tutional aid and loan programs. Figure 7 pre
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Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. Control group 
includes all public four-year institutions in either 
the Southwest or Southeast. Standard errors clus-
tered by state. Estimates are weighted by total 
undergraduate enrollment. 

Figure 4. Estimates of Tuition and Fee Changes 
($1,000) After Deregulation
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Figure 5. Estimates of Tuition and Fee Changes ($1,000) After Deregulation, by Selectivity

13. We do see large price increases in the noncompetitive sector as well, but given the few institutions in this 
sector in Texas (six), these results are quite imprecise, especially for later years.
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sents estimates of changes in net tuition rev-
enue (tuition revenue minus institutional 
grants) following deregulation. Although the 
magnitude is somewhat smaller than for 
sticker price, the general pattern is quite simi-
lar. This trend suggests that some of the addi-
tional tuition revenue was devoted to financial 
aid. Figure 8 indicates that Texas public insti-
tutions have increased institutional grant aid 
after deregulation, compared with their coun-
terparts in the Southeast and Southwest.

Figure 9 examines changes in state ap
propriations per student following deregula-
tion using the same difference-in-differences 
model. Texas institutions had a similar path of 
state support in the years leading up to dereg-
ulation, though a sizable drop in state support 
in the four years following. The decline, which 
was partially enabled by deregulation through 
political compromise, is thus an alternative ex-
planation for the steep tuition increases im-
mediately after deregulation. Interestingly, 
Texas institutions continued to expand their 
prices relative to peer institution through 2008 
and 2009, despite state appropriations having 
returned to parity.
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Source: Authors’ calculations based on IPEDS.
Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. Tuition and 
fee revenue per FTE includes students from all 
levels, not exclusively undergraduate. Control 
group includes all public four-year institutions in 
Southwest or Southeast. Standard errors clus-
tered by state. Estimates are weighted by total 
undergraduate enrollment.

Figure 6. Estimates of Changes in Tuition and 
Fee Revenue (per FTE, $1,000) After Deregulation
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Source: Authors’ calculations based on IPEDS.
Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. Tuition and 
fee revenue per FTE includes students from all 
levels, not exclusively undergraduate. Net tuition 
revenue equals tuition revenue minus institutional 
grant expenditure. Control group includes all pub-
lic four-year institutions in Southwest or South-
east. Standard errors clustered by state. Estimates 
are weighted by total undergraduate enrollment.

Figure 7. Estimates of Changes in Net Tuition 
Revenue (per FTE, $1,000) After Deregulation
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Source: Authors’ calculations based on IPEDS.
Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. Institutional 
grant aid per FTE includes students from all levels, 
not exclusively undergraduate. Control group in-
cludes all public four-year institutions in South-
west or Southeast. Standard errors clustered by 
state. Estimates are weighted by total undergrad-
uate enrollment. 

Figure 8. Estimates of Changes in Institutional 
Grant Aid (per FTE, $1,000) After Deregulation
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Within Te x as Comparisons

Data and Measures
Although information on average or typical tu-
ition and fees are available for institutions 
from a number of standard sources, no system-
atic data exist about prices of specific under-
graduate programs within institutions or how 
these prices vary with credit load or undergrad-
uate level. To fill this gap, we collected detailed 
information on each Texas public institution’s 
tuition and fees from the academic years of 
2000 to 2011. We capture price separately by the 
five-way interaction of major, credit load, enter-
ing cohort, residency, and undergraduate level. 
This level of granularity is critical because 
many Texas institutions adopted price sched-
ules that vary according to all of these charac-
teristics. Our data come from historical univer-
sities’ tuition and fee schedule documents, 

university catalogs, and campus and system 
documents on tuition policy, obtained from a 
number of sources. We include only tuition 
and fees (sticker price) for on-campus, under-
graduate students. Tuition is the sum of statu-
tory tuition and designated tuition, and fees 
include only mandatory fees, excluding volun-
tary or incremental fees. We also include pro-
gram fees, which are charged to all students 
who enrolled in specific programs or schools 
with regard to advising and career services, in-
structional technology, and learning resource 
centers.

To examine the correlates of price changes, 
we also collected information about programs 
and institutions in 2002, the year before de-
regulation legislation passed and two years be-
fore it became effective, from several other 
sources. Information about expenditure by dis-
cipline and level was obtained from the Public 
General Academic Institution Expenditure 
Study, conducted by the Texas Higher Educa-
tion Coordinating Board (THECB). The study 
provides information about the relative expen-
diture per student credit hour for twenty dis-
ciplines and five levels of instruction, using 
lower-division liberal arts courses as the refer-
ence. Instruction expenditure is calculated 
based on teaching salary, academic support ex-
penses, institutional support, student services, 
and departmental operating expenses. We are 
able to estimate total grant aid (and thus net 
price) for needy students using micro data con-
tained in the financial aid database compiled 
by THECB (2003–2011). These micro data con-
tain grant aid information for all students who 
are eligible for need-based aid and enrolled in 
a Texas public institution. From this data we 
estimate the total, Pell, and non–Pell Grant aid 
for need-eligible in-state juniors enrolled full 
time, averaged separately for each program, in-
stitution, and year whenever there are at least 
five students.14

We constructed two proxies for demand 

Source: Authors’ calculations based on IPEDS.
Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. State appro-
priations revenue per FTE includes students from 
all levels, not exclusively undergraduate. Control 
group includes all public four-year institutions in 
either the Southwest or Southeast. Standard er-
rors clustered by state. Estimates are weighted by 
total undergraduate enrollment. 

Figure 9. Estimates of Changes in State Appro-
priations per FTE ($1,000) After Deregulation
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14. The financial aid data has a few caveats. First, it only consistently includes students that receive need-based 
aid, so net price can only be constructed for this group. Second, the target sample for the database changes 
over time. From 2001 to 2006 the database includes only students who received any type of need-based aid, or 
any type of aid that requires a need analysis. From 2007 to 2009, the database included students who are en-
rolled and completed either a FAFSA or TASFA (Texas Application for State Financial Aid), some of which may 
not have received any aid. Since 2010, the database was expanded to include students who did not apply for 
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elasticity at the program level. First, we created 
indicators of whether each program used an 
admissions process that was separate from 
that for overall freshman admissions to the 
university in 2002, collected from the same 
sources as the price information. This typically 
means that admissions to these programs were 
more selective than for other majors. Second, 
we estimate the average ten-year log earnings 
difference between enrollees of each program 
and Texas high school graduates who do not 
enroll in a Texas public postsecondary institu-
tion from the high school cohort of 2000 from 
student earnings micro data.15 These data were 
obtained from merged student records ob-
tained from the Texas Education Agency, Texas 
Higher Education Coordinating Board, and the 
Texas Workforce Commission, housed at the 
UT-Dallas Education Research Center as part 
of the Texas Schools Project. As a robustness 
check, we also use log earnings estimates ad-
justed to control for sex, race-ethnicity, free-
lunch status, and high school exit exam scores. 
We interpret higher selectivity and higher 
earnings potential as markers for programs 
facing less elastic demand. Finally, we calcu-
lated the freshman acceptance rate from 
THECB data to characterize overall institu-
tional selectively. The proportion of students 
receiving federal grant aid (a proxy for low-
income) for the institution overall was drawn 
from IPEDS.

Although we collected price data on all aca-
demic programs, in the analysis we restrict our 
sample to liberal arts, engineering, business, 

nursing, and architecture programs. Liberal 
arts is the base program against which we com-
pare the price and cost of others and the four 
others are the ones for which differential pric-
ing is implemented most frequently (Nelson 
2008).

Method
We aim to document and characterize how in-
stitutions’ program-specific pricing changed 
following tuition deregulation. We begin with 
descriptive analysis, depicting price trends 
over time, across institution, and across pro-
grams. We also describe the various nonstan-
dard pricing policies that institutions adopted 
following deregulation. These trends and prac-
tices have not previously been documented for 
the state of Texas and, as far as we can find, for 
any set of institutions following a pricing pol-
icy shift as dramatic as tuition deregulation.

To investigate the specific role of different 
factors in explaining these price trends, we 
look at the dollar change in total price (tuition 
+ fees) for each program as a function of fixed 
characteristics of each program and institution 
prior to deregulation. We estimate equation (1) 
using OLS.

ΔPricej,k = �β0 + β1 (
Exp)jk,2002 + β2(Selectivejk)  

+ β3(LnEarningsjk) + δk + βzZj+ εjk� (1)

Our main outcome, ΔPricej,k, is the change 
in price for program k at institution j between 
Fall 2003 (the last term before deregulation 
took effect) and Fall 2011.16 We investigate sev-

SCH

need-based aid, but received merit or performance-based aid. In order to keep our sample of students consistent, 
we restrict to students that received a positive amount of grant aid from at least one need-based aid program 
(Pell, SEOG, Texas Grant, TPEG, or HB 3015). Finally, data confidentiality requirements prevent us from disclos-
ing grant aid for observations with fewer than five students. Thus analysis of program-specific net price will be 
performed on fewer observations than that for sticker price.

15. Specifically, for all Texas high school graduates from the class of 2000 we regress log quarterly earnings 
measured ten or more years after graduation on indicators for first enrollment in one of about three hundred 
institution-major programs (plus community college). The estimated coefficients on these indicators provide 
the log earnings difference between enrollees in these programs and high school graduates who did not enroll 
in a Texas public postsecondary institution within two years of high school. These measures come from ongoing 
work in which one of the authors is examining the impact of price deregulation in Texas on the sorting of students 
to different programs.

16. Results are substantively very similar if 2002 is used as the base year. Pooling multiple years of price data 
and including many interactions between time, postderegulation, and our covariates does not improve precision 
since our main variables of interest are time-invariant.
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eral categories of explanatory variables. Our 
theoretical framework suggests that programs 
that have greater costs in the baseline period 
should have larger increases in price when 
they are permitted greater price-setting flexi-
bility. Because institutions that spend more 
within narrow disciplines and levels are not 
provided greater funding per student, these in-
stitutions have an incentive to charge more 
when they are permitted to do so. The coeffi-
cient on (Exp)jk,2002 captures whether programs 
that are more costly to provide experienced 
larger increases in price following deregula-
tion. This cost variation is both across and 
within institutions, across programs. Second, 
Selectivejk is an indicator for whether program 
k at institution j had a separate or selective ad-
missions policy in 2002 that was distinct from 
that for other majors. For instance, students at 
UT-Arlington have to apply separately to enter 
the engineering program, where applicants are 
required to present higher minimum SAT or 
ACT scores than other majors. We use this vari-
able as a proxy for a program having excess 
demand. Third, LnEarningsjk measures the 
earnings premium that students enrolled in 
program k at institution j have relative to high 

SCH

school graduates that do not enroll in a Texas 
postsecondary institution. Programs (within 
institutions) having excess demand or higher 
earnings premiums should face a less elastic 
demand and thus could raise prices without 
curtailing enrollment. Fourth, we examine a 
small set of institutional characteristics, Zj, 
such as overall selectivity and demographic 
composition (percentage eligible for Pell). 
Finally, in some specifications we include 
program or institution fixed effects (replacing 
institutional characteristics) to examine cross-
program price changes after netting out overall 
price increases at institutions.

Descriptive Evidence
Figure 10 depicts the trend in the total price 
(tuition plus mandatory fees) for several insti-
tutions from 2000 to 2011 for in-state juniors 
majoring in liberal arts and taking fifteen 
credit hours. The tuition and fees for each in-
stitution increased considerably following de-
regulation, a notable jump occurring in the 
first year institutions had tuition-setting au-
thority. On average, tuition is increased by 
$1,782 (95 percent) from 2003 to 2011.17 How-
ever, variation around this average is fairly sig-

17. THECB (2010b) reported that between the fall of 2003 and the fall of 2009 the statewide average of total 
academic charges for a student taking fifteen semester credit hours increased by 72 percent, some $1,389.
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Figure 10. Tuition and Fees by Institution
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nificant, UT-Dallas raising prices by $2,783 (117 
percent) and the University of Houston-Victoria 
by $1,084 (59 percent).

In addition, three forms of new pricing 
structures emerged: differential, flat-rate, and 
guaranteed. Institutions’ use of these practices 
following deregulation is summarized in table 

1. More than one-third (thirteen) of the univer-
sities began differentiating tuition by major or 
program or assigned program-specific fees that 
had the same effect, referred to as differential 
tuition. The programs typically affected are en-
gineering (ten), business (twelve), nursing (six), 
and architecture (four). Many of these were ad-

Table 1. Summary of Pricing Policies Adopted by Texas Public Universities Since 2003

Differential 
Pricing by 

Level?
Differential Pricing by Field?  

(Which Fields?)
Flat 

Pricing?
Guaranteed 

Tuition?

University of Texas at 
Arlington

yes (upper) engineering, nursing, business, 
architecture, liberal arts, visual 
and performing arts, sciences, 
education

yes no

University of Texas at Austin no architecture, business, 
communication, education, 
engineering, fine arts, liberal arts, 
natural sciences, nursing, 
pharmacy, social work, 
geosciences

yes no

University of Texas at 
Brownsville

no no yes no

University of Texas at Dallas yes (lower) engineering and computer sciences, 
business, natural sciences and 
math

yes yes

University of Texas at El 
Paso

no engineering, nursing, business no

University of Texas at San 
Antonio

no no no no

University of Texas at Tyler no no no no
University of Texas-Pan 

American
no no no no

University of Texas of the 
Permian Basin

no no no no

Texas A&M University yes (upper) business; architecture, engineering, 
bio & agricultural engineering

yes no

Texas A&M International 
University

no no no no

Texas A&M University- 
Commerce

no no no no

Texas A&M University- 
Corpus Christi

no no no no

Texas A&M University-San 
Antonio

no data no data no data no data

Texas A&M University-
Kingsville

no no no no

Prairie View A&M University no business, nursing, engineering no no
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opted in 2004. Cost varied across institutions 
and programs even before deregulation, given 
variation in fees and that some institutions 
were not hitting the cap on designated tuition. 
However, the increase in the dispersion of 
prices across institutions and programs from 
2004 onward is quite clear (figure 11).

In adopting differential pricing by program, 
Texas’s colleges and universities joined a na-
tional trend of universities implementing 
more complex pricing policies over the past 
few decades. Ronald Ehrenberg (2012), Glen 
Nelson (2008), and Kevin Stange (2015) each 
find that many public universities have ad-

Tarleton State University no business, nursing & health 
professions, engineering and 
technology (*2013)

no no

Texas A&M University- 
Texakana

no data no data no data no data

West Texas A&M University no no no no
Texas A&M University- 

Central Texas
no data no data no data no data

University of Houston no architecture, business, education, 
engineering, hotel & restaurant 
business, liberal arts & social 
sciences, social work, technology

no no

University of Houston-Clear 
Lake

no business no no

University of Houston- 
Downtown

no business no no

University of Houston- 
Victoria

no no no no

University of North Texas no no yes no
University of North Texas at 

Dallas
no no no no

Lamar University no no no no
Sam Houston State 

University
no no no no

Sul Ross State University no no no no
Texas State University no no no no
Angelo State University no no no no
Texas Tech University no agriculture, business, engineering no no
Midwestern State University no no no no
Stephen F. Austin State 

University
no no no no

Texas Southern University no business, education, science & tech, 
humanities, fine arts, & social 
sciences

no no

Texas Woman's University no nursing no no

Sources: Authors' compilation.

Table 1. (cont.)

Differential 
Pricing by 

Level?
Differential Pricing by Field?  

(Which Fields?)
Flat 

Pricing?
Guaranteed 

Tuition?
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opted differential pricing by program over the 
past two decades. Furthermore, the programs 
targeted by Texas are quite similar to those for 
which differential pricing is used nationally. 
Only three institutions differentiated price by 
level, which is surprising given the huge cost 
differences between upper and lower division 
coursework. Finally, six schools combined all 
tuition, mandatory fess, program fees, and 
course fees into a single price that applies to 
all students taking a full credit load or higher, 
referred to as flat-rate pricing. Steven Hemelt 
and Kevin Stange (2014) find modest to no ef-
fect of flat (versus per credit) pricing on the 
average number of credits taken and earned, 
suggesting that flat pricing may not increase 
student graduation despite reducing tuition 
revenue. Finally, one school fixed a tuition rate 
for each entering cohort (referred to as guaran-
teed tuition), though this is now mandated of 
all institutions as of 2012 (Texas Guaranteed 
Tuition Plan 2012).

Difference Regressions
To characterize the role of economic factors in 
institutions’ pricing decisions, we now turn to 
simple regression analysis. The top of table 2 
summarizes our measures of program cost and 

excess demand, separately by program. Across 
all institutions, colleges spend $208 per under-
graduate student credit hour in liberal arts, 
ranging from $108 to $390 across institutions. 
The other four programs we examine are all 
significantly more expensive, including $397 
for engineering, $267 for business, $511 for 
nursing, and $341 for architecture. Because 
these programs are much more expensive than 
liberal arts, it is not surprising that these are 
targeted for differential pricing. Interestingly, 
variation is considerable across institutions in 
the expenditure devoted to these programs. 
Furthermore, about one-third of these pro-
grams have a separate (and likely more selec-
tive) application process. We interpret this as 
a measure of excess demand for enrollment in 
the program. Finally, enrollees in engineering, 
business, and architecture experience higher 
earnings premiums than students in liberal 
arts, even after adjusting for student achieve-
ment and demographic characteristics.

As our primary outcome, we calculate the 
per-semester price change from 2003 to 2011 
for each program at each institution. Table 2 
also summarizes the variation in price of these 
five programs across institutions. Because 
price data is available for only some years and 

Source: Authors’ calculations.

Figure 11. Price Spread Across Institution and Program
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Table 2. Characteristics of Five Programs, 2003

Liberal Arts Engineering Business Nursing Architecture

Number of programs 27 14 27 13 10

Program is selective 0.00 0.57 0.30 0.23 0.30
Acceptance rate (institution) 0.82 0.84 0.82 0.84 0.80
Fraction Pell (institution) 37.3 32.4 37.3 40.0 22.9
Log earnings difference 0.241 0.839 0.517 0.169 0.532
Adjusted log earnings 

difference
0.151 0.478 0.313 0.120 0.345

Undergraduate expenditure per student credit hour, 2002
Mean 208 397 267 511 341
Min 108 174 177 333 132
Max 390 737 456 869 690

Tuition and fees per semester, 2003
Mean 1,870 1,985 1,873 1,740 2,099
Min 1,389 1,389 1,389 1,389 1,687
Max 2,508 2,387 2,590 2,308 2,474

Change in tuition and fees per semester, 2003 to 2011
Mean 1,782 2,129 1,887 1,854 2,214
Min 1,084 1,330 1,084 1,423 1,812
Max 2,783 3,383 3,383 2,873 3,360

Grant aid (need-eligible students), 2003
Total grant aid 4,243 4,997 4,380 4,663 4,454
Pell Grant aid 2,390 2,404 2,366 2,374 2,083
Non-Pell Grant aid 1,852 2,592 2,014 2,289 2,371

Net tuition and fees per semester (need-eligible students), 2003
Mean –251 –479 –317 –563 –94
Min –1,355 –1,780 –1,369 –1,463 –1,453
Max 505 240 696 12 470

Change in net tuition and fees per semester (need-eligible students), 2003 to 2011
Mean 408 264 460 397 577
Min –967 –966 –467 –342 –67
Max 1,796 2,613 2,199 1,158 1,739

Change in grant aid (need-eligible students), 2003 to 2011
Total grant aid 1,371 2,003 1,427 1,478 1,731
Pell Grant aid 1,009 902 976 912 859
Non-Pell Grant aid 362 1,102 452 565 871

Sources: Authors' compilation. Undergraduate expenditure per student credit hour and acceptance rate 
from THECB. Whether a program is selective and sticker price information from various archival sources. 
Log earnings difference is for 2000 enrollees in each program measured ten years after enrollment, rela-
tive to earnings for high school graduates who did not enroll in a Texas public institution. Adjusted log 
earnings estimates control for student race, sex, free-lunch status, and high school exit exam scores. 
Average grant aid and net tuition estimated from student-level data contained in the Financial Aid Data-
base compiled by THECB. See text for details.
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not all institutions have nursing and architec-
ture programs, this table and our subsequent 
analysis relies on ninety-one observations: 
twenty-seven liberal arts programs, fourteen 
engineering programs, twenty-seven business 
programs, thirteen nursing programs, and ten 
architecture programs. As in the earlier fig-
ures, average price and range of prices was sim-
ilar across all five programs prior to deregula-
tion in 2003. The third panel depicts changes 
in price from 2003 to 2011. Average price nearly 
doubled, increasing by $1,782 for liberal arts 
programs, about $70 more for nursing pro-
grams, $100 more for business programs, $350 
more for engineering, and $430 more for archi-
tecture programs. However, these averages 
mask quite a bit of heterogeneity in price re-
sponse. The standard deviation and range 
(maximum-minimum) of price changes was 
quite a bit higher for engineering, business, 
and architecture. Meanwhile, the actual 
amount students pay (net tuition and fees) 
might not show the same variation across pro-
grams in part because grant aid partially off-
sets sticker price increases. Between 2003 and 
2011, the average change in the net tuition for 
need-eligible students was actually lowest in 
engineering, whose students experienced the 
largest increase in non–Pell Grant aid. The 
change in the Pell Grant aid was similar across 
the programs.

Table 3 examines the correlates of price 
changes for liberal arts programs. Expenditure 
per student (combining lower and upper divi-
sion courses) has no relationship with the 
price change following deregulation, though 
the estimate is imprecise.18 Specifications (2) 
through (4) examine the correlation with three 
other economic factors: the institutional ac-
ceptance rate, the proportion of students re-
ceiving federal grant aid (a marker for the pro-
portion who are low income), and log earnings 
premium. Institutions with a low acceptance 
rate and greater earnings premiums see larger 
price increases, consistent with the prediction 

that excess demand enables institutions to 
raise prices. However, institutions with many 
low-income students (as proxied by the propor-
tion of students receiving federal grant aid) 
have more restrained increases. When these 
variables are examined together (specification 
5), we find that institutions with the greatest 
price increases following tuition deregulation 
have higher expenditure per student credit 
hour and fewer low-income students than be-
fore deregulation. Selectivity and earnings pre-
miums do not have a consistent relationship 
with price increases of liberal arts programs. 
Finally, specifications (6) through (9) examine 
the correlates of changes in grant aid and net 
price. Schools with greater expenditure per stu-
dent at baseline increase grant aid for needy 
students the most following deregulation, par-
ticularly with non-Pell aid. Increases in net 
price was also significantly lower for schools 
with more low-income students.

Table 4 examines price changes for four par-
ticular programs which experienced greater 
price increases than liberal arts. Here we find 
much weaker support for the importance of 
baseline program-specific cost to predicting 
price increases. Earnings premiums, program 
selectivity, and overall institution characteris-
tics (such as liberal arts expenditure, institu-
tion selectivity, and student income) are fairly 
strong predictive of price changes, but 
program-specific expenditure is not. Price in-
creased more for programs that had higher 
earnings premiums or separate admissions 
processes (a marker for excess demand), yet 
did not for more expensive programs regard-
less of which other characteristics are con-
trolled for. Although selective programs see 
larger price increases than nonselective ones, 
they also provide more grant aid, particularly 
grants other than Pell. This suggests that the 
net tuition for selective programs did not rise 
as fast for needy students as sticker price did. 
Programs with high earnings premiums see an 
increase in net price, as additional grant aid 

18. Figures A1 and A2 plot the price changes against baseline expenditure in 2002 (figure A1) and earnings 
premiums (figure A2), separately by program. It is clear that the price increase is greatest in engineering and 
architecture programs with the greatest expenditure at baseline, but not so for business, liberal arts, or nursing. 
Price increases are strongly positively correlated with earnings premiums for all majors other than architecture.
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was not sufficient to offset tuition increases.19 
Results are qualitatively similar regardless of 
whether earnings premiums are adjusted for 
student covariates or whether lower or upper 
division undergraduate courses are used to 
construct the expenditure measure.20

Discussion and Conclusion
This research investigates changes in tuition 
policies in the wake of tuition deregulation in 
Texas. Texas offers a unique case study of a 
massive policy change that provided public 
higher education institutions with greater au-
tonomy and flexibility to determine prices. 
Many institutions took advantage of this flex-
ibility, accelerating price increases and adopt-
ing alternative pricing structures, particularly 
differential pricing by undergraduate program, 
after the deregulation. Engineering, business, 
nursing, and architecture programs were the 
most common targets for differential pricing, 
mirroring national trends. The UT and Texas 
A&M systems actively supported tuition dereg-
ulation because they believed the change would 
make them flexible to market demands and 
faculty hiring, which in turn would enhance 
their prestige and quality of education (Univer-
sity of Texas 2008). The assumption is that the 
quality of their educational offerings was held 
artificially low when prices were set by the leg-
islature. Meanwhile, other institutions in the 
state that still had physical capacity to accom-
modate additional enrollment were hesitant of 
the changes (Hernandez 2009) and have been 
reluctant to enact differential prices.

Our findings are broadly consistent with 
these economic rationales. We find that overall 
price increases (for students in the liberal arts) 
were greatest at institutions that were already 
spending more per student and that had fewer 
low-income students. Program-specific price is 
largely influenced by earnings premiums, se-

lectivity, and overall spending at the institu-
tion. Because the state funding formula does 
not consider cross-institution differences in 
spending within fields, this behavior can be 
explained by the desire of more resource-
intensive institutions to pay for their addi-
tional spending via price increases. The 
importance of alumni earnings and student 
income suggests that institutions also con-
sider the demand and access consequences of 
the price changes, as institutions with less 
elastic demand and higher-income students 
are more able to increase price without harm-
ing enrollment. Finally, lucrative programs 
also increased grant aid for low-income stu-
dents, somewhat offsetting the increase in 
sticker price faced by these students. Thus de-
mand and cost may function as important con-
tingencies for public universities in setting 
prices (Morphew and Eckel 2009; Yanikoski 
and Wilson 1984).

These results may shed light on the objec-
tives of public universities, particularly in com-
parison with state lawmakers. State lawmakers 
set low and uniform sticker prices prior to de-
regulation, suggesting value placed on broad-
based affordability. Institutions, on the other 
hand, appear to desire a greater level of differ-
entiation (between and within institutions) 
and a higher level of program quality. The bal-
ance struck between the dual objectives of af-
fordability and quality clearly depends on the 
nominal price-setter, though whether this re-
flects differences in objectives or information 
between institutions and lawmakers remains 
unclear. In a time when public institutions face 
scrutiny but diminished public support, many 
are exploring various financial models to main-
tain and improve scale, breadth of activities, 
and the ability to pursue public good (Duder-
stadt and Womack 2003). Figure 12 suggests 
that the increase in tuition and fees in the post-

19. Table A4 estimates models for each program separately. The pattern for engineering, business, and nursing 
programs are qualitatively similar: those programs that were initially devoting more resources to their students 
prior to deregulation did not increase their price appreciably following deregulation but programs with greater 
earnings premiums did. This general pattern mostly holds after controlling for expenditure in liberal arts and 
the selectivity and income of students at the institution overall. Architecture has a different pattern than the 
other three, with baseline expenditure predictive of postderegulation price changes but earnings premiums 
unpredictive.

20. These robustness results are reported in appendix tables A5 and A6.
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deregulation period ultimately enabled higher 
levels of education and related activities at an 
institutional level. Yet how differential tuition 
shifted the revenues and expenses for different 
activities across academic programs within in-
stitutions is not well understood, in part be-
cause revenue allocation is at the discretion of 
the dean of the college at some universities in 
the state (Ravenscroft and Enyeart 2009).

Although our analysis is intended to be en-
tirely positive, the normative implications of 
greater differentiation can be framed around 
a potential trade-off between efficiency and eq-
uity that depends on institution and student 
responses to deregulation-enabled price 
changes. Differential pricing could increase ef-
ficiency by aligning price more closely with 
marginal costs or by facilitating more quality 
differentiation across programs if there is 
strong complementarity between student abil-
ity and resources (Hoxby 2009; Rothschild and 
White 1995). In fact, efficiency concerns were 
the primary justification for tuition deregula-
tion (University of Texas 2008).

On the other hand, differential pricing and 
greater price dispersion could also widen so-
cioeconomic gaps, as price increased overall 
and most dramatically at the most selective 
and best-resourced programs. These changes 
could price lower-income students out of desir-
able programs or make completion more dif-
ficult. However, we do find that institutional 
grant aid increased more in Texas following 
deregulation and that more selective programs 
awarded more non-Pell Grant aid for students 
in financial need, offsetting some of the in-
creases in sticker price. This increase in insti-
tutional grant aid for students who are eligible 
for need-based might reflect the requirement 
that came with the deregulation to allocate 20 
percent of the incremental to institution’s 
need-based financial aid. Whether this addi-
tional aid fully mitigated impacts on access or 
would have occurred had institutions not been 
required to set aside part of the raised revenue 
for need-based aid remains an open question.

The increase in educational spending docu-
mented in figure 12 does suggest that institu-
tions use the increased revenue for improving 
academic quality. At a department level, some 
schools report making significant investments 
in new computer labs and reduced class sizes 
with differential tuition dollars (for example, 
Totzke, 2011). Again, whether these improve-
ments in quality were particularly important to 
the success of low-income students or simply 
widened existing resource gaps between pro-
grams serving poor and nonpoor students re-
mains unclear. Across many universities na-
tionally, Stange (2015) finds that differential 
pricing for engineering is associated with fewer 
engineering degrees granted particularly for fe-
male and black students, but his analysis is un-
able to separate price (demand) and program 
quality (supply) channels. A full accounting of 
the equity and efficiency consequences of de-
regulation requires an assessment of how it al-
tered the sorting of students into programs, 
changed institutional capacity, and impacted 
program quality.21 A necessary first step to an-
swering these questions is to simply document 
and understand how institutions alter pricing 
practices when given full autonomy to do so.
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Source: Authors’ calculations based on IPEDS.
Notes: Graph reports event-study point estimate 
and 95 percent confidence interval. Total educa-
tional and general expenses per FTE includes stu-
dents from all levels, not exclusively undergradu-
ate. Control group includes all public four-year 
institutions in either the Southwest or Southeast. 
Standard errors clustered by state. Estimates are 
weighted by total undergraduate enrollment. Non-
weighted graphs look very similar. 

Figure 12. Estimates of Changes in Educational 
and General Expenses per FTE ($1,000) After 
Deregulation

21. One of the authors (Stange) is currently investigating these issues in collaboration with Rodney Andrews 
from University of Texas at Dallas.
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Figure A1. Price Change and Initial Instructional Expenditure
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Table A1. IPEDS Sample Characteristics

Full Sample
Non-Texas Public  

in SE/SW Texas Public

Mean SD Mean SD Mean SD

In-state tuition + fees ($1,000) 4.18 1.78 4.17 1.81 4.24 1.60
Tuition and fee revenue per FTE 

($1,000)
6.73 2.97 6.62 3.00 7.39 2.64

Net tuition revenue per FTE 
($1,000)

5.57 2.56 5.47 2.58 6.20 2.31

State appropriations per FTE 
($1,000)

9.38 8.40 9.58 8.95 8.26 3.65

Share of revenue state 
appropriations

0.35 0.11 0.35 0.11 0.37 0.10

Share of revenue from tuition 0.29 0.12 0.28 0.12 0.33 0.10
Institutional grant or tuition 

revenue
0.16 0.12 0.16 0.12 0.15 0.09

Undergraduate enrollment 9,583 8,807 9,143 8,558 12,203 9,777

Number of observations 2,448 2,096 352
Number of institutions in 2003 216 184 32
Number of states 16 15 1

Source: Authors' calculations based on IPEDS.
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Table A2. Texas Versus Non-Texas Sticker Price Estimates, Robustness

Dependent Variable: In-State Tuition and Fee Changes ($1,000) 

Control Group: SE/SW Public Control Group

Base  
Model

Un- 
weighted

Control for 
Unemploy-
ment Rate All Public SE Public

SE without 
FL SW Public

(1) (2) (3) (4) (5) (6) (7)

2000 –0.013 0.083 –0.051 0.293*** –0.053 0.157 0.206
(0.187) (0.139) (0.309) (0.109) (0.211) (0.162) (0.159)

2001 –0.051 0.062 –0.103 0.248** –0.100 0.108 0.244
(0.178) (0.133) (0.341) (0.101) (0.199) (0.139) (0.167)

2002 0.074 0.084 0.059 0.264*** 0.017 0.166 0.416
(0.132) (0.096) (0.165) (0.086) (0.140) (0.099) (0.197)

2004 0.535*** 0.365*** 0.520*** 0.403*** 0.545*** 0.529*** 0.461***
(0.053) (0.038) (0.108) (0.076) (0.060) (0.074) (0.069)

2005 0.654*** 0.442*** 0.611** 0.490*** 0.670*** 0.624*** 0.545***
(0.069) (0.048) (0.239) (0.094) (0.078) (0.089) (0.092)

2006 0.848*** 0.628*** 0.814*** 0.638*** 0.871*** 0.752*** 0.694***
(0.120) (0.093) (0.221) (0.129) (0.137) (0.131) (0.077)

2007 1.114*** 0.888*** 1.048** 0.874*** 1.147*** 0.914*** 0.899***
(0.192) (0.134) (0.382) (0.146) (0.219) (0.168) (0.092)

2008 1.268*** 1.010*** 1.144 1.025*** 1.326*** 1.066*** 0.885**
(0.226) (0.175) (0.655) (0.175) (0.248) (0.208) (0.174)

2009 1.424*** 1.169*** 1.231 1.017*** 1.518*** 1.104*** 0.779
(0.309) (0.209) (0.984) (0.228) (0.323) (0.205) (0.531)

2010 1.364*** 1.145*** 1.185 0.968*** 1.480*** 0.894*** 0.549
(0.411) (0.281) (0.945) (0.286) (0.428) (0.219) (0.765)

Observations 2,411 2,412 2,411 6,293 2,110 1,921 652
R2 0.327 0.269 0.328 0.220 0.305 0.413 0.638

Source: Authors' calculations.
Notes: Model includes indicator for Texas public institution, year fixed effects, and interactions between 
year fixed effects and indicator for Texas public institution. Table reports coefficients on these interac-
tions. Interaction term for 2003 is omitted group so point estimates represent price differences over and 
above the difference that prevailed in 2003. All models (except 2) are weighted by undergraduate enroll-
ment. Control group for base model includes all public four-year institutions in either the Southwest or 
Southeast. Standard errors clustered by state. 
*p < .1, **p < .05, ***p < .01
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Table A3. Texas Versus Non-Texas Net Price Estimates, Robustness

Dependent Variable: Net Tuition Revenue per FTE ($1,000)

Control Group: SE/SW Public Control Group

Base  
model

Un- 
weighted

Control for 
unemploy-
ment rate

All  
public SE Public

SE without 
FL

SW  
public

(1) (2) (3) (4) (5) (6) (7)

2000 0.140 0.227 0.135 0.322*** 0.141 0.225 0.132
(0.150) (0.212) (0.291) (0.115) (0.174) (0.215) (0.146)

2001 –0.032 0.040 –0.038 0.129 –0.074 0.050 0.213
(0.140) (0.146) (0.315) (0.080) (0.156) (0.157) (0.179)

2002 –0.079 –0.006 –0.081 0.051 –0.128 –0.051 0.216
(0.085) (0.111) (0.124) (0.072) (0.084) (0.086) (0.159)

2004 0.283*** 0.169** 0.281*** 0.203*** 0.275*** 0.220*** 0.328***
(0.057) (0.076) (0.076) (0.048) (0.068) (0.068) (0.051)

2005 0.279*** 0.321*** 0.274 0.185** 0.284** 0.214* 0.239
(0.086) (0.106) (0.216) (0.083) (0.098) (0.104) (0.152)

2006 0.606*** 0.541*** 0.602** 0.496*** 0.676*** 0.540*** 0.152
(0.161) (0.118) (0.209) (0.125) (0.159) (0.156) (0.443)

2007 0.642*** 0.910*** 0.634 0.517*** 0.727*** 0.568** 0.066
(0.193) (0.108) (0.362) (0.157) (0.188) (0.203) (0.549)

2008 0.806*** 0.982*** 0.792 0.608*** 0.870*** 0.738** 0.381
(0.186) (0.124) (0.633) (0.161) (0.197) (0.244) (0.288)

2009 1.069*** 1.142*** 1.046 0.820*** 1.158*** 0.845** 0.444
(0.282) (0.142) (0.978) (0.210) (0.295) (0.301) (0.439)

2010 1.037** 0.955*** 1.016 0.710** 1.147** 0.621* 0.261
(0.394) (0.171) (0.934) (0.285) (0.410) (0.294) (0.768)

Observations 2,386 2,400 2,386 6,227 2,104 1,915 631
R2 0.319 0.230 0.319 0.218 0.313 0.342 0.518

Source: Authors' calculations.
Notes: Model includes indicator for Texas public institution, year fixed effects, and interactions between 
year fixed effects and indicator for Texas public institution. Table reports coefficients on these interac-
tions. Interaction term for 2003 is omitted group so point estimates represent price differences over and 
above the difference that prevailed in 2003. All models (except 2) are weighted by undergraduate enroll-
ment. Control group for base model includes all public four-year institutions in either the Southwest or 
Southeast. Standard errors clustered by state. 
*p < .1, **p < .05, ***p < .01



Ta
bl

e 
A

4.
 P

re
di

ct
or

s 
of

 P
ric

e 
C

ha
ng

es
 b

y 
Pr

og
ra

m
, S

ep
ar

at
el

y 
by

 P
ro

gr
am

D
ep

t v
ar

ia
bl

e:
 P

ric
e 

ch
an

ge
 fr

om
 2

00
3 

to
 2

01
1

En
gi

ne
er

in
g

B
us

in
es

s
N

ur
si

ng
A

rc
hi

te
ct

ur
e

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Ex
pe

nd
itu

re
 p

er
 S

C
H

 in
 p

ro
gr

am
2.

31
3

0.
14

5
–0

.0
63

3
1.

70
8

0.
39

8
0.

29
7

2.
57

5*
4.

09
7*

*
(lo

w
er

 a
nd

 u
pp

er
 d

iv
is

io
n 

ug
ra

d)
(1

.2
94

)
(1

.6
99

)
(2

.2
10

)
(2

.7
57

)
(0

.6
88

)
(0

.5
98

)
(1

.0
92

)
(0

.9
00

)
S

el
ec

tiv
e 

pr
og

ra
m

–4
33

.1
–6

7.
36

28
0.

1
23

9.
0

37
5.

7
1,

01
3

–5
16

.1
–4

63
.0

*
(5

64
.0

)
(5

02
.6

)
(2

61
.3

)
(2

42
.1

)
(3

34
.2

)
(6

91
.7

)
(3

75
.0

)
(1

62
.0

)
Lo

g 
ea

rn
in

gs
 d

iff
er

en
ce

1,
41

1*
*

–4
58

.1
79

7.
8

63
0.

9
27

1.
4

18
4.

5
–1

98
.4

–2
63

.1
(re

la
tiv

e 
to

 n
on

-e
nr

ol
le

es
)

(5
47

.6
)

(1
,9

85
)

(4
92

.6
)

(5
30

.6
)

(1
99

.7
)

(4
73

.2
)

(2
92

.6
)

(2
52

.2
)

Ex
pe

nd
itu

re
 p

er
 S

C
H

 in
 li

be
ra

l a
rt

s
3.

63
1

0.
52

8
1.

31
9

–1
1.

86
*

(lo
w

er
 a

nd
 u

pp
er

 d
iv

is
io

n 
ug

ra
d)

(3
.3

55
)

(2
.4

78
)

(3
.1

88
)

(4
.9

25
)

A
cc

ep
ta

nc
e 

ra
te

–3
,0

35
–7

9.
56

2,
14

6
–4

,8
42

**
*

(in
st

itu
tio

n)
(2

,1
58

)
(5

67
.1

)
(1

,1
21

)
(3

11
.8

)
%

 S
tu

de
nt

s 
w

 F
ed

er
al

 g
ra

nt
 a

id
–3

.0
81

–1
2.

70
–1

2.
61

**
47

.3
7*

*
(in

st
itu

tio
n)

(2
7.

47
)

(9
.9

78
)

(4
.5

67
)

(8
.7

35
)

31
9.

4
4,

45
6

1,
42

8*
*

1,
52

0*
*

1,
51

8*
**

–1
25

.0
1,

59
5*

**
6,

14
6*

**

C
on

st
an

t
(5

50
.2

)
(3

,7
74

)
(6

76
.4

)
(5

69
.2

)
(3

92
.3

)
(9

35
.4

)
(2

78
.6

)
(6

47
.3

)

O
bs

er
va

tio
ns

13
13

26
25

13
13

10
10

R2
0.

29
8

0.
52

6
0.

25
7

0.
47

5
0.

31
9

0.
64

6
0.

64
1

0.
96

8

So
ur

ce
: A

ut
ho

rs
' c

al
cu

la
tio

ns
.

N
ot

es
: S

C
H

 r
ef

er
s 

to
 s

ch
oo

l c
re

di
t 

ho
ur

s.
 S

am
pl

e 
in

cl
ud

es
 a

ll 
en

gi
ne

er
in

g,
 b

us
in

es
s,

 a
rc

hi
te

ct
ur

e,
 a

nd
 n

ur
si

ng
 p

ro
gr

am
s 

at
 T

ex
as

 p
ub

lic
 u

ni
ve

rs
iti

es
 fo

r 
w

hi
ch

 
st

ic
ke

r p
ric

e 
(t

ui
tio

n 
pl

us
 m

an
da

to
ry

 fe
es

) w
as

 a
va

ila
bl

e 
in

 b
ot

h 
20

03
 a

nd
 2

01
1. 

Pr
ic

e 
in

cl
ud

es
 tu

iti
on

 p
lu

s 
m

an
da

to
ry

 fe
es

 fo
r i

n-
st

at
e 

ju
ni

or
s 

ta
ki

ng
 fi

ft
ee

n 
cr

ed
its

 
in

 th
e 

fa
ll 

se
m

es
te

r. 
Ro

bu
st

 s
ta

nd
ar

d 
er

ro
rs

 in
 p

ar
en

th
es

es
.

*p
 <

 .1
, *

*p
 <

 .0
5,

 *
**

p 
< 

.0
1



142	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s

Table A5. Robustness of Price Change Results, Liberal Arts Programs

Price Change from 2003 to 2011  
(mean = $1,782)

(1) (2) (3) (4)

Expenditure per SCH in liberal arts 2.231* 2.446*
(lower and upper division ugrad) (1.241) (1.245)

Acceptance rate 86.19 57.96 18.96 210.8
 (institution) (585.9) (541.9) (548.5) (688.2)

% Students with federal grant aid –13.29** –13.54** –12.31** –10.57**
 (institution) (4.799) (4.866) (4.378) (3.726)

Log earnings difference –106.1 48.12 127.9
(relative to non–enrollees) (312.8) (321.3) (263.9)

Adjusted log earnings difference –370.6
(relative to non–enrollees) (319.1)

Expenditure per SCH 1.215
(lower division ugrad) (0.817)

Expenditure per SCH 2.538***
(upper division ugrad) (0.800)

Constant 1,817*** 1,835*** 2,029*** 1,292*
(458.0) (415.1) (397.5) (627.0)

Observations 25 25 25 25
R2 0.376 0.392 0.330 0.509

Source: Authors' calculations.
Notes: SCH refers to school credit hours. Sample includes all liberal arts programs at Texas public uni-
versities for which sticker price (tuition plus mandatory fees) was available in both 2003 and 2011. Price 
includes tuition plus mandatory fees for in-state juniors taking fifteen credits in the fall semester. Log 
earnings difference is for 2000 enrollees in each program measured ten years after enrollment, relative 
to earnings for high school graduates who did not enroll in a Texas public institution. Adjusted log earn-
ings estimates control for student race, sex, free-lunch status, and high school exit exam scores. Robust 
standard errors in parentheses.
*p < .1, **p < .05, ***p < .01
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Table A6. Robustness of Price Change Results, Four Programs Pooled

Price change from 2003 to 2011
(mean = $1,782)

(1) (2) (3) (4)

Expenditure per SCH in program 0.802 0.783
(lower and upper division ugrad) (0.658) (0.678)

Selective program 115.6 136.8 202.8 95.71
(198.9) (203.5) (191.5) (201.2)

Log earnings difference 559.2** 459.2* 566.2**
(relative to non-enrollees) (232.8) (245.7) (230.7)

Adjusted log earnings difference 496.5*
(relative to non-enrollees) (248.8)

Expenditure per SCH 0.140
(lower division ugrad) (0.625)

Expenditure per SCH 0.851
(upper division ugrad) (0.644)

Major fixed effects Yes Yes Yes Yes

Constant 1,323*** 1,363*** 1,670*** 1,289***
(337.3) (346.6) (290.6) (336.3)

Observations 62 62 62 62
R2 0.223 0.192 0.194 0.228

Source: Authors' calculations.
Notes: SCH refers to school credit hours. Sample includes all engineering, business, architecture, and 
nursing programs at Texas public universities for which sticker price (tuition plus mandatory fees) was 
available in both 2003 and 2011. Price includes tuition plus mandatory fees for in-state juniors taking 
fifteen credits in the fall semester. Log earnings difference is for 2000 enrollees in each program mea-
sured ten years after enrollment, relative to earnings for high school graduates who did not enroll in a 
Texas public institution. Adjusted log earnings estimates control for student race, sex, free-lunch status, 
and high school exit exam scores. Robust standard errors in parentheses. 
*p < .1, **p < .05, ***p < .01
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For several decades, policymakers have been concerned about increasing the efficiency and effectiveness of 
postsecondary institutions. In recent years, performance funding—which directly connects state funding to 
an institution’s performance on indicators such as student persistence, credit accrual, and college comple-
tion—has become a particularly attractive way of pursuing better college outcomes. But even as states have 
made an enormous investment in performance funding, troubling questions have been raised about whether 
performance funding has the effects intended and whether it also produces substantial negative side effects 
in the form of restrictions in access for underrepresented students and weakening of academic standards. 
This paper addresses these troubling questions by drawing on data richer than heretofore available. In ad-
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For several decades, policymakers have been 
concerned about increasing the efficiency and 
effectiveness of postsecondary institutions. In 
recent years, performance funding—which di-
rectly connects state funding to an institu-
tion’s performance on indicators such as stu-
dent persistence, credit accrual, and college 
completion—has become a particularly attrac-
tive way of pursuing better college outcomes 
(Burke 2002; Burke and Associates 2005; Com-
plete College America 2013; Dougherty and Na-
tow 2015; Harnisch 2011; Lumina Foundation 
2009; Jones 2013; Reindl and Jones 2012; Reindl 
and Reyna 2011; Zumeta and Kinne 2011). As of 
November 2015, thirty-three states have imple-
mented performance funding programs, with 
several more states planning to start one 
within the next few years (Dougherty and Na-
tow 2015; National Conference of State Legis-
latures 2015). But even as states have made an 
enormous investment in performance fund-
ing, troubling questions have been raised 
about whether performance funding has the 
effects intended and whether it also produces 
substantial negative side effects in the form of 
restrictions in access for underrepresented stu-
dents and weakening of academic standards 
(Dougherty and Reddy 2013).

This paper addresses these troubling ques-
tions by drawing on data richer than heretofore 
available. In addition to drawing on the exist-
ing body of research on performance funding, 
it reports data from a study of the implemen-
tation of performance funding in three leading 
states (Indiana, Ohio, and Tennessee) and its 
impacts on three universities and three com-
munity colleges in each state (Dougherty et al. 
2014b; Dougherty et al., forthcoming).

Conceptualizing the Nature and  
Process of Performance Funding
The goal of perform funding is to improve col-
lege and university performance, especially 
with regard to student outcomes such as per-
sistence, completion of developmental (reme-
dial) education and key college-level courses, 
accrual of course credits, degree completion, 
transfer, and job placement. These outcomes 

often constitute the indicators that perfor-
mance funding programs use to allocate 
higher education appropriations.

Two kinds of performance funding pro-
grams can be usefully distinguished (Dough-
erty and Natow 2015; Dougherty and Reddy 
2013; Snyder 2011, 2015). Performance funding 
1.0 (PF 1.0) takes the form of a bonus, over and 
above regular state funding for higher educa-
tion. The typical size of this bonus is between 
1 and 5 percent of state funding (Burke 2002; 
Dougherty and Reddy 2013). Tennessee estab-
lished its PF 1.0 program in 1979 (the first in 
the nation), and it exists to this day. Ohio did 
so in 1995 and 1997 (with the introduction of 
the Performance and Success Challenges), and 
Indiana in 2007 (Dougherty and Natow 2015; 
Dougherty and Reddy 2013). Performance 
funding 2.0 (PF 2.0) programs differ from PF 
1.0 in that performance funding no longer 
takes the form of a bonus but rather is part and 
parcel of the regular state base funding for 
higher education. Often as well, the proportion 
of state appropriations funding for higher edu-
cation tied to performance metrics can be 
much higher, as high as 80 to 90 percent in 
Ohio and Tennessee. Indiana and Ohio estab-
lished PF 2.0 programs in 2009, followed by 
Tennessee in 2010 (Dougherty and Natow 2015; 
Dougherty and Reddy 2013).1

To understand how performance funding 
has operated, we draw on various research lit-
eratures. These include research on perfor-
mance funding (see Burke 2002; Burke and As-
sociates 2005; Dougherty and Reddy 2013), 
performance management in government (see 
Heinrich and Marschke 2010; Moynihan 2008), 
organizational learning (see Argyris and Schön 
1996; Dowd and Tong 2007; Witham and Ben-
simon 2012), implementation theory and 
principal-agent theory (see Honig 2006; Lane 
and Kivisto 2008), and organizational change 
theory in higher education (see Kezar 2012).

Performance funding policies embody “the-
ories of action” (Argyris and Schön 1996) in-
volving causal sequences by which desired out-
comes will be produced. These sequences 
typically involve specific “policy instruments” 

1. Unlike the other two states, Tennessee did not discontinue its earlier PF 1.0 program. It now operates both 
types of programs.
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or “mechanisms that translate substantive pol-
icy goals into concrete actions” (McDonnell 
and Elmore 1987, 134). The theory of action 
typically laid out by advocates of performance 
funding is that performance funding will stim-
ulate institutional changes in academic and 
student-service policies, programs, and prac-
tices that in turn will result in improved stu-
dent outcomes. Typically, policymakers do not 
specify particular institutional changes 
(Dougherty et al. 2014a). The main policy in-
strument considered by performance funding 
advocates is providing financial incentives that 
mimic the profits for businesses (Dougherty et 
al. 2014a; also see Burke and Associates 2005, 
304; Dougherty and Reddy 2013; Massy 2011). 
Applied to higher education institutions, this 
financial incentives theory of action—which is 
akin to resource-dependence theory (Pfeffer 
and Salancik 1978)—holds that the institutions 
are revenue maximizers and will make a strong 
effort to improve their performance if the 
amount of funding involved is significant 
enough (Burke 2002, 266–72; Dougherty et al. 
2014a). This policy instrument also flows from 
principal-agent theory, which stresses that 
there is often a misalignment between the in-
terests of principals and their agents (Lane and 
Kivisto 2008). Monetary incentives flowing 
from the principals (the state) therefore be-
come a device to bring the interests of the 
agents (college officials) into better alignment 
with those of the principals.

Despite the emphasis on financial incen-
tives, advocates of performance funding pro-
grams have also considered other policy in-
struments. One is providing information to 
college officials and faculty about the goals 
and intended methods of performance fund-
ing as a means to to catalyze institutional 
change; the aim is to persuade colleges of the 
importance of improved student outcomes 
(Dougherty et al. 2014a; Dougherty and Reddy 
2013; Massy 2011; Reddy et al. 2014; see also 
Anderson 2014; Ewell 1999; Rutschow et al. 
2011). The idea is that once college and univer-
sity personnel are convinced that a goal is so-
cially valued and legitimate, they will modify 
their behavior. This instrument parallels the 
soft side of coercive isomorphism, which may 
manifest itself as pressure from governmental 

mandates and societal expectations (DiMaggio 
and Powell 1991).

Another instrument takes the form of mak-
ing colleges aware of their student outcomes, 
particularly in comparison with other colleges. 
The aim is to mobilize feelings of pride and 
status striving (Burke and Associates 2005; 
Dougherty et al. 2014a; Dougherty and Reddy 
2013; see also Baldwin et al. 2011; Dowd and 
Tong 2007; Witham and Bensimon 2012).

Advocates of performance funding have 
given little attention to another important pol-
icy instrument: building up the capacity of col-
leges to respond to the demands of perfor-
mance funding, particularly through effective 
organizational learning in which they examine 
areas of substandard performance, devise new 
ways to improve that performance, and evalu-
ate the effectiveness of those methods (Reddy 
et al. 2014; see also Jenkins 2011; Kerrigan 2010; 
Kezar 2005; McDonnell and Elmore 1987; 
Witham and Bensimon 2012). However, we ex-
amine the degree to which states have actually 
used this instrument as part of their perfor-
mance funding programs, because capacity 
building has been a major feature of several 
recent high profile, foundation-sponsored ini-
tiatives to improve community college perfor-
mance, including Achieving the Dream and 
Completion by Design (Nodine, Venezia, and 
Bracco 2011; Rutschow et al. 2011). Both pro-
grams have featured offering colleges “coaches” 
who work with senior administrators and in-
stitutional researchers to improve their analy-
sis of student outcomes and decide on institu-
tional changes to improve outcomes.

Changes in colleges’ revenues from the 
state, in their awareness of the state’s priorities 
and of their performance in relation to those 
priorities, and in their organizational capaci-
ties can be termed the immediate impacts of 
performance funding. To be effective, these 
impacts must in turn stimulate intermediate 
institutional changes involving changes to in-
stitutional policies, programs, and practices 
that will presumably lead to the ultimate im-
pacts policymakers seek, such as more gradu-
ates or increased rates of job placement 
(Dougherty and Reddy 2013).

We also need to consider the unintended 
impacts of and frequent obstacles to perfor-
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mance funding (Dougherty and Reddy 2013; 
Lahr et al. 2014; Pheatt et al. 2014; see also 
Heinrich and Marschke 2010; Moynihan 2008). 
Unintended impacts are results that are not in-
tended by the policy creators but that arise as 
side effects of policy initiatives (Merton 1976). 
In the case of performance funding, they may 
include lowering academic standards for en-
rolled students or narrowing institutional mis-
sions to focus on areas rewarded by perfor-
mance funding (Dougherty and Reddy 2013). 
Such impacts may arise when public agen-
cies—whether in education, workforce train-
ing, health care, or social services—encounter 
difficulties in easily realizing the intended im-
pacts of performance accountability by using 
legitimate means and instead resort to less le-
gitimate means, such as lowering service de-
livery standards or restricting the intake of 
harder-to-serve clients (Forsythe 2001; Grizzle 
2002; Heinrich and Marschke 2010; Moynihan 
2008; Radin 2006; Rothstein 2008a, 2008b; also 
see Merton 1968, 1976; Mica, Peisert, and Winc-
zorek 2012). The obstacles are characteristics 
of the performance funding program or of the 
target higher education institutions that im-
pede the ability of institutions to effectively re-
spond to the demands of the performance 
funding program using legitimate methods. 
They can take such forms as colleges’ lack of 
organizational capacity to adequately under-
stand their performance problems and develop 
feasible and effective solutions (Dougherty and 
Reddy 2013).

Research Questions
The analysis in this paper is organized around 
six main research questions: First, what policy 
instruments have states used as a part of their 
performance funding (PF) programs to influ-
ence the behavior of institutions? What have 
been the immediate impacts of those instru-
ments? Second, what deliberative processes 
have colleges used to determine how to re-
spond to performance funding? Third, how 
have colleges altered their academic and stu-
dent services policies, programs, and practices 
in ways that relate to performance funding 

goals? Fourth, what have the impacts of per-
formance funding programs been on student 
outcomes? Fifth, have there been obstacles to 
securing the impacts intended by PF advo-
cates? Finally, have there been unintended out-
comes of PF?

Research Methods
To answer these questions, we analyzed the 
performance funding experiences of three 
states (Indiana, Ohio, and Tennessee) and 
within each state, three community colleges 
and three public universities. For data triangu-
lation, we conducted numerous interviews in 
each of the three states with a diverse range of 
individuals involved with performance fund-
ing. We also analyzed available documentary 
data, including public agency reports, newspa-
per articles, institutional websites, and aca-
demic research studies (books, journal arti-
cles, and doctoral dissertations).

Why Indiana, Ohio, and Tennessee? These 
three states are leaders in performance fund-
ing—particularly PF 2.0—but otherwise differ 
substantially in the histories of their perfor-
mance funding programs and in their political 
and socioeconomic structures, as table 1 shows.

In terms of policy history, Tennessee estab-
lished a performance funding 1.0 program in 
1979, the first state to do so. Ohio first adopted 
it much later, in 1995, Indiana later still, in 
2007. In 2009, Indiana and Ohio adopted new 
PF 2.0 programs, and Tennessee followed in 
2010 (Dougherty and Natow 2015; Dougherty 
and Reddy 2013). The Ohio and Tennessee PF 
2.0 programs tie a much larger proportion of 
state appropriations for higher education to 
performance indicators than Indiana does: 80 
to 90 percent as compared with 6 percent in 
Indiana.

The states also differ in the degree of cen-
tralization of their public governance systems 
for higher education. All but one of Indiana’s 
community college campuses operate under a 
single governing board (Ivy Tech), and its uni-
versity campuses operate under five governing 
boards.2 At the other extreme, in Ohio, all 
twenty-three of the community colleges and all 

2. The Ivy Tech system in Indiana operates as a single community college, with the separate campuses reporting 
to a Central Office. Only one public two-year college—Vincennes University—is not part of the Ivy Tech system.
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Table 1. Programmatic, Political, Social, and Economic Characteristics of the Case Study States

State Characteristic Indiana Ohio Tennessee

1. Year performance funding was establisheda

1.0 program 2007 1995 1979
2.0 program 2009 2009 2010

2. Sectors of public higher education 
covered by the state’s performance 
funding 2.0 program

Universities and 
community 
colleges

Universities and 
community colleges

Universities and community 
colleges

3. Proportion of state appropriations 
based on performance funding 2.0 
indicators

6% of higher 
education 
funding (fiscal 
year 2013–2014)

80% of funding for 
universities and 50% of 
funding for community 
colleges (fiscal year 
2013–2014)

Approximately 85 to 90% of state 
higher education appropriations; 
the remainder is accounted for 
by utilities, major equipment, and 
similar expenses

4. State’s higher education governance structure at the time performance funding 2.0 was adopted
Coordinating board for all public higher 

education in the state
X X X

Governing boards for each public 
university or university system in state

X X X (for the five University of 
Tennessee campuses)

Governing board for all community 
colleges

X X (all public community colleges 
and universities other than the 
University of Tennessee)

Governing board for each community 
college 

X

5. State political culture:
Proportion in state identifying as 
conservative (1996–2003)

37.9% 34.4% 39.3%

6. Governor’s institutional powers on a 
scale of 1 to 5 (2010)

3.25 3.75 2.75

7. Professionalism of the legislature 
(2009)

22nd 5th 37th

8. Index of party competition (2007–2011) 0.871 0.926 0.913

9. State’s population as of 2010 6,484,000 11,537,000 6,346,000

10. State’s per capita personal income 
as of 2010

$34,943 $36,395 $35,307

11. Residents over age twenty-four 
holding at least a bachelor’s degree 
(2009)

22.5% 24.1% 23.0%

Sources: Authors’ compilation based on Dougherty and Reddy 2013 (rows 1, 2); author interviews (3); McGuinness 2003 and author 
interviews (4); Erikson, Wright, and McIver 2006 (5); Ferguson 2013 (6); Hamm and Moncrief 2013 (7); Holbrook and La Raja 2013 (8); 
U.S. Census Bureau 2012 (9–11).
Notes: Ferguson applies a five-point scale based on the following six features: the number of executive branch officials separately 
elected, the tenure potential of the governor, the governor’s powers of appointment, the governor’s budgetary power, the governor’s 
veto power, and whether the governor’s party controls the legislature. The average rating for all fifty states across all of these 
features is 3.3. Hamm and Moncrief use rankings on Squire’s index (based on legislative salary, the amount of permanent staff, and 
the length of the legislative session). Holbrook and La Raja report the Ranney interparty competition index, with larger numbers 
meaning more competition, on a 0.5 to 1.0 scale. 
aWe chose to focus on the date that performance funding was adopted rather than on a later date of implementation or full phase-in 
(if applicable), because as of the adoption date, institutions were likely to have been aware that performance funding had been 
adopted and were probably considering institutional responses by at least that point.
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thirteen of the university main campuses have 
their own governing boards (McGuiness 2003).

The states also vary significantly in political 
culture and structures (Gray, Hanson, and 
Kousser 2012). Tennessee and Indiana are 
above average in the conservatism of their elec-
torates, whereas Ohio is very near the national 
average (Erikson, Wright, and McIver 2006). 
The three states also differ in the characteris-
tics of their political institutions, with Ohio’s 
governor having more institutional power and 
its legislature a higher degree of legislative pro-
fessionalism than Indiana’s or Tennessee’s 
(Ferguson 2013; Hamm and Moncrief 2013). 
Moreover, Ohio and Tennessee tend to have 
greater political party competition than Indi-
ana (Holbrook and La Raja 2013).

Finally, the states differ considerably in 
their social characteristics: population, in-
come, and education. Ohio’s population is sub-
stantially larger, wealthier, and better educated 
than those of Indiana and Tennessee, as shown 
in table 1.

Which Colleges and Universities?
This study examines the experiences of eigh-
teen public higher education institutions with 
performance funding: nine community col-
leges and nine universities. The community 
colleges and universities differ in their ex-
pected capacity to respond effectively to per-
formance funding. Using data from the Inte-
grated Postsecondary Education Data System 
(IPEDS) survey of 2011 and other data, expected 
organizational capacity was measured based 
on college resources (IPED data on revenues 
per full-time equivalent student), data-analytic 
capacity (ratings by two experts in each state), 
and number of at-risk students (IPEDS data on 
percentage of students receiving Pell Grants 
and percentage of minority students). We rated 
all the community colleges in each state as be-
ing in the top, middle, and bottom third on 
each of these three dimensions, summed the 
ratings, and picked one college in each state 
from each third. We have labeled these colleges 
as having high, medium, or low capacity. We 
also rated all the public universities in each 
state along the same dimensions and selected 
two universities that were high and low in their 
expected capacity to respond to performance 

funding, using the same capacity measure as 
for the community colleges. We labeled these 
universities either high 1 or low. For compari-
son, we also selected a third university in each 
state that was also high capacity but not a 
research-intensive institution. We labeled it 
high 2.

Data Collection and Analysis
We interviewed 261 state officials, state-level 
political actors, and institutional administra-
tors and faculty at the eighteen institutions 
(see table 2). We also drew on documentary 
sources such as public agency reports, news-
paper articles, and academic research studies 
(books, journal articles, and doctoral disserta-
tions) to supplement our findings. At the state 
level, we interviewed higher education com-
mission officials, gubernatorial advisors, legis-
lators and members of their staff, business 
leaders, and researchers and consultants. The 
institutional respondents included senior ad-
ministrators (the president and the vice presi-
dents reporting to the president), deans and 
other middle-level academic administrators, 
nonacademic middle-level administrators 
such as the director of institutional research, 
chairs of different departments representing a 
range of disciplines and degrees of exposure 
to outside accountability demands, and the 
chair of the faculty senate. We relied on the 
department chairs and the chair of the faculty 
senate to illuminate the range of faculty opin-
ion.

The interviews were semistructured and 
lasted approximately one to two hours. Al-
though we used a standard protocol, we 
adapted it to each interviewee and to material 
that emerged during an interview. Moreover, 
after conducting a cross-case analysis of our 
initial community college interviews, we added 
several questions to the interview protocol we 
used for our remaining community college 
and university interviews to better pinpoint 
certain processes and impacts. All institutions 
and interviewees were promised confidential-
ity, and we have masked their identities.

The interviews were transcribed and coded 
using the Atlas.ti qualitative data analysis soft-
ware system. We also coded documentary ma-
terials if they were in a format that allowed im-
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porting it into Atlas. Our coding scheme began 
with an initial list of “start” or thematic codes 
drawn from our conceptual framework, but we 
added and altered codes as necessary as we 
proceeded with data collection and analysis. 
New codes were added and existing codes mod-
ified as we discovered unexpected patterns in 
our data during our periodic cross-case analy-
ses of the interviews. To analyze the data, we 
ran queries in Atlas based on our key coding 
categories. Using this output, we created ana-
lytic tables comparing how different interview-
ees at different kinds of institutions perceived 
the implementation and operation of perfor-
mance funding.

Policy Instruments and  
Their Immediate Impacts
We begin by describing the four policy instru-
ments that could be used for performance 
funding: financial incentives; disseminating in-
formation about the goals and methods of per-
formance funding; communicating to colleges 

how they are doing on the state performance 
funding metrics; and building up institutional 
capacity to respond to performance funding. 
We analyze how these instruments were used 
in our three states and what immediate im-
pacts they had on institutions. Our documen-
tary analysis and interviews with campus per-
sonnel yield substantial evidence that the first 
three instruments are all operating and having 
substantial impact in our three states. Al-
though the financial incentives seemed to have 
the most impact, it is also clear that the two 
informational instruments also had important 
impacts of their own. Little evidence indicates, 
however, that building up institutional capacity 
was a significant policy instrument used by 
those states and that it had much of any impact 
(for a full analysis, see Dougherty et al., forth-
coming; Reddy et al. 2014).

Financial Incentives
We find evidence that college leaders are fol-
lowing the money and that college personnel 

Table 2. Categories of Interviewees

Category IN OH TN

State-level officials
State higher education officials 3 5 9
Legislators and staff 4 2 5
Gubernatorial advisors 1 2 3
Business leaders 1 1 0
Other (consultants, researchers, other) 1 1 1
Subtotal 10 11 18

Institutional-level—community colleges
Senior administrators 10 16 12
Mid-level administrators—nonacademic 5 4 10
Mid-level administrators—academic 11 5 10
Faculty 8 13 6
Subtotal 34 38 38

Institutional-level—universities
Senior administrators 15 16 11
Mid-level administrators—nonacademic 4 3 9
Mid-level administrators—academic 6 9 6
Faculty 12 13 8
Subtotal 37 41 34

Total 81 90 90

Source: Authors’ compilation.
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further down the institutional hierarchy (such 
as faculty and mid-level administrators) are 
aware that student outcomes now impact their 
institution’s bottom line. To be sure, of our 141 
institutional respondents who felt comfortable 
assessing the size of annual budget variations, 
two-thirds indicated that their state’s perfor-
mance funding program had little to no impact 
on their college’s budget.3 However, most of 
our institutional respondents also reported 
that the financial incentives attached to perfor-
mance funding were having a substantial im-
pact on campus efforts to improve student out-
comes. Of the 124 institutional respondents 
answering this question,4 half (61) rated the 
impact as high. A mid-level administrator at a 
university in Tennessee put it this way:

I think it does have a big impact. And I think 
it establishes sort of officially that this is the 
business that we’re in, and we always should 
have been in this business. But now we’re go-
ing to be funded, and anybody who wants to 
do anything creative, new, expanding what-
ever, they are going to have to sort of justify 
it by the funding that comes with these num-
bers. So yeah, I mean, I think it’s a sea 
change, at least for us on this campus.

Disseminating Information on  
PF Goals and Methods
Disseminating information as to what the state 
priorities are and just how performance fund-
ing is intended to function can further help to 
align the motivations of policymakers and 
campus personnel (see Anderson 2014). State 
actors and institutional personnel in all three 
states testified to extensive efforts on the part 
of state higher education officials to commu-
nicate the goals and methods of their perfor-
mance funding programs to local college per-
sonnel, either directly from the state or 
indirectly through senior college administra-

tors. However, we also received many responses 
indicating that awareness of the programs was 
quite uneven within institutions. Nearly one-
fifth (38 of 222) of our respondents stated that 
they had not received any communication—di-
rect or indirect—from the state on the goals 
and methods of performance funding. Those 
reports tended to be concentrated among fac-
ulty and middle-level administrators (for simi-
lar findings on Washington State, see Jenkins 
et al. 2012). The main explanations for this lack 
of awareness involved competing demands on 
faculty time and attention, lack of faculty in-
volvement in decision-making situations 
where performance funding was relevant, ad-
ministrative decisions to hold back informa-
tion when they felt it was not relevant to fac-
ulty, and communications breakdowns. In the 
end, however, of the 123 institutional respon-
dents who rated the impact of the dissemina-
tion of information about program goals and 
methods on college efforts to improve student 
outcomes, 46 percent did so as high and 27 
percent as medium. For example, a dean at an 
Indiana community college said this:

They’re really letting people know, “This is a 
serious issue.” And again, like I said, it’s not 
all being driven by the fact that its money in-
volved, but there’s an awful lot of “It’s the 
right thing to do. This is a serious problem 
for the country; we need to see what we can 
do to solve that problem.”

Disseminating Information on  
Institutional Performance
Our data indicate that state efforts to mold in-
stitutional action through provision of infor-
mation about how the institutions were doing 
on the state metrics were spottier and had less 
impact than their efforts to disseminate infor-
mation about state goals. More than a third (79 
of 221) of our institutional respondents said 

3. Several factors mitigated against a big financial impact: the use of three-year rolling averages rather than 
annual statistics; hold-harmless provisions in the first few years of the programs that limited their impact; the 
declining state share of total institutional revenues and concomitant rise in the tuition share of revenues; and—
in Indiana and in Ohio for community colleges until recently—the small proportion of state funding driven by 
performance indicators (for more detail, see Reddy et al. 2014).

4. This represented 56 percent of our institutional respondents. This number was kept down in good part by the 
fact that we did not begin asking this question until after our first round of interviews in Ohio and Tennessee.
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there was no communication, direct or indi-
rect, from the state. Moreover, a large propor-
tion did not respond when we asked them 
what impact state communication may have 
had on institutional efforts to improve student 
outcomes. Still, the impact of information 
about institutional performance could be con-
siderable. Of the 101 who responded, 51 per-
cent rated the impact as high and 27 percent 
as medium. A senior administrator of an Ohio 
university described the ability of performance 
funding programs to induce status-competition 
between institutions:

I’d say the financial impact was completely 
overshadowed by these other features about 
this university’s reputation and where it 
really wanted to focus and maintain its sta-
tus, relative to the other public institutions 
in the state as well as some of the private 
schools with whom we know we compete for 
similar students.

Building Up Organizational Capacity
We find little evidence that building organiza-
tional capacity—to collect and analyze data on 
student outcomes, devise and fund interven-
tions to improve them, and evaluate those in-
terventions—was an important policy instru-
ment in implementing performance funding. 
To be sure, the state officials we interviewed 
did mention some efforts to build up the ca-
pacity of colleges, such as Ohio’s building of a 
state data infrastructure that would make it 
easier for colleges to analyze data and Tennes-
see hosting two-day College Completion Acad-
emies at which participating institutions could 
learn about institutional practices to improve 
student outcomes (Dougherty et al. 2014a). 
Still, among the 173 institutional respondents 
who rated the extent of state effort to build up 
institutional capacity, 95 percent rated it as low 
or nonexistent. A mid-level Tennessee univer-
sity administrator observed:

I just think the state is saying, “It’s up to you 
to find efficiencies, and it’s up to you to do 
what you need to do to increase outcomes. 
And if you do a good job, we’re going to give 
you more money.” But they didn’t [give] any 

kind of seed money to start any of these new 
things.

This weak state effort to build up the capac-
ity of colleges to collect and analyze data on 
student outcomes, determine effective ways to 
improve them, pay the cost of those interven-
tions, and evaluate their effectiveness is impor-
tant. It contributes to one of the obstacles col-
leges encounter in trying to respond to 
performance funding: inadequate organiza-
tional capacity. We  return to this point later.

We have no reason to believe that Indiana, 
Ohio, and Tennessee are unusual in their lack 
of sustained attention to capacity building. Lit-
tle evidence indicates that others states with 
performance funding programs are devoting 
much attention to it either. We regard this lack 
of attention as a central problem with perfor-
mance funding programs as they now exist.

Organiz ational Le arning in 
Response to Performance Funding
In our interviews, we asked respondents about 
what kind of deliberative process their colleges 
used to consider how to respond to the pres-
sure from the state performance funding pro-
gram for improved student outcomes (Dough-
erty et al., forthcoming; Jones et al. 2015). We 
discovered that the colleges relied both on 
their established bureaucratic processes and 
on special purpose deliberative structures to 
investigate and make decisions about policies 
and practices that would improve performance 
funding outcomes. The established bureau-
cratic “general administrative structures” have 
a long-standing place in the administrative hi-
erarchy, typically existed before performance 
funding was implemented, and most likely will 
continue if performance funding were to end. 
They take such forms as a designated position, 
such as vice president for student effective-
ness, or regularly constituted groups, such as 
a president’s or dean’s council. A dean at a Ten-
nessee community college listed a variety of 
general purpose deliberative structures used 
to respond to performance funding:

There’s a vice president’s council which 
makes some decisions and then we have a 
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learning council which is more the academic 
deans and the directors of financial aid and 
admissions . . . all those folks who are the 
support for the academic side of the house. 
And so, yes, we come together and we talk 
about what performance funding indicators 
. . . what we want those to be, what we think 
we can reach, how much we want to put into 
this particular indicator and how much we 
want to put into that one. And then we, as 
deans, take it back to our departments for 
conversations and get inputs from our 
departments.

However, we also found that colleges fre-
quently used more informal and temporary or-
ganizational structures to monitor and im-
prove their performance on state funding 
metrics. These “special purpose deliberative 
structures” have been set up for a specific goal, 
are often newer, are not part of the main bu-
reaucratic administrative structure, and are 
not intended to be permanent. They take such 
forms as strategic planning committees, ac-
creditation self-study task forces, or college 
committees to coordinate an institution’s re-
sponse to external initiatives such as the 
Achieving the Dream and Completion by De-
sign initiative of the Lumina and Gates Foun-
dations, which work with colleges to improve 
student outcomes. For example, in Indiana, 
special purpose structures arose in response 
to community colleges’ involvement with the 
Achieving the Dream (ATD) initiative and then 
became devices for responding to performance 
funding. A senior administrator at an Indiana 
community college noted how its ATD commit-
tee became the college’s vehicle for delibera-
tion on how to respond to performance fund-
ing:

Once we joined Achieving the Dream . . . we 
convened panels of faculty and staff from the 
various regions to address individual issues 
like student orientation, individual academic 
plans, and these groups of faculty and staff 
came up with several proposals. . . . We have 
not to my knowledge had any meetings spe-
cifically for performance funding. We do have 
meetings on a regular basis though on, again, 
the Achieving the Dream goals. But this kind 

of similar, like I say, the performance funding 
has just kind of fallen [into a] one-to-one re-
lationship with our Achieving the Dream 
efforts.

Institutional Changes in  
Keeping with the Aims of 
Performance Funding
In this section we examine how universities 
and community colleges in all three states al-
tered their academic and student services pol-
icies, programs, and practices following the 
advent of performance funding in ways that 
relate to achieving the goals of performance 
funding. A major theme is the difficulty in dis-
entangling the impact of performance funding 
from other factors that operated concurrently 
(for the full analysis, see Dougherty et al., 
forthcoming; Natow et al. 2014).

Determining the Impact of  
Performance Funding
In our interviews, we asked our institutional 
respondents what changes their institutions 
made in response to performance funding. 
However, many of our respondents found it dif-
ficult to answer this question in any simple 
way. They noted that performance funding has 
been but one of several concurrent external in-
fluences that seek to improve higher education 
institutional outcomes. States have recom-
mended or even legislatively mandated such 
institutional changes as lowering the number 
of credits required for degrees, enhancing 
course articulation and transfer, and reform-
ing developmental (remedial) education. Insti-
tutions are also influenced by accreditors, 
foundations, and other nonprofit associa-
tions—such as the Gates and Lumina founda-
tions and Complete College America—that 
fund or otherwise advocate for particular re-
forms. In light of all of these concurrent influ-
ences, it is difficult to differentiate the impact 
of performance funding from that of other ex-
ternal influences (for a similar finding on 
Washington State, see Jenkins et al. 2012). For 
example, when asked about programmatic 
changes in response to performance funding, 
a senior administrator at a Tennessee univer-
sity said this:
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I think part of the challenge with your ques-
tion is that the things that I’m walking 
through [with you] are not just simply be-
cause of the new [performance funding] for-
mula or the old formula. They are the result 
of policy directives from the board. They are 
the results of questions from regional and 
professional accrediting entities. They are 
the result of public pressures. So it’s not just 
simply the formula, it’s a national mood and 
a national conversation around the impor-
tance of completion.

On the whole, there is reason to believe that 
the coincidence of performance funding with 
other policy initiatives to improve student out-
comes has produced synergy rather than inter-
ference. Institutional responses to a given ex-
ternal initiative were often quite useful to 
responding as well to performance funding de-
mands. Colleges frequently used special pur-
pose deliberative structures developed to re-
spond to accreditation demands or initiatives 
such as Achieving the Dream to also craft their 
responses to performance funding.

Changes in Academic Policies,  
Programs, and Practices
The two most common campus-level academic 
changes following performance funding adop-
tion have been to alter developmental (reme-
dial) education and change course articulation 
and transfer. Other commonly adopted aca-
demic practices include changes to tuition and 
financial aid policies, registration and gradua-
tion procedures, and student services depart-
ments (Natow et al. 2014).

Developmental Education
Respondents at ten of our eighteen institu-
tions—particularly at community colleges but 
also at some universities—reported making 
changes in developmental education (also 
known as remedial education). Changes to de-
velopmental education involved both curricu-
lar and instructional changes. A way one com-
munity college in our sample restructured its 
developmental education was through preterm 
remediation, in which students could enroll in 
remedial classes during the summer before 
their first fall term. In other instances, devel-

opmental education students were enrolled in 
developmental courses at the same time as 
college-level courses. In Indiana, this corequi-
site model is a statewide mandate for commu-
nity colleges separate from the performance 
funding program (Ivy Tech Community Col-
lege 2014).

Performance funding provided an incentive 
for this insofar as developmental education 
success was a performance indicator for com-
munity colleges in Ohio and Tennessee. At the 
same time, in all three states, developmental 
education reform was mandated or incentiv-
ized by state legislation or other state or private 
initiatives separate from performance funding 
(Boatman 2012; Ivy Tech Community College 
2014; Quint et al. 2013). Thus, although the de-
velopmental education reforms in these states 
are certainly consistent with the goals of per-
formance funding, other forces were influen-
tial as well. It is difficult to know the extent that 
performance funding influenced these 
changes.

Course Articulation and Transfer
Another common academic change, which was 
reported at eight of our eighteen institutions, 
was to improve course articulation and trans-
fer, particularly between community colleges 
and universities. Performance funding cer-
tainly played a role because transfer numbers 
are a performance funding metric in Ohio and 
Tennessee. The performance-based funding 
formulas in those two states reward colleges 
for students transferring out to another insti-
tution with twelve or more credits (Ohio Board 
of Regents 2013; Tennessee Higher Education 
Commission 2011a, 2011b). But other influ-
ences are also at work. The Complete College 
Tennessee Act that revamped the higher edu-
cation funding formula also mandated other 
efforts to improve transfer between commu-
nity colleges and universities (State of Tennes-
see 2010).

Changes in Student-Services Policies, 
Programs, and Practices
The two most commonly made campus-level 
student services changes after performance 
funding was adopted have been to change ad-
vising and counseling services as well as tutor-
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ing and supplemental instruction (for other 
changes, see Natow et al. 2014).

Advising and Counseling
All eighteen of our institutions made changes 
in advising and counseling. Such changes in-
cluded adding more academic advisors or 
counselors, creating online advising systems, 
asking faculty members to play a greater role 
in student advising, and using early alert or 
early warning systems that notify advisors 
when students are in danger of dropping out. 
Institutions saw these changes as helping im-
prove institutional performance on perfor-
mance funding metrics for credit accrual and 
degree completion. However, it was also clear 
that some of these institutional responses were 
also seen as driven by state-mandated changes 
that were independent of performance fund-
ing.

Tutoring and Supplemental Instruction
Next to advising, the student services changes 
made with the most frequency involved tutor-
ing and supplemental instruction. Respon-
dents at thirteen of our eighteen institutions 
reported such changes. Tutoring changes in-
cluded creating new tutoring centers, provid-
ing online tutoring, and requiring faculty to 
meet personally with students.

Student Outcomes
Given the rather extensive changes institutions 
have made in response to performance fund-
ing, the question is whether this has resulted 
in a significant improvement in student out-
comes. As it happens, we have no research de-
finitively establishing that.

To be sure, we do have evidence that gradu-
ation numbers in Indiana, Ohio, and Tennes-
see have risen faster than enrollment in the 
years since the introduction of the perfor-
mance funding 2.0 programs in those states 
(see Dougherty et al., forthcoming; Postsec-
ondary Analytics 2013). However, this by no 
means settles the issue. Even if student out-
comes improve after the introduction of per-
formance funding, the improvements could be 
influenced by many other factors, such as 
growing enrollments (which alone could pro-
duce rising graduation numbers), modifica-

tions to state tuition and financial aid policies, 
and other efforts to improve student outcomes 
(such as recent state initiatives to improve 
counseling and advising, developmental edu-
cation, and transfer between institutions). 
Hence, it is important to conduct multivariate 
statistical analyses that strive to control for the 
many other factors that might account for im-
provements in student outcomes.

Most of these multivariate analyses focus on 
graduation from public four-year colleges, 
though some also consider graduation from 
community colleges and retention in both two-
year and four-year colleges. The studies com-
pare states with and without performance 
funding using a variety of multivariate sta
tistical techniques (such as difference-in-
differences or hierarchical linear modeling) 
and controlling for a variety of institutional 
characteristics (such as median test scores, 
student income and racial composition, and 
institutional spending on instruction), state 
policies (such as average tuition for two-year 
and four-year colleges, state financial aid per 
student, and state appropriations per student), 
and state socioeconomic characteristics and 
conditions (such as population size and state 
unemployment rate) (Dougherty and Reddy 
2013, table A2; Dougherty et al., forthcoming).

Four-Year College Graduation
Most of these studies focus on baccalaureate 
completions at public four-year colleges, ana-
lyzing either graduation rates or number of de-
grees awarded. The predominant finding is 
that performance funding does not have a sig-
nificant impact on four-year graduation for in-
stitutions and states (Hillman, Tandberg, and 
Gross 2014; Larocca and Carr 2012; Rutherford 
and Rabovsky 2014; Sanford and Hunter 2011; 
Shin 2010; Shin and Milton 2004; Tandberg and 
Hillman 2014; Umbricht, Fernandez, and Orta-
gus 2015). For example, using a difference-in-
differences design with state and year fixed ef-
fects to compare states with and without 
performance funding, David Tandberg and 
Nicholas Hillman (2014) examine the impact  
of performance funding on number of bacca-
laureate degrees awarded by public four-year 
colleges. They control for various higher edu-
cation system characteristics (including per-
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centage of students enrolled in the public four-
year sector, in-state tuition at public two-year 
and four-year colleges, state aid per public 
FTE, and state appropriations per public FTE) 
and various state-level socioeconomic charac-
teristics (including population size, poverty 
rate, unemployment rate, and gross state prod-
uct per capita). Comparing states with and 
without performance funding for four-year col-
leges, the authors find no average impact of 
performance funding on changes between 
1990 and 2010 in the number of baccalaureate 
degrees awarded by states with performance 
funding. As a robustness check, they do com-
parisons involving lagged and nonlagged ef-
fects and three different comparison groups of 
states without performance funding: all states, 
states contiguous to performance funding 
states, and states with coordinating-planning 
boards (the type most common among perfor-
mance funding states).

Although the multivariate analyses of four-
year graduation do not find that performance 
funding on average has an impact, there is an 
interesting finding. Tandberg and Hillman 
(2014) find that performance funding had a 
positive impact on bachelor’s degree produc-
tion beginning seven years after the perfor-
mance funding programs were established in 
the few states that had programs lasting that 
long. They note that this suggests that perfor-
mance funding programs may need some time 
before they produce effects. Programs are 
sometimes phased in over time. Institutions 
need time to react to performance funding de-
mands and make necessary changes. And 
enough time needs to pass to see students 
through to graduation, which often comes five 
or six years after college entrance (Tandberg 
and Hillman 2014; see also Dougherty et al., 
forthcoming).

Two-Year College Graduation
Two multivariate studies have been conducted 
on the impact of performance funding on stu-
dent completions at community colleges (Hill-
man, Tandberg, and Fryar 2015; Tandberg, Hill-
man, and Barakat 2014). The authors find a 
significant impact on completion of short-
term certificates but no impact, on average, on 
completion of long-term certificates or associ-
ate degrees. The latter finding has some inter-
esting wrinkles, however.

Using a difference-in-differences fixed ef-
fects analysis comparing institutions in states 
with performance funding and those in various 
combinations of states without performance 
funding for community colleges (all states and 
neighboring states),5 two recent studies find 
that performance funding has no impact, on 
average, on associate degree completion (Hill-
man, Tandberg, and Fryar 2015; Tandberg, Hill-
man, and Barakat 2014). The control variables 
included higher education characteristics and 
state or local socioeconomic characteristics.6 
However, despite finding no average effect, 
both studies did find more localized impacts 
of interest. Tandberg and his colleagues (2014) 
find that—across six separate equations—four 
states evidence a significant positive impact of 
performance funding on associate’s degree 
completion, although they also find evidence 
of a negative impact in six states, mixed im-
pacts in three states, and no impact in six 
states. Moreover, Hillman and his colleagues 
(2015) find that performance funding for com-
munity colleges in Washington had a delayed 
impact on associate’s degree completion be-
ginning four years after the program was es-
tablished in 2007. They also find a positive im-
pact of Washington’s Student Achievement 
Initiative on short-term certificate awards (less 
than one-year) in comparisons of Washington 

5. Tandberg, Hillman, and Barakat (2014) also include states with state coordinating or planning boards as a 
comparison group.

6. For the Tandberg and colleagues (2014) study, the higher education system control variables include include 
percentage of students enrolled in the community college sector, in-state tuition at public two-year and four-year 
colleges, state aid per public FTE, and state appropriations per public FTE and the socioeconomic controls in-
cluded state population size, poverty rate, and unemployment rate. For the Hillman and colleagues (2015) study, 
the higher education institution controls included percentage enrolled part-time, percentage white, percentage 
of revenues from state appropriations, tuition and fees, and federal and state grant aid per FTE, whereas the 
socioeconomic control variables were size of county labor force and county unemployment rate.
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with three combinations of states. However, 
performance funding had a negative impact on 
the awarding of long-term certificates.

Retention at Four-Year and  
Two-Year Colleges
A few multivariate studies have also been con-
ducted of retention rates and almost without 
exception they find no impact of performance 
funding. Roger Larocca and Douglas Carr 
(2012) find that two-year colleges in states with 
performance funding had higher one-year re-
tention rates than their counterparts in states 
without performance funding. However, Hill-
man, Tandberg, and Fryar (2015) find no im-
pact of performance funding on community 
college retention in Washington. Four other 
studies also found no effect of performance 
funding on retention in public four-year col-
leges (Huang 2010; Larocca and Carr 2012; 
Rutherford and Rabovsky 2014; Sanford and 
Hunter 2011).

In sum, the multivariate studies conducted 
to date largely fail to find evidence that perfor-
mance funding improves retention and gradu-
ation. However, several interesting findings of 
more localized effects involve delayed effects 
on four-year college graduation, impacts on 
short-term community college certificates, 
and, in some states, impacts on community 
college associate’s degrees.

These multivariate studies primarily exam-
ined PF 1.0 programs, which do not tie much 
state funding to performance indicators. Al-
though PF2.0 programs have become much 
more common, only a few existed before 2007 
(see Dougherty and Natow 2015). Hence, only 
a few PF 2.0 programs are captured by the ex-
isting studies of performance funding impacts 
through 2010, and they are captured very early 
in their development. We have only three stud-
ies that examine performance funding 2.0 pro-
grams in any depth (Hillman, Tandberg, and 
Gross 2014; Hillman, Tandberg, and Fryer 2015; 
Umbricht, Fernandez, and Ortagus 2015). 
Nonetheless, it is instructive that all three find 
that performance funding 2.0 programs do  

not have a significant impact on student  
outcomes. For example, Hillman and his col-
leagues (2015) examine the impacts of perfor-
mance funding in Indiana, Ohio, and Tennes
see using a difference-in-differences analysis, 
controlling for the local unemployment rate 
and the following institutional characteristics: 
enrollment, proportion of students who are 
white, proportion part-time, tuition level, op-
erating revenues, and revenues from the state. 
In eleven of twelve models (four for each state), 
they find that performance funding had no 
multiyear average positive impact on gradua-
tion numbers.7

Performance Funding Outcomes  
Outside Higher Education
Studies of the impact of performance account-
ability programs in other policy areas besides 
higher education have arrived at mixed results. 
Studies of the federal No Child Left Behind 
program and of similar state accountability 
programs in Florida and Texas have found evi-
dence of significant impacts on student 
achievement, though these impacts are not 
uniform across subjects and grades (Dee and 
Jacob 2011; Deming et al. 2013; Rouse et al. 
2007). On the other hand, a study of the impact 
of the Schoolwide Performance Bonus Pro-
gram in New York City found no impact on stu-
dent achievement (Marsh et al. 2011). Similarly, 
studies of the performance standards attached 
to the Job Training Partnership Act (JTPA) pro-
grams have also yielded mixed findings. They 
find that JTPA did lead training centers to pro-
duce the intended results in terms of immedi-
ate employment and short-term earnings im-
provement. However, those immediate results 
are very weakly correlated with earnings and 
employment eighteen and thirty months after 
completing training (Cragg 1997; Heckman, 
Heinrich, and Smith 2011).

If performance funding for higher educa-
tion so far has had less impact than perfor-
mance accountability in other policy areas, it 
could be simply because, until recently, it has 
not been tied to that much state funding. More 

7. When the authors examine performance on outcomes year by year, significant impacts begin appearing two 
to three years after the state PF 2.0 programs were established, particularly in Indiana. This raises the possibil-
ity that performance funding may have lagged effects.
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pronounced impacts could emerge if states fol-
low the lead of Tennessee and Ohio in tying 
much larger portions of state funding for 
higher education to performance metrics, 
though we do not yet have definitive data on 
what impact those programs have had (Dough-
erty et al., forthcoming). However, the lack of 
impact of performance funding for higher ed-
ucation so far could also be testimony to the 
substantial obstacles it encounters to its effec-
tive operation. Could the lack of impact stem 
from obstacles institutions and campus per-
sonnel encounter in responding effectively to 
performance funding (Dougherty and Reddy 
2013; Hillman, Tandberg, and Gross 2014; 
Tandberg, Hillman, and Barakat 2014)? If so, 
what forms do such obstacles take? We now 
turn to analyzing the obstacles that higher ed-
ucation institutions encounter in responding 
to the demands of performance funding pro-
grams.

Obstacles to Effectively 
Responding to Performance 
Funding
Consistent with previous research (Dougherty 
and Reddy 2013), we find that institutions in 
our three states encounter several persistent 
obstacles that hinder their efforts to perform 
well on the state metrics. Our respondents per-
ceived improvement in student outcomes as 
primarily inhibited by the demographic and 
academic composition of their student bodies 
(in the case of community colleges and broad-
access public universities), inappropriate per-
formance funding metrics, and insufficient in-
stitutional capacity. Other obstacles mentioned 
less often included institutional resistance, in-
adequate state funding of higher education, 
insufficient institutional knowledge of perfor-
mance funding, instability in performance 
funding, indicators, and measures, and insuf-
ficient state funding of performance funding 
(for our full analysis, see Dougherty et al., 
forthcoming; Pheatt et al. 2014).

Student Composition
With regard to student composition, sixty-
three of our respondents at sixteen of the eigh-
teen institutions stated that the most difficult 
obstacle they perceived to responding to the 

funding formula is that open-access institu-
tions enroll many at-risk students who face so-
cial and economic challenges that make it dif-
ficult for them to persist and graduate and 
therefore contribute to good institutional re-
sults on state performance metrics. When 
asked about specific ways student composition 
hinders institutional performance, twenty re-
spondents at ten institutions (mostly commu-
nity colleges) pointed to student academic 
preparation. Their institutions, they reported, 
take in many students who are not well pre-
pared academically and therefore less likely to 
do well on the state metrics, particularly grad-
uation. An Ohio community college dean 
noted this:

I think our student population comes in in-
credibly unprepared and without the founda-
tions skills, without what would be consid-
ered college level reading, writing and 
comprehension. So quite honestly . . .  they 
just don’t have the skills—whether it be that 
they never learned how to study in high 
school, whether it be they got passed through 
high school—but they just don’t know how 
to attack college and the level of work that’s 
required in a college class.

Similarly, seventeen respondents at nine in-
stitutions (again mostly community colleges) 
pointed to the fact that a good number of their 
students come in without a desire for a degree, 
which also makes it less likely they will gradu-
ate. In fact, among college entrants surveyed 
in their first year as part of the 2003–2004 Be-
ginning Postsecondary Students survey, 16 per-
cent of two-year entrants but only 6 percent of 
four-year entrants stated that they did not in-
tend to receive a certificate or degree (Berkner 
and Choy 2008, 7–8). From a high-level com-
munity college administrator in Tennessee, we 
heard this:

I think all of our sister institutions that are 
community colleges will be experiencing 
something very similar. . . . The students that 
come to community college may not all be 
intending to earn an associate’s degree. They 
may be coming to upgrade some of their 
skills as incumbent workers. There may be 
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some students that are coming back to re-
tool in certain areas. So a completion agenda 
may not always be first and foremost for a 
community college student the same way it 
would be for a four-year university student.

Although it is clear that these sentiments 
are heartfelt on the part of our community col-
lege respondents, they could have a self-
serving element. The great stress on student 
composition as an obstacle could verge on 
“blaming the victim” and allow institutions to 
escape from having to examine how their pol-
icies and programs might be contributing to 
poor student outcomes (Kezar et al. 2008; 
Witham and Bensimon 2012). On the other 
hand, it would be unfair to the broad-access 
two-year and four-year colleges to argue that 
they do not face obstacles greater than those 
that selective resource-rich four-year institu-
tions face.

Inappropriate Metrics
In good part because of the differences be-
tween institutions in student composition and 
organizational mission, many of our respon-
dents (sixty-one respondents at seventeen in-
stitutions) also stated that institutional re-
sponsiveness to performance funding was 
often hindered by a poor match between per-
formance funding metrics and institutional 
missions and capacities. Respondents at com-
munity colleges often perceived the state per-
formance funding programs as being unfair 
insofar as they held them to the same gradua-
tion expectations as four-year institutions. 
These respondents argued that many students 
at community colleges do not intend to get a 
degree, unlike students at four-year institu-
tions, or will have difficulty doing so in a timely 
fashion given their poorer academic prepara-
tion and more difficult life circumstances. As 
a senior community college administrator in 
Indiana noted,

The state [is] not understanding the mission 
of the community college, as compared to 
four-year universities. And they evaluate us 
on the same plane, or they try to. For exam-
ple, people in a community college have a 
different mission. They may be married, they 

may be working, and they may be laid off. . . . 
It could be all of those things in life that can 
screw you up. . . . We should not be judged 
the same.

Meanwhile, respondents at high-capacity 
universities, particularly in Indiana, were frus-
trated because they felt their institutions had 
little room to improve. They felt there was a 
ceiling effect in that institutions already doing 
well had little room to make big jumps in stu-
dent outcomes.

Inadequate Organizational Capacity
Finally, many of our respondents (forty-two re-
spondents at fourteen institutions) pointed to 
their institutions’ lack of organizational capac-
ity. The most frequently reported deficiency 
involved too little institutional research (IR) 
capacity. A Tennessee community college dean 
noted, “Any time you talk about implementing 
any programs or additional assessment . . .  
anything of that nature . . . [it] requires re-
sources. And our IR department is woefully un-
derstaffed.” This underscores the importance 
of state support for the development of IR ca-
pacity. But as we note in our discussion of pol-
icy instruments, capacity building of this sort 
is something that the states have not paid 
much attention to (Dougherty et al., forthcom-
ing; Reddy et al. 2014).

Tennessee had considerably fewer respon-
dents mentioning obstacles than Indiana and 
Ohio did. This may in part be because Tennes-
see has had the longest history of performance 
funding, so more of the kinks may have been 
worked out, and college respondents may have 
become more comfortable with performance 
funding. Also, our data suggest that—in good 
part because of a long history of extensive con-
sultation between the state higher education 
coordinating board and institutional officials 
(Dougherty and Natow 2015)—Tennessee col-
lege administrators and faculty were more 
aware of and better understood the perfor-
mance funding policy in their state than did 
their counterparts in Indiana and Ohio. This 
would lessen reports of insufficient knowledge 
as an obstacle (see Reddy et al. 2014).

The presence of reported obstacles to insti-
tutions being able to respond effectively to per-
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formance funding pressures raises the specter 
that they may resort to illegitimate methods to 
succeed (Dougherty and Reddy 2013; Moyni-
han 2008). The sociologist Robert Merton iden-
tified this conjunction of high societal pres-
sure to succeed but structural constraints on 
being able to do so legitimately—a condition 
he termed “anomie,” following the lead of 
Emile Durkheim—as a major source of devi-
ance (Merton 1968, 1976). Do we see the orga-
nizational equivalent in the case of higher ed-
ucation institutions exposed to strong pressure 
to perform well by performance funding pro-
grams but also facing significant obstacles to 
doing so? That is the subject of our next sec-
tion.

Unintended Impacts of 
Performance Funding
Besides its intended impacts, performance 
funding can also generate unintended impacts 
not desired by policy framers.8 Our respon-
dents reported numerous undesired impacts, 
actual and potential, particularly weakening of 
academic standards and restrictions in college 
admissions of less-prepared students who 
might not do as well on performance mea-
sures. These negative unintended impacts 
have been reported as well in Dougherty and 
Reddy’s review of the literature on perfor-
mance funding in higher education (2013). 
Moreover, similar impacts—involving deterio-
ration in service delivery quality and adverse 
risk selection (or “cream skimming”) appear 
in analyses of the use of performance account-
ability in K–12 education (Rothstein 2008a, 
2008b), social welfare programs (Wells and 
Johnson 2001), workforce training programs 
(Heckman et al. 2011; Rothstein 2008b), health 
care (Lake, Kvam, and Gold 2005; Rothstein 
2008b; Stecher and Kirby 2004), and public ser-
vices generally (Grizzle 2002; Heinrich and 
Marschke 2010; Moynihan 2008).

We classified instances as actual or ob-
served when the interviewee discussed that an 

impact has occurred or concrete steps have 
been taken toward producing it (for example, 
specific steps have been already taken by the 
college to change admission practices in ways 
that restrict access for certain kinds of stu-
dents). Unintended impacts are classified as 
potential if the respondent noted the possibil-
ity of a certain impact occurring, but it has not 
yet occurred or no clear steps have yet been 
taken toward producing it.

The unintended impacts most commonly 
mentioned were restrictions in admissions to 
college and weakening of academic standards. 
Others included compliance costs, less institu-
tional cooperation, decrease in staff morale, 
reduced emphasis on missions not rewarded 
by performance funding, and weaker faculty 
voice in academic governance (see Dougherty 
et al., forthcoming; Lahr et al. 2014).

These unintended impacts may bear an im-
portant connection to the obstacles we analyze 
earlier. When institutions are not successful 
using legitimate methods because they en-
counter major obstacles, they may resort to il-
legitimate ones to realize socially expected 
goals (see Merton 1968, 1976; Mica, Peisert, and 
Winczorek 2012).

Admission Restriction
Sixty-seven interviewees at five of nine com-
munity colleges and five of nine universities 
reported that restriction of admissions was an 
actual or potential unintended impact of per-
formance funding. Forty-one mentioned a po-
tential impact that might occur, twenty-six re-
ported an impact that had occurred. All but 
one report of an actual impact came from uni-
versity respondents.

Restriction of admission could improve in-
stitutional performance on performance fund-
ing metrics by lessening the proportion of stu-
dents who are less prepared academically and 
otherwise less likely to graduate. For example, 
a senior administrator from an Indiana four-
year institution said that because of the pres-

8. However, we should add that those outcomes—though unintended by policy designers—may actually be in-
tended by institutional actors. They may be quite happy to make their institutions more selective, even if this is 
not the intent of the state performance funding program. We wish to thank Dr. Tiffany Jones of the Southern 
Education Foundation for her recommendation that we clarify what is unintended and intended in the impacts 
of performance funding.
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sure from performance funding, the institu-
tion is less likely to offer admission to “weaker” 
students “because if they are weaker . . . there 
is a chance they will bring down your perfor-
mance numbers.” This might make organiza-
tional sense, but it is a troubling development 
at the societal level. Community colleges and 
broad-access four-year colleges have histori-
cally been committed to increasing opportu-
nity for higher education for less advantaged 
students. It is very troubling if they begin to 
back away from this mission at a time when 
concern is great about increasing inequality in 
access to higher education (Karen and Dough-
erty 2005; Mettler 2014).

According to our respondents, restriction of 
admission of students who are less likely to 
graduate could occur through a variety of 
means, such as higher admission require-
ments, selective recruitment, and shifting in-
stitutional financial aid toward better-prepared 
students (see also Lambert 2015; Umbricht, 
Fernandez, and Ortagus 2015).

Higher Admissions Requirements
Clearly, colleges can restrict admission of less-
prepared students by requiring higher stan-
dardized test scores and grade point averages 
or by decreasing the number of conditionally 
admitted students who are accepted. A mid-
level nonacademic administrator at an Ohio 
university noted,

Instead of a graduation rate of 80 percent, we 
really need to bump that up so that we have 
a higher graduation rate. And some of that is 
being achieved by [changing] the type of stu-
dent that we bring in. . . . So by raising our 
average ACT score of our incoming class by 
one point, the question is, “Can we anticipate 
then higher course completions, higher 
number of degrees awarded?” . . . So yes, 
there’s a deliberate approach being made by 
our enrollment management office.

Selective Recruitment
To maximize the likelihood that they enroll 
students more likely to graduate, institutions 
are increasing or might increase their efforts 
to attract better-prepared students, including 
suburban, out-of-state, and international stu-

dents. At the same time, respondents dis-
cussed how their institutions might deempha-
size or are deemphasizing recruitment of 
students from high schools with many less 
well-prepared students. A senior administrator 
at a four-year institution in Ohio observed,

There’s a recognition [as has been brought 
up in some discussions] of the fact . . . that 
the more we focus on suburban kids with 
high GPAs and high ACT scores, the less 
we’re able to serve . . . an urban population 
that tends to be from poorer school dis-
tricts. . . . I mean there’s a tension between 
continuing to recruit a very diverse student 
population and being an urban-serving insti-
tution and being an institution that has high 
performing students who are successful in 
getting a degree. (quoted in Lahr et al. 2014)

As it happens, a news article in the Dayton 
Daily News (Lambert 2015) reported that a 
number of Ohio universities are increasing 
their efforts to recruit students from suburban 
high schools. A senior administrator at an 
Ohio public university is quoted as stating, 
“We are telling our recruiters to expand the va-
riety of schools they go to. If you’re in Dayton, 
maybe not go to just Dayton Public, but also to 
Beavercreek and Centerville” (quoted in Lam-
bert 2015).

Shifting the Focus of Financial Aid
Admissions can also be affected by shifting the 
focus of a college’s financial aid funds from 
assisting needy students to attracting better-
prepared ones through so-called merit aid. A 
senior administrator at an Ohio community 
college explained how performance funding 
could encourage the college to offer scholar-
ships to higher performing students who are 
more likely to complete:

My theory is that we’re going to be raising the 
bar for who we give some of our scholarships 
to. As I told the president, if it was my busi-
ness I would be looking for ways to attract 
people that I thought were very likely to com-
plete. And along with that, I would be looking 
for what are the tendencies or what are the 
attributes for those that tend to be non-



	 p e r f o r m a n c e  f u n d i n g  f o r  h i g h e r  e d u c a t i o n 	 16 5

completers. Now I think that raises some eth-
ical questions because we are an open-access 
institution, and so we still need to offer that 
access, but I think we also need to tweak and, 
again, encourage more completions as op-
posed to just numbers of enrollment.

Weakening Academic Standards
Fifty-five respondents at eight of nine commu-
nity colleges and five of nine universities noted 
that performance funding could or did result 
in colleges lowering their academic standards 
in order to keep up their retention and gradu-
ation rates. Two-thirds of these reports in-
volved potential impacts but one-third in-
volved impacts that respondents stated had 
occurred. Our respondents observed that aca-
demic standards are or could be weakened 
principally by lessening academic demands in 
class or reducing degree requirements.

Lessening Class Demands
A senior campus administrator at an Indiana 
community college worried that the push for 
completions, the most heavily weighted metric 
within the Indiana performance-based funding 
formula, will force faculty and institutions to 
move students through to graduation without 
care for whether academic standards are main-
tained: “It’s putting faculty in a position of the 
easiest way out is to lower the standards and 
get people through. And so it’s something 
that’s of great concern I think.” Similarly, a fac-
ulty member at an Ohio university discussed a 
feeling of “pressure” not to fail students by in-
flating grades:

Well, in an effort to promote student success, 
there is a substantial pressure to minimize 
the failure rates of the students in some of 
these undergraduate courses. And of course 
that would translate into inflation of grades 
in order to make sure that the students are 
passing all of these courses and so forth. So 
I as a faculty member have a concern as to the 
watering down of our course materials as well 
as the quality of our majors, the programs.

Calling attention to courses with low com-
pletion rates can lead faculty to decrease their 
academic demands (and therefore to grade 

more easily) to achieve higher rates of course 
completion.

Reducing Degree Requirements
Several respondents noted that their respective 
institutions recently have changed degree re-
quirements to ensure that students receive 
their degrees as soon as possible. Although re-
moving unnecessary barriers to graduation 
may often be a good change, the focus on rapid 
credential attainment can also affect learning 
negatively. Degree requirements can be weak-
ened by reducing the number of credits re-
quired to complete a degree and by having stu-
dents take easier courses. In Tennessee, a 
college dean cited watering down of academic 
demands to achieve higher completion num-
bers as a potential unintended impact of per-
formance funding:

The push is to get students to graduate, or at 
least the message that we get is [that] stu-
dents have to graduate. There’s concern 
among faculty [that] that’s going to become 
the overriding goal and they’re going to be 
forced to water down the curriculum, which 
does not sit well with faculty on any level. . . 
. A number of the programs have [a] very set 
curriculum, and there seems to be a push to 
change that just so that you can get students 
to be able to graduate. In other words, to sub-
stitute courses that aren’t necessarily in the 
curriculum and that doesn’t always sit well 
[with faculty].

Many of our reports of unintended impacts 
involved potential impacts, that is, forecasts of 
what might happen, particularly if perfor-
mance funding demands get more intense. 
These reports could simply be testimony more 
to our respondents’ fears than to their under-
standing of processes actually unfolding. Still, 
half of the impacts mentioned were ones we 
classified as observed, reports not of possible 
impacts but of ones that occurred. Further-
more, we have to keep in mind that our inter-
views occurred before Indiana, Tennessee, and 
especially Ohio had fully phased in their per-
formance funding programs. Hence, we have 
to wonder how many of the potential unin-
tended impacts mentioned might in time be-
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come actual. Finally, even if we conclude that 
the potential unintended impacts will mostly 
remain only potential, they still testify to a 
widespread disquiet among higher education 
administrators and faculty that needs to be ad-
dressed by the advocates of performance fund-
ing.

The total number of reported unintended 
impacts varies across our three states, with 
Tennessee reporting the fewest and Ohio the 
most, and Indiana somewhere between. Again, 
a possible explanation for why Tennessee has 
the lowest number of reports is that of all three 
states it has had the longest history with per-
formance funding. This may have allowed in-
stitutions more time to become used to perfor-
mance funding and for the state to come up 
with solutions to unintended impacts that 
emerged. In addition, the high number of 
mentions in Ohio may in part be due to the 
fact that its program was extensively revised 
during our interviews there. The program may 
thus have weighed heavily on the minds of fac-
ulty and administrators, contributing to the 
higher number of unintended impacts re-
ported.

Summary and Conclusions
We have analyzed the implementation and im-
pacts of performance funding through the lens 
of three states regarded by many as leaders in 
that movement: Indiana, Ohio, and Tennessee. 
Based on extensive interviews with state offi-
cials and with staff of eighteen colleges and 
universities in those three states, we describe 
the policy instruments those states use to im-
plement performance funding, the deliberative 
processes colleges use to devise their responses 
to performance funding, the impact of perfor-
mance funding on institutional policies and 
programs and eventually on student outcomes, 
the obstacles institutions encountered in re-
sponding to performance funding demands, 
and the unintended impacts that ensued.

With regard to policy instruments, we find 
that states clearly deployed three: financial in-
centives, dissemination of information on the 
goals and intended methods of performance 
funding, and communication to institutions 
about their performance on the state metrics. 
Our respondents reported that these three in-

struments had a significant impact on institu-
tional efforts to improve student outcomes. 
Although it is clear that the financial incentives 
were the most important policy instrument, it 
is also clear that the two informational policy 
instruments exerted an impact that supple-
mented and amplified the financial incentive. 
However, we saw little evidence of another pos-
sible instrument playing a significant role: 
building up the capacity of institutions to re-
spond effectively to performance funding. For 
example, little evidence indicated any state ef-
forts to enhance the capacity of institutions to 
collect and analyze data on student outcomes, 
to determine what might be the most effective 
solutions to improving those outcomes, to fi-
nance the implementation of those solutions, 
or to evaluate the effectiveness of those inter-
ventions. This absence contributes to an im-
portant obstacle encountered by colleges in 
responding to performance funding demands: 
insufficient organizational capacity.

In responding to performance funding, in-
stitutions drew on both general purpose delib-
erative structures rooted in their bureaucracy 
and more evanescent special purpose deliber-
ative structures. The latter often arose to ad-
dress other initiatives—such as accreditation 
association demands—the colleges were re-
sponding to, but they also played a major role 
in institutional response to performance fund-
ing.

Performance funding clearly spurred insti-
tutions to change their institutional policies 
and programs in order to improve student out-
comes. However, many of our respondents 
found it difficult to gauge the relative impor-
tance of performance funding, given that it has 
been only one of several concurrent initiatives 
that states, accrediting associations, and pol-
icy groups have undertaken to improve stu-
dent outcomes. Still, it appears that this joint 
influence produced synergy rather than inter-
ference, with responses to other external initia-
tives also facilitating college responses to per-
formance funding. The two most commonly 
made campus-level academic changes follow-
ing performance funding adoption have been 
to alter developmental (remedial) education 
and improve course articulation and transfer 
between community colleges and universities. 
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Meanwhile, the two most common student 
services changes have been to revamp advising 
and counseling services and to change tutor-
ing and supplemental instruction.

Even if student outcomes improve after per-
formance funding is introduced, these im-
provements could be tied to many other fac-
tors, such as rising enrollments, changes in 
state tuition and financial aid policies, initia-
tives by state governments, national policy 
groups, and accrediting associations to im-
prove student outcomes, and institutional de-
cisions to admit fewer at-risk students who are 
less likely to graduate. In Indiana, Ohio, and 
Tennessee, graduation numbers have in-
creased at a greater rate than enrollments 
since the advent of their PF 2.0 programs. How-
ever, we cannot in any way conclude that per-
formance funding in these three states is pro-
ducing these better student outcomes because 
these figures do not control for a host of other 
possible causes. This caution is strongly rein-
forced by the fact that multivariate analyses of 
performance funding programs largely fail to 
find evidence that performance funding im-
proves graduation or retention, although there 
is evidence of some interesting localized im-
pacts. However, these multivariate studies pri-
marily examined PF 1.0 programs. We need 
more multivariate analyses of the more inten-
sive PF 2.0 programs in states such as Ohio and 
Tennessee before we can reach definitive con-
clusions about PF 2.0.

If the impact of performance funding on 
student outcomes is limited, it may be attrib-
utable in part to obstacles that institutions en-
counter in responding to PF demands. We find 
that institutions in our three states encounter 
several persistent obstacles. Our respondents 
most often pointed to the presence of many 
at-risk students (particularly in the case of 
community colleges and broad-access public 
universities), inappropriate performance fund-
ing metrics that did not align well with insti-
tutional missions and characteristics, and in-
adequate institutional capacity.

Our interviewees also frequently reported 
performance funding impacts not publicly in-
tended by those who designed the policies. 
These negative unintended impacts are similar 
to those reported by studies of performance 

accountability in other public services (Grizzle 
2002; Heckman et al. 2011; Heinrich and 
Marschke 2010; Moynihan 2008; Rothstein 
2008a, 2008b). The most commonly mentioned 
unintended impacts were restrictions in ad-
missions to college and weakening of aca-
demic standards. These impacts may be rooted 
in the obstacles colleges encounter in respond-
ing to performance funding. They may resort 
to actions that are socially harmful because 
they allow them to meet external demands 
placed on their organizations when socially le-
gitimate means are proving inadequate (see 
Merton 1968, 1976).

Our findings have a number of implications 
for research. Clearly, we need more multivari-
ate studies of the impact of performance fund-
ing. We do not have enough studies of PF 2.0 
programs, particularly ones that have been op-
erating for a number of years, are fully phased 
in, and involve a large share of state funding 
for higher education, as in Tennessee and 
Ohio. We also need more studies that examine 
PF impacts on two-year college outcomes. This 
multivariate research should examine not just 
whether a state has performance funding but 
also the features of that program: for example, 
how long it has been in place, what proportion 
of total institutional funding it affects, which 
particular performance metrics drive funding 
allocations, and what other state programs af-
fecting student outcomes (such as initiatives 
to revamp developmental education or im-
prove transfer pathways) are operating along-
side PF. In doing this, researchers should keep 
in mind that features of a state’s performance 
funding program can vary significantly over 
time (see Dougherty and Natow 2015). Finally, 
new studies should examine PF impacts not 
just on student outcomes but also on interme-
diate institutional processes that may produce 
improvements in student outcomes, such as 
institutional changes in developmental educa-
tion, student advising, or institutional re-
search.

Our findings also have important implica-
tions for policymaking. To reduce unintended 
impacts of performance funding, policymak-
ers need to protect academic standards and 
reduce the temptation to restrict admission of 
at-risk students. To protect academic stan-
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dards, states and institutions can assess stu-
dent learning, collect data on changes in degree 
requirements and course grade distributions, 
and survey faculty members to find out 
whether they are feeling pressure to weaken 
academic standards. To reduce restriction of 
student admissions, states should provide in-
centives for admitting and graduating at-risk 
students and compare only institutions with 
similar missions and student composition 
(Dougherty and Reddy 2013; Dougherty et al., 
forthcoming; Jenkins and Shulock 2013; and 
Shulock and Jenkins 2011). These efforts would 
be enhanced by those to overcome the obsta-
cles institutions encounter in responding ef-
fectively to performance funding and lead 
them to be tempted to use illegitimate meth-
ods to be successful. States should aid colleges 
with many at-risk students to better meet the 
needs of their students, create performance in-
dicators and measures that better align with 
institutional missions, and act strongly to im-
prove the capacity of colleges to engage in or-
ganizational learning (for more, see Dougherty 
et al., forthcoming).

This is a particularly important time to re-
flect on performance funding for higher educa-
tion. It is now operating in over thirty states, 
with more in prospect, and it comes with great 
expectations that it will significantly improve 
student outcomes. It has seized the attention 
of college administrators and faculty and 
spurred—along with other policy initiatives—
sizable changes in college academic and 
student-support policies, programs, and prac-
tices. At the same time, we do not have as yet 
conclusive evidence that performance funding 
does indeed improve student outcomes in any 
significant way. Moreover, we have evidence 
that it may produce troubling unintended im-
pacts such as a weakening of academic stan-
dards and restrictions in the admission of less 
prepared and less advantaged students at a 
time of rising inequality in higher education. 
Clearly, performance funding deserves close 
attention both from policymakers and from re-
searchers.
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In this paper we explore the community college (institutional) effect on student outcomes in the nation’s larg-
est public two-year higher education system—the California Community College system. We investigate 
whether there are significant differences in student outcomes across community college campuses after ad-
justing for observed student differences and potential unobserved determinates that drive selection.  To do 
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quality of the data used for the ratings and 
whether, as the president of the University of 
California system Janet Napolitano states, “cri-
teria can be developed that are in the end 
meaningful” (Anderson 2013). Admittedly, pol-
icymakers have recognized the host of issues 
in developing the accountability metrics, and 
have solicited feedback on the college ratings 
methodology.

Among the many critiques of the rating sys-
tems is whether it is reasonable to compare 
institutions that are quite different from one 
another in terms of the institutional goals and 
the student populations served. Some have 
noted that even if scorecard rankings are ad-
justed for institutional or individual differ-
ences across campuses, biases will still favor 
elite institutions and institutions that serve 

Identifying college quality has been a key ele-
ment of the Obama administration’s efforts  
to increase accountability in higher education. 
In 2013, the White House launched the Col- 
lege Scorecard with the goal of providing stu-
dents and their families information about the 
“cost, value, and quality” of specific colleges 
in order to make more informed decisions 
(U.S. Department of Education 2015). Beyond 
transparency, the administration is also push-
ing for performance-based funding in higher 
education (White House 2013). Specifically, 
President Obama’s proposal aims, by 2018, to 
tie federal aid to a rating system of colleges 
based on affordability, student completion 
rates, and graduate earnings.

Much discussion has been had on these rat-
ings, and has included skepticism about the 
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more traditional college students (Gross 2013). 
Relatedly, others worry that a rating system, 
particularly one tied to performance is “anti-
thetical” to the open access mission of com-
munity colleges (Fain 2013).

The idea of performance-based accountabil-
ity may be novel in higher education, but in 
K–12 it has been at the heart of both federal 
and state accountability systems, which devel-
oped—albeit to varying success—structures to 
grade K–12 schools on a variety of performance 
measures. Long before state and federal ac-
countability systems took hold, school leaders 
and the research community were preoccupied 
with understanding the unique effects of 
schools on individual outcomes. Nearly fifty 
years after the Coleman Report, many schol-
arly efforts have been made to isolate the spe-
cific contribution of schools on student out-
comes, controlling for individual and family 
characteristics.

Several studies since this canonical report, 
which concluded that the differences between 
K–12 schools account for only a small fraction 
of differences in pupil achievement, find that 
school characteristics explain less than 20 per-
cent of the variation in student outcomes, 
though one study concludes that as much as 
40 percent is attributable to schools, even after 
taking into account students’ family back-
ground (Startz 2012; Borman and Dowling 
2010; Rumberger and Palardy 2005; Rivkin, Ha-
nushek, and Kain 2005; Goldhaber et al. 2010). 
In higher education, however, school effects 
have primarily focused on college selectivity, 
or have been constrained by existing aggregate 
data and small samples.

In this paper, we explore the community 
college (institutional) effect on student out-
comes in the nation’s largest public two-year 
higher education system—the California Com-
munity College system. We seek to know 
whether differences in student outcomes 
across community college campuses are sig-
nificant after adjusting for observed student 
differences and potential unobserved determi-
nates that drive selection. Additionally, we ask 
whether college rankings based on unadjusted 
mean differences across campuses provide 
meaningful information. To do so, we leverage 
a unique administrative dataset that links com-

munity college students to their K–12 records 
to control for key student inputs.

Results show that differences in student 
outcomes across the 108 California Commu-
nity Colleges in our sample, after adjusting for 
differences in student inputs, are meaningful. 
For example, our lower-bound estimates show 
that going from the 10th to 90th percentile of 
campus quality is associated with a 3.68 (37.3 
percent) increase in student transfer units 
earned, an 0.14 (20.8 percent) increase in the 
probability of persisting, an 0.09 (42.2 percent) 
increase in the probability of transferring to a 
four-year college, and an 0.08 (26.6 percent) in-
crease in the probability of completion. We 
also show that college rankings based on un-
adjusted mean differences can be quite mis-
leading. After adjusting for differences across 
campus, the average school rank changed by 
over thirty ranks. Our results suggest that pol-
icymakers wishing to rank schools based on 
quality should adjust such rankings for differ-
ences in student-level inputs across campuses.

Background
Research on college quality has focused largely 
on more selective four-year colleges and uni-
versities, and on the relationship between col-
lege quality and graduates’ earnings. Reasons 
for students wanting to attend elite private and 
public universities are sound. More selective 
institutions appear to have a higher payoff in 
terms of persistence to degree completion 
(Alon and Tienda 2005; Bowen, Chingos, and 
McPherson 2009; Small and Winship 2007; 
Long 2008), graduate or professional school at-
tendance (Mullen, Goyette, and Soares 2003), 
and earnings later in life (Black and Smith 
2006; Hoekstra 2009; Long 2008; Monks 2000). 
However, empirical work on the effect of col-
lege quality on earnings is a bit more mixed 
(Brand and Halaby 2006; Dale and Krueger 
2002; Hoekstra 2009; Hoxby 2009).

The difficulty in establishing a college effect 
results from the nonrandom selection of stu-
dents into colleges of varying qualities (Black 
and Smith 2004). Namely, the characteristics 
that lead students to apply to particular col-
leges may be the same ones that lead to better 
postenrollment outcomes. Prior work has ad-
dressed this challenge largely through condi-
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tioning on key observable characteristics of 
students, namely, academic qualifications. To 
more fully address self-selection, Stacy Dale 
and Alan Krueger (2002, 2012) adjust for the 
observed set of institutions to which students 
submitted an application. They argue that the 
application set reflects students’ perceptions, 
or “self-revelation,” about their academic po-
tential (2002); students who apply to more se-
lective colleges and universities do so because 
they believe they can succeed in such environ-
ments. They find relatively small differences in 
outcomes between students who attended elite 
universities and those who were admitted but 
chose to attend a less selective university. Jesse 
Cunha and Trey Miller (2014) examine institu-
tional differences in student outcomes across 
Texas’s thirty traditional four-year public col-
leges. Their results show that controlling for 
student background characteristics (race, gen-
der, free lunch, SAT score, and so on), the qual-
ity of high school attended, and application 
behavior significantly reduces the mean differ-
ences in average earned income, persistence 
and graduation across four-year college cam-
puses. However, recent papers that exploit a 
regression discontinuity approach in the prob-
ability of admissions find larger positive re-
turns to attending a more selective university 
(Hoekstra 2009; Anelli 2014).

Community colleges are the primary point 
of access to higher education for many Ameri-
cans, yet research on quality differences be-
tween community colleges has been scant. The 
multiple missions and goals of community col-
leges have been well documented in the aca-
demic literature (Rosenbaum 2001; Dougherty 
1994; Grubb 1991; Brint and Karabel 1989). 
Community colleges have also captured the at-
tention of policymakers concerned with im-
proving workforce shortages and the overall 
economic health of the nation (see The White 
House 2010). The Obama administration iden-
tified community colleges as key drivers in the 
push to increase the stock of college graduates 
in the United States and to raise the skills of 
the American workforce. “It’s time to reform 
our community college so that they provide 
Americans of all ages a chance to learn the 
skills and knowledge necessary to compete for 
the jobs of the future,” President Obama re-

marked at a White House Summit on Commu-
nity Colleges.

The distinct mission and open access na-
ture of community colleges and the diverse 
goals of the students they serve make it diffi-
cult to assess differences in quality across cam-
puses. First, it is often unclear which outcomes 
should actually be measured (Bailey et al. 
2006). Moreover, selection issues into commu-
nity colleges may differ from those between 
four-year institutions. Nevertheless, commu-
nity college quality has been a key component 
of the national conversation about higher edu-
cation accountability. This paper is not the first 
to explore institutional quality differences 
among community colleges. A recent study ex-
plored variation in success measures across 
North Carolina’s fifty-eight community col-
leges, and finds that conditional on student 
differences, colleges were largely indistin-
guishable from one another in degree receipt 
or transfer coursework, save for the differences 
between the very top and very bottom perform-
ing colleges (Clotfelter et al. 2013). Other ef-
forts have looked at the role of different insti-
tutional inputs as proxies for institutional 
quality. In particular, Kevin Stange (2012) ex-
ploits differences in instructional expenditures 
per student across community colleges and 
finds no impact on student attainment, degree 
receipt, or transfer. This finding corroborates 
with Juan Calcagno and his colleagues (2008), 
though they identify several other institutional 
characteristics that do influence student out-
comes. Specifically, larger enrollment, more 
minority students, and more part-time faculty 
are associated with lower degree attainment 
and lower four-year transfer rates (Calcagno et 
al. 2008).

In this paper, we explore institutional ef-
fects of community colleges in the state with 
the largest public two-year community college 
system, using a unique administrative dataset 
that links students’ K–12 data to postsecondary 
schooling at community college.

Setting
California is home to the largest public higher 
education system, including its 112-campus 
community college system. Two-thirds of all 
California college students attend a commu-
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nity college. The role of community colleges 
as a vehicle in human capital production was 
the cornerstone of California’s 1960 Master 
Plan for Higher Education, which stipulated that 
the California community college system will 
admit “any student capable of benefiting from 
instruction” (State of California 1960).1 Over 
the years, the system has grown and its schools 
have been applauded for remaining affordable, 
open access institutions. However, the colleges 
are also continually criticized for producing 
weak outcomes, in particular low degree re-
ceipt and transfer rates to four-year institu-
tions (Shulock and Moore 2007; Sengupta and 
Jepsen 2006).

Several years before Obama’s proposed col-
lege scorecard, California leaders initiated 
greater transparency and accountability in per-
formance through the Student Success Act, 
signed into law by Governor Brown in 2012. 
Among the components of this act is an ac-
countability scorecard, the Student Success 
Scorecard, that tracks several key dimensions 
in student success: remedial course progres-
sion rate; persistence rates; completion of a 
minimum of thirty units (roughly equivalent 
to one year of full-time enrollment status); sub-
baccalaureate degree receipt and transfer sta-
tus, and certificate, degree or transfer among 
career and technical educationn (CTE) stu-
dents. This scorecard is not focused on com-
paring institutions, rather on performance im-
provement over time within institutions. 
Nevertheless, policymakers desire critical in-
formation about the effectiveness of the post-
secondary system to improve human capital 
production in the state and to increase post-
secondary degree receipt.

In 2013, the community college system in 
California (CCC) served more than 2.5 million 
students from a tremendous range of demo-
graphic and academic backgrounds. Califor-
nia’s community colleges are situated in ur-
ban, suburban, and rural areas of the state, 
and their students come from public high 
schools that are both among the best and 
among the worst in the nation. California is an 
ideal state to explore institutional differences 
at community colleges because of the large 
number of institutions present, and because 
of the larger governance structure of the CCC 
system and its articulation to the state’s public 
four-year colleges. Moreover, the diversity of 
California’s community college population re-
flects the student populations of other states 
in the United States and the mainstream pub-
lic two-year colleges that educate them. Given 
the diversity of California’s students and pub-
lic schools, and the increasing diversity of stu-
dents entering the nation’s colleges and uni-
versities,2 we believe that other states can learn 
important lessons from California’s public 
postsecondary institutions.

Rese arch Design
To explore institutional differences between 
community colleges, we use an administrative 
dataset that links four cohorts of California 
high school juniors to the community college 
system. These data were provided by the Cali-
fornia Community College Chancellor’s Office 
and the California Department of Education. 
Because California does not have an individual 
identifier that follows students from K–12 to 
postsecondary schooling, we linked all tran-
script and completion data for four first-time 

1. The master plan articulated the distinct functions of each of the state’s three public postsecondary segments. 
The University of California (UC) is designated as the state’s primary academic research institution and is re-
served for the top one eighth of the State’s graduating high school class. The California State University (CSU) 
is primarily to serve the top one-third of California’s high school graduating class in undergraduate training, and 
graduate training through the master’s degree, focusing primarily on professional training such as teacher edu-
cation. Finally, the California Community Colleges are to provide academic instruction for students through the 
first two years of undergraduate education (lower division), as well as provide vocational instruction, remedial 
instruction, English as a second language courses, adult noncredit instruction, community service courses, and 
workforce training services.

2. Between 2007 and 2018, the number of students enrolled in a college or university is expected to increase by 
4 percent for whites but by 38 percent for Hispanics, 29 percent for Asian–Pacific Islanders, and 26 percent for 
African Americans (Hussar and Bailey 2009).
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freshmen fall-semester cohorts (2004–2008) 
age seventeen to nineteen enrolled at a Cali-
fornia community college with the census of 
California eleventh-grade students with stan-
dardized test score data. The match, performed 
on name and birth date, high school attended, 
and cohort, initially captured 69 percent of 
first-time freshmen ages seventeen through 
nineteen enrolled at a California community 
college (consistent with similar studies con-
ducted by the California Community College 
Chancellor’s Office matched to K–12 data).3

The California Community Colleges is an 
open access system, one in which any student 
can take any number of courses at any time, 
including, for example, while enrolled in high 
school, or the summer before college for those 
who intend to start as first-time freshman at a 
four-year institution. In addition, community 
colleges serve multiple goals, including facili-
tating transfer to four-year universities, sub-
baccalaureate degree and certificate, career 
and technical education, basic skills instruc-
tion, and supporting lifelong learning. We re-
strict the sample for our study to first-time 
freshman at the community college, of tradi-
tional age. We built cohorts of students who 
started in the summer or fall within one year 
of graduating high school, who attempted 
more than two courses (six units) in their first 
year, and had complete high school test and 
demographic information. This sample con-
tains 254,865 students across 108 California 
community college campuses.4

Measures
We measure four outcomes intended to cap-
ture community college success in the short 
term through credit accumulation and persis-
tence into year two, as well as through degree-
certificate receipt and four-year transfer. First, 

we measure how many transferrable units a 
student completes during the first year. This 
includes units that are transferrable to Califor-
nia’s public four-year universities (the Univer-
sity of California system and the California 
State University system) that were taken at  
any community college. Second, we measure 
whether a student persists to the second year 
of community college. This outcome indicates 
whether a student attempts any units in the 
fall semester after the first year at any commu-
nity college in California. Third, we measure 
whether a student ever transfers to a four-year 
college. Using National Student Clearinghouse 
data that the CCC Chancellor’s office linked 
with their own data, we are able to tell whether 
a student transferred to a four-year college  
at any point after attending a California com-
munity college. Last, we measure degree-
certificate completion at a community college. 
This measure indicates whether a student 
earned an AA degree, or a sixty-unit certificate, 
or transferred to a four-year university. These 
outcomes represent only a few of the commu-
nity college system’s many goals, and as such 
are not meant to be an exhaustive list of how 
we might examine community college quality 
or effectiveness.

Our data are unique in that we have the abil-
ity to connect a student’s performance and 
outcomes at community college with his or her 
high school data. As community colleges are 
open access, students do not submit tran-
scripts from their high school, and have not 
necessarily taken college entrance exams such 
as the SAT or ACT to enter. As a result, com-
munity colleges often know very little about 
their students’ educational backgrounds. Re-
searchers interested in understanding the 
community college population often face the 
same constraints. Examining the outcomes of 

3. Our match rates may be the result of several considerations. First, the name match occurred on the first three 
letters of a student’s first name and last name, leading to many duplicates. Students may have entered different 
names or birthdays at the community college. Students may have omitted information at either system. Second, 
the denominator may also be too high; not all community college students attended California high schools. 
Finally, students who did attend a California high school, but did not take the eleventh grade standardized tests 
were not included in the high school data.

4. We excluded the three campuses that use the quarter system, as well as three adult education campuses. 
Summer students were allowed in the sample only if they took enough units in their first year to guarantee they 
also took units in the fall.
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community colleges without considering the 
educational backgrounds of the students en-
rolling in that college may confound college 
effects with students’ self-selection.

To address ubiquitous selection issues, we 
adjust our estimates of quality for important 
background information about a student’s 
high school academic performance. We mea-
sure a student’s performance on the eleventh 
grade English and mathematics California 
Standardized Tests (CSTs).5 We also deter-
mine which math course a student took in 
eleventh grade. In addition, we measure race-
ethnicity, gender, and parent education levels 
from the high school file as sets of binary vari-
ables.

To account for high school quality, we in-
clude the Academic Performance Index (API) 
of high school attended. Importantly, as stu-
dents are enrolling in community college, they 
are asked about their goals for attending com-
munity college. Students can pick from a list 
of fifteen choices, including transfer with an 
associate’s degree, transfer without an associ-
ate’s degree, vocation certification, discover in-
terests, improve basic skills, undecided, and 
others. We include students’ self-reported 
goals as an additional covariate for their post-
secondary degree intentions. Last, we add ad-
ditional controls for college-level by cohort 
means of our individual characteristics (elev-
enth grade CST math and English scores, race-
ethnicity, gender, parental education, API, and 
student goal). Table 1 includes descriptive sta-
tistics on all of our measures at the individual 
level; table 2 includes descriptive statistics at 
the college level.6

Empirical Methods
We begin by examining our outcomes across 
the community colleges in our sample. Figure 
1 presents the distribution of total transfer 
units, proportion persisting to year 2, propor-
tion transfer, and proportion completing 
across our 108 community colleges. To moti-
vate the importance of accounting for student 
inputs, we plot each outcome against students’ 
eleventh grade math test scores at the college 
level (figure 2).

From these simple scatterplots it is clear 
that average higher student test scores are as-
sociated with better average college outcomes. 
However, we also note considerable variation 
in average outcomes for students with similar 
high school test scores.

To examine whether there are significant dif-
ferences in quality across community college 
campuses, we estimate the following linear 
random effects model:

Yiscty = β0 + β1xi + β2xcy + β3ws + λt + ϕy + ζc + εiscty 

where Yiscty is our outcome variable of inter-
est (transfer units earned, persistence into 
year two, transfer to a four-year institutions, 
or degree-certificate completion) for individ-
ual i, from high school s, who is a first-time 
freshman enrolled at community college c, in 
term t in year y; xi is a vector of individual-level 
characteristics (race-ethnicity, gender, paren-
tal education, and eleventh grade math and 
English language arts test scores), xcy are com-
munity college by cohort means of xi, and ws 
is a measure of the quality of the high school 
(California’s API score)7 attended for each in-

5. We include CST scaled scores, which are approximately normally distributed across the state.

6. Unlike the four-year college quality literature, we do not account for students’ college choice set since most 
community college students enroll in the school closest to where they attended high school. Using nationally 
representative data, Stange (2012) finds that in contrast to four-year college students, community college stu-
dents do not appear to travel farther in search of higher quality campuses, and, importantly, “conditional on 
attending a school other than the closest one, there does not appear to be a relationship between student char-
acteristics, school characteristics, and distance traveled among community college students” (2012, 81).

7. The Academic Performance Index (API) is a measure of California schools’ academic performance and growth. 
It is the chief component of California’s Public Schools Accountability Act, passed in 1999. API is composed of 
schools’ state standardized test scores and results on the California High School Exit Exam; scores range from 
a low of 200 to a high of 1,000.
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Table 1. Sample Descriptive Statistics (n=254,865)

Variable Mean SD Min Max

Outcomes 
Transfer units in year one 11.88 9.61 0 60
Ever transfer 0.27 0.44 0 1
Persist to year two 0.80 0.40 0 1
Complete ever 0.34 0.47 0 1

Covariates
English test score 333.65 55.70 150 600
Math test score 291.64 48.98 150 600
Asian 0.08 0.27 0 1
Pacific Islander 0.01 0.08 0 1
Filipino 0.05 0.21 0 1
Hispanic 0.39 0.49 0 1
Black 0.07 0.25 0 1
White 0.40 0.49 0 1
Did not state 0.01 0.08 0 1
Multiple race 0.00 0.00 0 1
Female 0.50 0.50 0 1
Parents less than high school 0.15 0.36 0 1
Parents high school diploma 0.22 0.41 0 1
Parents some college 0.28 0.45 0 1
Parents college graduate 0.25 0.43 0 1
Parents did not state 0.10 0.30 0 1
Cohort 2005 0.14 0.35 0 1
Cohort 2006 0.20 0.40 0 1
Cohort 2007 0.22 0.41 0 1
Cohort 2008 0.23 0.42 0 1
Cohort 2009 0.21 0.41 0 1
Fall 0.82 0.38 0 1
Summer 0.18 0.38 0 1
High school API 707.91 79.00 272 987
Goal: transfer with AA 0.46 0.50 0 1
Goal: transfer without AA 0.12 0.32 0 1
Goal: two-year AA degree 0.04 0.19 0 1
Goal: two-year vocational degree 0.01 0.10 0 1
Goal: vocational certification 0.01 0.08 0 1
Goal: undecided 0.14 0.34 0 1
Goal: unreported 0.13 0.33 0 1

Source: Authors’ calculations based on data from the California Community College Chancellor’s Office.
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Table 2. Sample Descriptive Statistics by College (n=108)

Variable Mean SD Min Max

Outcomes 
Transfer units in year one 11.44 2.44 4.96 17.39
Ever transfer 0.25 0.08 0.06 0.43
Persist to year 2 0.77 0.07 0.53 0.90
Complete ever 0.33 0.08 0.09 0.52

Covariates
English test score (std) –0.05 0.27 –0.79 0.56
Math test score (std) –0.04 0.25 –0.72 0.44
Transfer units in year one 11.44 2.44 4.96 17.39
Ever transfer 0.25 0.08 0.06 0.43
Persist to year two 0.77 0.07 0.53 0.90
Complete ever 0.33 0.08 0.09 0.52
English test score (std) –0.05 0.27 –0.79 0.56
Math test score (std) –0.04 0.25 –0.72 0.44
Asian 0.07 0.07 0.00 0.37
Pacific Islander 0.01 0.01 0.00 0.05
Filipino 0.04 0.05 0.00 0.27
Hispanic 0.37 0.20 0.06 0.91
Black 0.08 0.11 0.01 0.69
White 0.41 0.22 0.01 0.85
Did not state 0.01 0.01 0.00 0.05
Multiple race 0.00 0.00 0.00 0.00
Female 0.50 0.04 0.39 0.65
Parents less than high school 0.16 0.10 0.01 0.48
Parents high school diploma 0.22 0.05 0.10 0.37
Parents some college 0.28 0.07 0.15 0.54
Parents college graduate 0.24 0.07 0.05 0.41
Parent did not state 0.10 0.05 0.02 0.22
Cohort 2005 0.12 0.09 0.00 0.48
Cohort 2006 0.18 0.10 0.00 0.52
Cohort 2007 0.21 0.10 0.00 0.75
Cohort 2008 0.23 0.11 0.00 0.63
Cohort 2009 0.26 0.19 0.04 1.00
High school API 703.26 45.03 588.34 799.11
Goal: transfer with AA 0.43 0.12 0.06 0.67
Goal: transfer without AA 0.10 0.05 0.00 0.25
Goal: two-year AA degree 0.04 0.03 0.00 0.25
Goal: two-year vocational degree 0.01 0.01 0.00 0.07
Goal: vocational certification 0.01 0.01 0.00 0.07
Goal: undecided 0.15 0.07 0.00 0.33
Goal: unreported 0.12 0.16 0.00 0.84

Source: Authors’ calculations based on data from the California Community College Chancellor’s Office.
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Figure 1. Distribution of Outcomes by College  
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Figure 2. Average College Outcomes Against Students’ Eleventh Grade Math Test Scores 
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dividual. And εiscty is the individual-level error 
term.

The main parameter of interest is the com-
munity college random effect, ζc.8 We estimate 
ζ̂c using an empirical Bayes shrinkage estima-
tor to adjust for reliability. The empirical 
Bayes estimates are best linear unbiased pre-
dictors (BLUPs) of each community college’s 
random effect (quality), which takes into ac-
count the variance (signal to noise) and the 
number of observations (students) at each col-
lege campus. Estimates of ζc with a higher vari-
ance and a fewer number of observations are 
shrunk toward zero (Rabe-Hesketh and Skron
dal 2008).

The empirical Bayes technique is commonly 
used in measuring the quality of hospitals 
(Dimick, Staiger, and Birkmeyer 2010), schools 
or neighborhoods (Altonji and Mansfield 2014), 
and teachers (Kane, Rockoff, and Staiger 2008; 
Carrell and West 2010). In particular, we use 
methodologies similar to those recently used 
in the literature to rank hospital quality, which 
shows the importance of adjusting mortality 
rates for patient risk (Parker et al. 2006) and 
statistical reliability (caseload size) (Dimick, 
Staiger, and Burkmeir 2010). In our context, we 
similarly adjust our college rankings for “stu-
dent risk” (such as student preparation, qual-
ity, and unobserved determinants of selection) 
as well as potential noise in our estimates 
driven by differences in campus size and stu-
dent population.

Results

Are there measured differences in  
college outcomes?
Because we are interested in knowing whether 
student outcomes differ across community 
college campuses, we start by examining 
whether variation in our estimates of ζ̂c’s for 
our various outcomes of interest is significant. 
Table 3 presents results of the estimated vari-
ance, σ̂ζ

2, in our college effects for various spec-

ifications of equation (1). High values of σ̂ζ
2 in-

dicate there is significant variation in student 
outcomes across community college cam-
puses, while low values of σ̂ζ

2 would indicate 
that there is little difference in student out-
comes across campuses (that is, no difference 
in college “quality”).

In row 1, we start with the most naïve esti-
mates, which include only a year-by-semester 
indicator variable. We use these estimates as 
our baseline model for comparative purposes 
and consider this to be the upper bound of the 
campus effects. These unadjusted estimates 
are analogous to comparing means (adjusted 
for reliability) in student outcomes across cam-
puses. Estimates of σ̂ζ

2 in row 1 show consider-
able variation in mean outcomes across Cali-
fornia’s community college campuses.

For ease of interpretation, we discuss these 
effects in standard deviation units. For our 
transfer units completed outcome in column 
1, the estimated variance in the college effect 
of 4.86 suggests that a one standard deviation 
difference in campus quality is associated with 
an average difference of 2.18 transfer units 
completed in the first year for each student at 
that campus. Likewise, variation across cam-
puses in our other three outcome measures is 
signficant. A one standard deviation increase 
in campus quality is associated with a 6.3 per-
centage point increase in the probability of 
persisting to year two (σ̂ζ

2 = 0.0042), a 7.3 per-
centage point increase in the probability of 
transferring to a four-year college (σ̂ζ

2 = 0.0056), 
and a 7.3 percentage point increase in the 
probability of completion (σ̂ζ

2 = 0.0056).9

One potential concern is that our estimates 
of σ̂ζ

2 may be biased due to differences in stu-
dent quality (aptitude, motivation, and so on) 
across campuses. That is, the mean differences 
in student outcomes across campuses that we 
measure in row 1 may not be due to real differ-
ences in college quality, but rather to differ-
ences (observable or unobservable) in student-

8. We use a random effects model instead of fixed effects model due to the efficiency (minimum variance) of 
the random effects model. However, our findings are qualitatively similar when using a fixed effects framework.

9. Completion appears to be driven almost entirely by transfer; that is, few students who do not transfer appear 
to complete AA degrees, as such, these two outcomes are likely measuring close to the same thing.
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level inputs (such as ability). To highlight this 
potential bias, figure 2 shows considerable 
variation across campuses in our measures of 
student ability. The across campus standard 
deviation in eleventh grade CST math and En-
glish scores is 0.25 and 0.27 standard deviation, 
respectively.

Therefore, in results shown in rows 2 
through 5 of table 3, we sequentially adjust our 
estimates of ζ̂c for a host of student-level co-
variates. This procedure is analogous to the 
hospital quality literature that calculates “risk 
adjusted” mortality rates by controlling for pa-
tient observable characteristics (Dimick, 
Staiger, and Birkmeyer 2010). Results in row 2 
control for eleventh grade math and English 
standardized test scores. Row 3 additionally 
controls for our vector of individual-level de-
mographic characteristics (race-ethnicity, gen-
der, and parental education level). Results in 
row 4 add a measure of student motivation, 
which is an indicator for student’s reported 
goal to transfer to a four-year college. Finally, 
in row 5 we add a measure of the quality of the 
high school that each student attended, as 
measured by California’s API score.

The pattern of results in rows 2 through 5 
suggests that controlling for differences in 
student-level observable characteristics ac-
counts for some, but not all of the differences 
in student outcomes across community col-
leges. Results for our transfer units earned out-
come in column 1 show that the estimated vari-
ance in the college effects shrinks by 37 percent 

when going from our basic model to the fully 
saturated model. Despite this decrease, there 
still remains considerable variation in our es-
timated college effects, with a one standard de-
viation increase in campus quality associated 
with a 1.73 increase in the average number of 
transfer units completed by each student (σ̂ζ

2 = 
3.07).

Examining results for our other three out-
comes of interest, we find that controlling for 
student-level covariates shrinks the estimated 
variance in college quality by 26 percent for our 
persistence outcome, 70 percent for our trans-
fer outcome, and 60 percent for completion. 
Again, despite these rather large decreases in 
the variance of the estimated college effects, 
considerable variation remains in student out-
comes across campuses. A one standard de-
viation increase in college quality is associated 
with a 0.053 increase in the probability of per-
sisting (σ̂ζ

2 = 0.0031), a 0.039 increase in the 
probability of transferring (σ̂ζ

2 = 0.0017), and a 
0.045 increase in the probability of completion 
(σ̂ζ

2 = 0.0022).  Graphical representations of the 
BLUPs from model 5 are presented in figure 3.

Although the estimates shown in row 5 con-
trol for a rich set of individual-level observable 
characteristics, there remains potential con-
cern that our campus quality estimates may 
still be biased due to selection on unobserv-
ables that are correlated with college choice 
(Altonji, Elder, and Tabor 2005). To directly ad-
dress this concern, recent work by Joseph Al-
tonji and Richard Mansfield (2014) shows that 

Table 3. Regression Results from Random Effects Models 

Variance of Random Effects Estimates 

Model
Transfer  

Units
Persist  
to Y2

Ever  
Transfer

Ever 
Complete

M1 Year/term 4.86 0.0042 0.0056 0.0056 
M2 Test scores 3.69 0.0040 0.0034 0.0035 
M3 Demographics 3.46 0.0038 0.0025 0.0029 
M4 Goal 3.09 0.0032 0.0021 0.0025 
M5 School API 3.07 0.0031 0.0017 0.0022 
M6 College Means 2.96 0.0027 0.0016 0.0020

% Variance reduced M1 to M5 37% 26% 70% 60%
% Variance reduced M1 to M6 39% 36% 71% 64%

Source: Authors’ calculations based on data from the California Community College Chancellor’s Office.
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controlling for group averages of observed 
individual-level characteristics adequately con-
trols for selection on unobservables and pro-
vides a lower bound of the estimated variance 
in school quality effects.10

Therefore, in results shown in row 6 we ad-
ditionally control for college by cohort-level  
means of our individual characteristics (elev-
enth grade CST math and English scores, race-
ethnicity, gender, parental education and API 
score). We find that controlling for college-
level covariates shrinks the estimated variance 
in college quality over the naïve model (model 
1) by 39 percent for transfer units, 36 percent 
for our persistence outcome, 71 percent for our 
transfer outcome, and 64 percent for comple-
tion. Model 5 remains our preferred specifica-
tion, however, even in this highly specified 
model, we still find considerable variation in 

student outcomes across community college 
campuses. 

Exploring Campus Ranking
Given recent proposals by the Obama admin-
istration to create a college scorecard, it is par-
ticularly critical to determine how stable (or 
unstable) our college quality estimates, ζ̂c, are 
across specifications with various control vari-
ables. On the one hand, if our naïve estimates 
in row 1 result in a similar rank ordering of 
colleges as the fully saturated estimates in 
rows 5 and 6, then scorecards based on unad-
justed mean outcomes will provide meaning-
ful information to prospective students. On the 
other hand, if the rank ordering of the esti-
mated ζ̂c,’s are unstable across specifications, 
it is critical that college scorecards be adjusted 
for various student-level inputs.11

Source: Authors’ calculations based on data from the California Community College Chancellor’s Office. 

Figure 3. Ranked College Effects by Outcome
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10. Altonji and Mansfield (2014) show that, under reasonable assumptions, controlling for group means of 
individual-level characteristics “also controls for all of the across-group variation in the unobservable individual 
characteristics.” This procedure provides a lower bound of the school quality effects because school quality is 
likely an unobservable that drives individual selection.

11. Both hospital rankings and teacher quality rankings have been shown to be sensitive to controlling for indi-
vidual characteristics (see, for example, Kane and Staiger 2008; Dimick, Staiger, and Birkmeyer 2010).
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To help answer this question, we examine 
how the rank ordering of our college quality 
estimates change after controlling for our set 
of observable student characteristics. Figure 4 
graphically presents the unadjusted and ad-
justed estimated college quality effects for our 
transfer unit outcome (our preferred specifica-
tion model 5 from table 3).

The squares represent the unadjusted ef-
fects, and the dots the effects and 95 percent 
confidence intervals after adjusting for student-
level covariates. This graph highlights two im-
portant findings: schools at the very bottom 
and very top end of the quality distribution 
tend to stay at the bottom and top of the rank-
ings, and movement up and down in the mid-
dle of the distribution is considerable. This re-
sult indicates that unadjusted mean outcomes 
may be valuable in predicting the very best and 
very worst colleges, but they likely do a poor 
job in predicting the variation in college qual-
ity in the middle of the distribution. The same 
pattern can be noted in the other outcomes not 
pictured.

In a more detailed look at how the rankings 
of college quality change when adjusting for 
student-level covariates, figure 5 plots rank 
changes in transfer units in the first year by 

campus. This graph show that the rank order-
ing of campuses change considerably after 
controlling for covariates. The average campus 
changed plus or minus thirty ranks, the largest 
positive change being seventy-five and the larg-
est drop, negative forty-nine.

These results highlight the importance of 
controlling for student-level inputs when esti-
mating college quality. They also throw cau-
tion to policymakers who may be tempted to 
rank colleges based on unadjusted mean out-
come measures such as graduation rates or 
post-graduation wages.

Conclusion
Understanding quality differences among edu-
cational institutions has been a preoccupation 
of both policymakers and social scientists for 
more than half a century (Coleman 1966). It is 
well established that individual ability and so-
cioeconomic factors bear a stronger relation to 
academic achievement than the school at-
tended. In fact, when these factors are statisti-
cally controlled for, it appears that differences 
between schools account for only a small frac-
tion of differences in pupil achievement. Yet 
the influence of institutional quality differ-
ences in the postsecondary setting, particularly 
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at the less selective two-year sector, where the 
majority of Americans begin their postsecond-
ary schooling, has rarely been explored.

To help fill this gap, we use data from Cali-
fornia’s Community College System to examine 
whether differences in student outcomes 
across college campuses are significant. Our 
results show considerable differences across 
campuses in both short-term and longer-term 
student outcomes. However, much of these dif-
ferences are accounted for by student inputs, 
namely measured ability, demographic charac-
teristics, college goals, and unobservables that 
drive college selection. Nevertheless, after con-
trolling for these inputs, our results show that 
important differences between colleges re-
main. What is the marginal impact of being at 
a better quality college? Our lower-bound esti-
mates indicate that going from the 10th to 90th 
percentile of campus quality is associated with 
a 3.68 (37.3 percent) increase in student transfer 
units earned, a 0.14 (20.8 percent) increase in 
the probability of persisting, an 0.09 (42.2 per-
cent) increase in the probability of transferring 
to a four-year college, and an 0.08 (26.6 percent) 
increase in the probability of completion.

A natural follow-up question is what observ-
able institutional differences, if any, might be 

driving these effects? A close treatment of what 
might account for these institutional differ-
ences in our setting is beyond the scope of this 
paper. However, prior work has identified sev-
eral characteristics that may be associated with 
student success, including peer quality, faculty 
quality, class size or faculty-student ratio, and 
a variety of measures for college costs (Long 
2008; Calcagno et al. 2008; Bailey et al. 2006; 
Jacoby 2006).

Finally, identifying institutional effects is 
not purely an academic exercise. In today’s pol-
icy environment, practitioners and higher edu-
cation leaders are looking to identify the con-
ditions and characteristics of postsecondary 
institutions that lead to student success. Given 
the recent push by policymakers to provide 
college scorecards, our analysis furthers that 
goal for a critical segment of higher education, 
public open access community colleges, and 
the diverse students they serve. Our results 
show that college rankings based on unad-
justed mean differences can be quite mislead-
ing. After adjusting for student-level differ-
ences across campus, the average school rank 
in our sample changed by plus or minus thirty 
ranks. Our results suggest that policymakers 
wishing to rank schools based on quality 
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should adjust such rankings for differences 
across campuses in student-level inputs.
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Lack of preparation in science leads to high rates of attrition among science, technology, engineering, and 
mathematics (STEM) majors, even among students who are highly oriented toward STEM. Using data for 
twenty-seven countries from the 2006 Program for International Student Assessment, we compare the 
United States with other industrialized countries in terms of fifteen-year-olds’ science achievement and their 
expectations to focus on STEM in the future. The United States trails most countries in the mean science 
achievement of the general student population and among students expecting to pursue STEM majors or 
careers. Lack of curricular standardization in the United States is related to this lower science achievement. 
Countries with higher curricular standardization exhibit higher average science achievement scores; science 
achievement and students’ future orientation toward science are also better aligned in these countries. We 
discuss the implications of these findings for American colleges and universities as they seek to reduce stu-
dent attrition in STEM fields.
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In response to growing concern about the de-
clining U.S. competitiveness in the global 
economy (National Academy of Sciences 2007), 
in 2009 the Obama administration launched 
the Educate to Innovate campaign to improve 
the participation rates and performance of U.S. 
students in science, technology, engineering 
and math (STEM). More recently, the Presi-
dent’s Council of Advisors on Science and 
Technology urged institutions of higher educa-
tion to increase the rates of students earning 
degrees in STEM fields. The council predicts 
that the United States needs more than a mil-
lion STEM professionals over the next decade 

than are currently projected if the country is 
to remain a global leader in science (Olson and 
Riordan 2012).

About half of all college students in science, 
technology, engineering and math leave STEM 
fields before completing a college degree. Us-
ing data that tracked students from 2003 on-
ward, the U.S. Department of Education re-
ported that while 28 percent of all bachelor’s 
degree candidates declared a STEM major, 
nearly half (48 percent) of this group had left 
STEM fields by 2009. Among these STEM leav-
ers about half switched to a non-STEM degree 
and half dropped out of college. While the at-
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trition rate in STEM is similar to attrition rates 
for other majors, increasing STEM retention in 
college by even a small percentage could be a 
cost-effective way to produce the STEM profes-
sionals that the nation needs (Chen and Sold-
ner 2013).

Lynn Reimer and her colleagues (this vol-
ume) focus on one potential way to increase 
student retention in STEM—improving the 
learning experiences of students in undergrad-
uate STEM courses. Although enhancing un-
dergraduate STEM courses could help reduce 
the high rates of attrition from STEM majors, 
even the best instruction in undergraduate 
courses may come too late for students who 
arrive at college with a lack of science knowl-
edge and preparation. Research finds that lack 
of preparation in science leads to high rates of 
departure from STEM fields, even among stu-
dents who are highly oriented toward STEM 
(Chen and Soldner 2013). Thus the very diverse 
levels of science proficiency that American stu-
dents bring with them to college create an ad-
ditional challenge for colleges and universities 
as they seek to increase the rates of students 
earning degrees in STEM fields.

This paper examines student science 
achievement in the precollege years, focusing 
on students who indicate they plan to major 
in science or pursue a science career. It com-
pares the United States with other industrial-
ized countries in terms of science achievement 
and determines the degree to which cross-
national variations in standardization of the 
curriculum are related to science achievement, 
net of other country-level factors such as 
teacher quality and economic development. 
Curricular standardization refers to the degree 
to which students within a nation are exposed 
to the same curriculum. In this paper, we dis-
tinguish between three degrees of curricular 
standardization: educational systems in which 
the central government determines the curric-
ulum for all students in the nation; educa-
tional systems in which regional or local agen-
cies have some ability to adapt the centrally 
mandated curriculum; and educational sys-
tems in which there is no central government 
intervention in designing the curriculum, such 
that students within the same nation may be 

exposed to very different curricula. We then ex-
amine cross-national variations in students’ 
future orientations toward STEM to determine 
whether curricular standardization is related 
to the alignment of students’ science achieve-
ment with their plans to pursue a STEM major 
or career. We use data from the Program for 
International Student Assessment (PISA) 2006. 
In addition to assessing the science achieve-
ment of fifteen-year-olds in fifty-seven coun-
tries, PISA collects extensive data on student 
backgrounds and their expectations about the 
future. Conducted by the Organization for Eco-
nomic Development and Cooperation (OECD) 
and widely used in comparative research on 
education, PISA is considered to be the best 
source of comparative cross-national data on 
adolescents’ science achievement, orienta-
tions toward science, and their educational ex-
periences more generally. These data do not 
allow us to establish a direct causal link be-
tween curricular standardization and the pro-
pensity of students to choose STEM fields. 
However, if among similarly situated students, 
those in countries with more standardized cur-
ricula are more likely to major in STEM fields, 
the correlation would be consistent with the 
hypothesis that curricular standardization is 
related to differential rates of choosing STEM 
majors. Future research could build on this 
preliminary evidence to understand how struc-
tural variations in educational systems matter 
for student preferences and other outcomes.

Our analyses indicate that the mean science 
achievement scores of both the general stu-
dent population and students aspiring to enter 
STEM fields are lower in the United States than 
in most other developed countries. This out-
come is related, in part, to the lack of standard-
ization of the curriculum in the United States. 
We find that countries in which all students 
are exposed to a more standardized curriculum 
in primary and secondary school have higher 
average science achievement scores, net of 
other factors. In these countries, students’ sci-
ence achievement and future orientation to-
ward science are also better aligned, in that 
higher achievers are significantly more likely 
to consider pursuing a STEM major or career 
than lower achievers. In countries that lack a 
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standardized science curriculum, such as the 
United States, the greater diversity of science 
preparation for students who arrive on campus 
expecting to pursue a STEM degree poses a 
challenge to college and universities; we dis-
cuss the implications of these findings for 
higher education institutions as they seek to 
reduce student attrition in STEM fields.

Background
It is well established that individual educa-
tional and occupational choices are shaped 
during adolescence, when students start to 
clarify their personal identities and ambitions. 
Proficiency in science and expectations to pur-
sue a science career during the adolescent 
years are especially important precursors to 
the subsequent likelihood of completing a 
STEM degree in college. Using nationally rep-
resentative data that followed students from 
eighth grade to young adulthood, Robert Tai 
and his colleagues (2006) examine whether 
science-related career expectations among 
eighth graders predicted the field of the college 
degrees they earned several years later. Among 
students who earned a bachelor’s degree, 
those who as eighth graders expected to have 
science-related careers at age thirty were 1.9 
times more likely to earn a life science degree 
than those who did not expect a science-related 
career and 3.4 times more likely to earn physi-
cal science and engineering degrees than stu-
dents without such expectations.

The Tai and colleagues findings underscore 
the importance of the alignment between 
achievement and expectations in predicting 
the likelihood of earning a college degree in 
science. Fifty-one percent of all high achievers 
(those who scored at least one standard devia-
tion above the average in math) who also ex-
pected to pursue science-related careers com-
pleted a bachelor’s degree in the physical 
sciences or engineering. In contrast, 34 percent 

of average achievers who expected a science-
related career attained such a degree. Only 19 
percent of high achievers who expected a non-
science career and 10 percent of average achiev-
ers who expected a nonscience career attained 
a degree in the physical sciences/engineering 
(Tai et al. 2006, 1144).

Using longitudinal data that followed stu-
dents over their college years, Todd Stine-
bricker and Ralph Stinebricker (2011) find that 
when students enter college they are as open 
to a math or science major as they are to any 
other, but many students move away from 
math and science after realizing that their 
grades in that field will be substantially lower 
than they expected. Further, changes in beliefs 
about grade performance tend to arise be-
cause students realize that their ability in 
math and science is lower than they thought 
rather than because they realize that they are 
not willing to put substantial effort into math 
or science majors. These findings suggest that 
students are more likely to be pushed out of 
STEM fields due to their poorer than expected 
performance, thus leading to high rates of at-
trition from STEM majors. Along with prior 
achievement, race and gender matter; much 
research has examined gender and racial dif-
ferences in science achievement and expecta-
tions in an attempt to understand why women 
and minorities remain underrepresented in 
STEM fields (Maple and Stage 1991; Xie and 
Shauman 2006).

Beyond individual-level factors, the struc-
ture of educational systems has been found to 
be related to individuals’ performance and 
preferences, as well as the variation in these 
factors across the student population. For ex-
ample, nations vary greatly in the degree of 
standardization in their educational systems.1 
In highly standardized systems, all students 
are exposed to a standardized curriculum and 
learning standards are mandated by a central-

1. Research has considered how two other aspects of the organization of national educational systems matter 
for individual educational outcomes:  differentiation—how and when students are tracked between or within 
schools by ability level and vocational specificity—the extent to which the content of education is related to the 
knowledge of an occupation (Allmendinger 1989; Shavit and Muller 1998). These aspects are beyond the scope 
of this paper.



	 c u r r i c u l a r  s t a n d a r d i z a t i o n 	 19 5

ized body. In many standardized systems, to 
gain a given credential, students are also re-
quired to demonstrate their curricular knowl-
edge by passing exit examinations centrally ad-
ministered by an education authority. Students’ 
exam performance may also determine univer-
sity admission and preferred fields of study 
(Bishop 1997, 2006).

Research finds that nations with standard-
ized curricula and exit exams tend to have less 
inequality in student performance. Some evi-
dence suggests that standardization is related 
to smaller performance gaps among secondary 
students from different class backgrounds 
(Ayalon and Gamoran 2000) and smaller gen-
der inequalities in math achievement (Ayalon 
and Livneh 2013). Other research finds that 
standardization is related to smaller negative 
effects of tracking (Bol et al. 2014) and reduces 
opportunities for school decision makers to fa-
vor their own interests over student perfor-
mance (Wößmann 2005).

The potential benefits of standardization 
can be illustrated from the perspectives of stu-
dents, parents, teachers, and schools. For stu-
dents, standardized curricula and examina-
tions serve as incentives or extrinsic rewards 
for them to take more rigorous courses and 
spend more time on homework (Bishop 2006). 
In standardized systems, students in different 
tracks and schools are exposed to the same cur-
ricula and standards, so their exposure to 
knowledge is much more equal (Ayalon and 
Livneh 2013). Moreover, when educational de-
cisions are based on students’ performance in 
externally administered centralized examina-
tions, parents have ample information on the 
performance of their children against an estab-
lished standard (Wößmann 2005). As a result, 
both students and their parents may be better 
able to monitor their educational progress and 
gain a clearer understanding of how their 
achievement, as measured by test scores, com-
pares to that of other students in the nation. 
Indeed, Hyunjoon Park (2008) finds that the 
greater accountability and transparency of 
standardized education systems enables par-
ents and students from all socioeconomic 
backgrounds to assess and monitor the stu-
dent’s performance in comparison to estab-

lished standards. Finally, in countries with a 
highly standardized curriculum, teachers and 
school administrators are not allowed to mod-
ify the content of curricula or exams according 
to students’ ability grouping (Stevenson and 
Baker 1991). Instead, teachers tend to invest 
much effort in helping all students meet na-
tionally mandated standards, regardless of stu-
dents’ ability level or class background (Bol et 
al. 2014).

In contrast to highly standardized educa-
tional systems found in much of the world, the 
U.S. educational system has long been marked 
by a lack of standardization. Historically, cur-
ricula, teacher training, learning standards 
and a host of other factors have been deter-
mined at the state and district level rather than 
the national level. This highly decentralized 
education decision-making leads to substan-
tial variation in educational curricula across 
the nation. For example, in Kansas, debate has 
raged for years about whether to teach evolu-
tion, such that some students have not learned 
the principles of evolution and key biological 
concepts essential to a comprehensive science 
education (Subotnik, Edmiston, and Rayhack 
2007).

Since the 1990s, however, the United States 
has been moving toward greater curricular 
standardization, at least at the state level. By 
the early 2000s, every state had developed and 
adopted its own learning standards and had a 
definition of proficiency requirements for each 
grade level and high school graduation. In an 
attempt to create greater curricular standard-
ization, many state leaders agreed in 2009 to 
develop the Common Core State Standards. By 
June 2014, forty-three states had adopted uni-
fied, internationally benchmarked standards 
in math and language arts for kindergarten 
through twelfth grade with the goal of provid-
ing students with the necessary knowledge 
and skills for college and the workforce (Gross-
man, Reyna, and Shipton 2011). The develop-
ment of standards for science is the next step 
in this process (National Research Council 
2012). It is an open question whether the Com-
mon Core will fulfill the goal of a unified sys-
tem of national curricular standards applica-
ble to all states and districts and whether the 
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purported benefits of greater curricular stan-
dardization will be realized.

Curricular Standardization, Science 
Achievement, and Expectations
Most research to date has considered how 
standardization relates to students’ achieve-
ment in mathematics or reading. We know of 
no research that has considered the relation-
ship between curricular standardization and 
science achievement. It is reasonable to expect 
that in standardized systems, where all stu-
dents are exposed to science and math curri-
cula more equally and their course-taking pat-
terns are more homogeneous, overall student 
achievement in science may be higher. Thus, 
we predict hypothesis 1: Countries in which all 
students are exposed to the same curriculum and 
standards exhibit higher mean science achieve-
ment. Additionally, a more standard exposure 
for all students to the science curriculum may 
mean that students cannot activate their pref-
erences and thus avoid science coursework, 
thus we predict hypothesis 2: In countries 
where all students are exposed to a standard cur-
riculum, gender and social class gaps in science 
achievement are smaller.

Finally, we predict that standardized sys-
tems may be more effective in strengthening 
the linkage between science performance and 
future orientation toward a STEM major or ca-
reer such that in countries with standardized 
educational systems, high science achievers 
may be more likely to pursue science-based 
fields of study and careers. This is because 
they gain valuable information about their 
standing relative to the whole student popula-
tion and are more likely to consider this infor-
mation in their subsequent educational deci-
sions and career choices. In contrast, in 
countries that lack curricular standardization, 
such as the United States, students receive 
weak and highly varied signals about their per-
formance in specific academic domains and 
students’ science achievement and their inter-
est in science should be less aligned. Thus we 
predict hypothesis 3: The higher the curricular 
standardization is, the greater the alignment of 
students’ science achievement and their future 
orientation toward STEM fields.

Data and Methods
We compare the United States with several 
other industrialized countries on metrics re-
lated to students’ performance in science and 
their expectations to focus on STEM in the fu-
ture. We then examine whether the alignment 
between adolescents’ science achievement and 
their plans to major in a STEM field in college 
vary with the institutional features of national 
educational systems, net of individual-level 
factors. One goal of this analysis is to examine 
whether the low level of standardization in the 
U.S. educational system is related, in part, to 
the high attrition rate of college students from 
STEM fields in the United States.

The main source of data for this study is 
PISA 2006, an international survey testing 
fifteen-year-old students’ cognitive skills on 
math, reading, and science. It collects data 
from all OECD countries and several non-
OECD countries on one of the three subjects 
every three years. The latest survey to focus on 
science proficiency and engagement was com-
pleted in 2006 and included fifty-seven coun-
tries. Because we are interested in comparing 
the United States to other industrialized coun-
tries, we exclude countries whose gross domes-
tic product (GDP) per capita is below $12,000 
in 2005, as calculated by the World Bank (2005) 
to produce a sample of 211,766 students in 
twenty-seven countries.

The analyses proceed in three stages. First, 
we examine the descriptive statistics for all 
countries to see how the United States com-
pares in terms of student science performance. 
We then select the subset of students in each 
country who indicate that they plan to major 
in STEM or pursue a STEM career, and describe 
the average science performance of this group 
of students who, on the basis of their plans, 
are most likely to pursue a STEM major in col-
lege. Finally, we use hierarchical linear model-
ing to examine whether national level varia-
tions in the organization of educational 
systems are related to adolescents’ science 
achievement and the alignment of science 
achievement with plans to major or work in a 
STEM field in the future, net of individual-level 
factors and other country-level factors.

Specifically, we determine whether the 
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level of standardization of the educational 
curriculum within a country is related to 
mean student science achievement as well as 
a greater alignment of students’ science 
achievement with their plans to pursue a 
STEM major or career, such that students who 
score high on the science test are more likely 
to consider a future in STEM. For this analy-
sis, we pool the twenty-seven countries and 
run a hierarchical linear model, adding two 
dummy variables—highly standardized cur-
riculum and moderately standardized curricu-
lum—as country-level independent variables, 
with unstandardized curriculum as the refer-
ence category. Again, these analyses do not es-
tablish causal relationships between curricular 
standardization and students’ science perfor-
mance or their future orientation toward a sci-
ence major or career. Although we control for 
several country-level factors for which data are 
available and that may be related to perfor-
mance or future orientation, other unobserved 
country-level factors through which curricular 
standardization operates are possible. None-
theless, these analyses can determine whether 
a correlation between curricular standardiza-
tion and these outcomes, net of other factors, 
exists for a wide range of countries.

Variables

Future Orientation Toward STEM
We use the PISA future orientation index to 
measure students’ future plans to major in 
STEM or pursue a STEM career. It is based on 
students’ level of agreement with four state-
ments: I would like to work in a career involving 
science; I would like to study science after second-
ary school; I would like to work on science projects 
as an adult; I would like to spend my life doing 
advanced science. This index is especially rele-
vant to the study of how attitudes during ado-
lescence translate into the subsequent choice 
to major in a STEM field or to pursue a STEM 

career later in life. The index was constructed 
so that the average OECD student has an index 
value of zero and about two-thirds of the OECD 
student population scored between the value 
of –1 and 1 (OECD 2007). A positive value indi-
cates a student responded more positively to 
the questions used to comprise the index than 
students on average across all OECD countries; 
a negative value indicates that a student re-
sponded less positively than the OECD aver-
age.2

Science Achievement
The PISA data include comparable achieve-
ment scores for each student derived using 
state-of-the-art assessment methodology. Five 
plausible values of the science test score were 
used as a representation of the range of stu-
dents’ science abilities. The plausible values 
transfer a point estimate of achievement to a 
distributional estimate of achievement. We 
make use of the plausible values of student sci-
ence achievement in generating all descriptive 
statistics.

Curricular Standardization
Following Guillermo Montt (2011), we catego-
rize national educational systems into three 
types: systems in which the central govern-
ment determines the curriculum, systems in 
which regional or local agencies have some 
ability to adapt the centrally mandated curric-
ulum, and countries in which there is no cen-
tral government intervention in designing the 
curriculum. The information about curricular 
standardization is based on World Data on Ed-
ucation Edition 6 (UNESCO 2006). We generate 
a dummy variable for highly standardized sys-
tems, and a dummy variable for moderately 
standardized systems, to contrast with the un-
standardized systems in our models. In seven 
of the twenty-seven countries, the central gov-
ernment has primary responsibility for deter-
mining the curriculum. The majority (sixteen) 

2. In other analyses (not shown) we used an alternative measurement of future STEM orientation: student re-
sponses to the PISA question asking what occupation they expect to attain by age thirty and coded students as 
expecting a STEM occupation versus expecting a non-STEM occupation. Because results using either indicator 
as the dependent variable in the analysis were markedly similar, we report only results using the future orienta-
tion index here, as this index captures a more holistic conception of future orientation, which includes students’ 
preference for a STEM field of study in college.



19 8	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s

fall into the second category, where regional 
or local agencies have some ability to adapt the 
centrally mandated curriculum. In four coun-
tries, including the United States, the govern-
ment has no responsibility for designing the 
curriculum or setting curricular standards.3 
This curricular standardization measurement 
closely corresponds to whether a country has 
a central exit exam: three of the four countries 
where the government has no responsibility 
for designing curriculum also have no central 
exit examinations. Six of the seven countries 
where the government determines the curricu-
lum also have central exit examinations.

This measure captures variation across 
countries in the degree to which students are 
exposed to the same or different content of 
learning. In countries where the curriculum is 
centrally determined, all students are exposed 
to the same science curriculum and in many 
cases, students are required to demonstrate 
their science knowledge on an externally based 
exit exam. In countries like the United States 
where curricular content is determined at the 
state and district level, variation in student ex-
posure to science content is significant and 
evaluated with assessments that are also highly 
variable across states and districts. As the 
United States moves toward greater curricular 
standardization with the implementation of 
the Common Core Standards, the comparison 
of countries with different levels of curricular 
standardization may provide useful predic-
tions of the possible impact of rising curricular 
standardization in the United States.

Individual-Level Controls
We control for a wide range of individual-level 
variables. In the analysis of science achieve-
ment, we include gender, immigrant status, 
family socioeconomic status (SES), science 
self-efficacy, science learning hours, and sci-
ence activities as control variables. Prior re-

search has established that females and im-
migrants tend to earn lower scores on science 
tests relative to males and native students (Lev-
els and Dronkers 2008). In contrast, students 
from higher SES families have score advan-
tages over other students. Students are coded 
as immigrants if they are either foreign born 
or native born to immigrant parents. Family 
SES is measured by an index of economic, so-
cial, and cultural status (ESCS index). PISA de-
rived this index from student’s home posses-
sions, the highest level occupation of either 
parent, and the highest level of education of 
either parent expressed as years of schooling 
(OECD 2009).

Additionally, research has determined that 
students’ self-efficacy in sciences (Areepatta-
mannil and Kaur 2012) as well as the time they 
spend in science-related activities and their 
knowledge about science-related careers 
(Kjærnsli and Lie 2011) are related to science 
achievement and may shape students’ future 
orientation toward STEM. Thus we include a 
measure of science self-efficacy, based on stu-
dents’ ratings of the ease with which they be-
lieve they could perform eight specific scien-
tific tasks. Science activities are measured by 
students’ reports of how frequently they watch 
television, borrow or buy books, visit websites, 
listen to radio, read magazines and newspa-
pers, or attend a club related to science. Sci-
ence learning hours is measured by the hours 
spent in science classes. In the analysis of fu-
ture orientation toward STEM fields, we in-
clude these individual-level controls as well as 
controls for individual science achievement 
and career information about STEM fields in 
predicting future orientation. Coupled with 
high achievement in science, more informa-
tion about science careers should boost un-
derstanding and preparation for a future in 
the field, and also reduce stereotypes about 
who goes into science (Kjærnsli and Lie 2011). 

3. Systems in which the central government determines the curriculum include: France, Greece, Iceland, Italy, 
Luxembourg, the Netherlands, and Slovenia. Systems in which regional or local agencies have some ability to 
adapt the centrally mandated curriculum include Australia, Canada, the Czech Republic, Finland, Germany, 
Ireland, Israel, Japan, New Zealand, Norway, Portugal, Korea, Spain, Sweden, Switzerland, and the UK. Countries 
with no central government intervention in designing the curriculum include Austria, Belgium, Denmark, and 
the United States.
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This variable is derived from students’ reports 
of their level of information about science-
related careers, the steps to take if they want 
a science-related career, as well as the kind of 
companies that hire people for science-related 
careers.4

Country-Level Controls
Although curricular standardization is the key 
independent variable of interest, we control for 
several other country-level variables to ensure 
that the relationships between standardization 
and the outcome variables are robust, net of 
these other factors. We include GDP per capita 
and Gini coefficient in 2005, which measure 
the level of economic development and eco-
nomic inequality of a country. Research shows 
that more economically developed countries 
have higher quality educational systems and 
thus higher levels of achievement as measured 
by test scores (Baker, Goesling, and LeTendre 
2002). At the same time, students (especially 
female students) in these countries are less 
likely to aspire to study in a STEM field or pur-
sue a STEM career (Charles and Bradley 2009). 
In highly unequal societies, family resources 
may be distributed more unequally, which may 
contribute to the unequal performance and ex-
pectations among students from different so-
cial classes (Chiu and Khoo 2005). Also, the 
more unequal the gender distribution in col-
lege STEM fields within a country, the less 
likely fifteen-year-old girls may be to expect to 
enter STEM fields (McDaniel 2010). Thus we 
created a measure of the gender segregation in 
field of study for each country. This measure, 
based on OECD estimates (Vincent-Lancrin 
2008), ranges from zero to fifty with an average 
of twenty-seven across all OECD countries in 
2005.5

Teacher quality is related to students’ 
achievement (Goldhaber and Brewer 2000) and 
also may be related to their future orientation 
toward STEM fields. Countries such as Finland 
that earn high achievement scores on cross-
national assessments are known for their high- 
quality teachers (Darling-Hammond 2010). We 
created an average teacher quality measure for 
each country indicating the number of teach-
ers with a college degree or higher in each 
school in the country. Finally, prior research 
finds that the achievement of peers is related 
both to students’ own academic self-concept 
and to their actual achievement. When a stu-
dent is immersed in an environment where 
peers generally have high achievement levels, 
a student’s self-concept as well as her actual 
achievement may be depressed through the 
process of comparing herself to these high- 
achieving peers (Nagengast and Marsh 2012; 
Marsh and Hau 2003; Marsh et al. 2015). To ac-
count for this possibility, we aggregated the 
individual-level science achievement scores 
into a country-level science achievement score 
and include it in both hierarchical linear mod-
els (HLM). Moreover, some high-achieving 
countries (Japan and New Zealand, for exam-
ple) tend to have below-average levels of self-
efficacy, and some low-achieving countries 
(such as the United States and Portugal) tend 
to have above-average levels of self-efficacy. In 
the analysis where students’ future orientation 
is the dependent variable, we control for the 
national average of science self-efficacy be-
cause it is reasonable to assume that this pat-
tern may reflect some country-level cultural 
aspects that affect student motivation and 
learning. The descriptive statistics of all vari-
ables are included in table 1.

4. Family SES, science self-efficacy, science activities, and career information about STEM are measured by 
PISA indexes. As described, each index is scaled so that the average OECD student has an index value of zero 
and about two thirds of the OECD student population scored between the value of –1 and 1 (OECD 2007). A 
positive value indicates that a student responded more positively to the questions used to comprise the index 
than the average OECD student; a negative value indicates that a student responded less positively than the 
average OECD student.

5. The OECD source file does not provide estimates for Israel, Luxemburg, and Slovenia, so we assign these 
three countries the average value of the sample countries, which is 28.33.
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Methods
Our HLM analyses begin with a model that in-
cludes all individual-level variables in the 
model and allows for country-specific random 
effects. Then, we add country-level variables to 
the model and focus mainly on whether cur-
ricular standardization is related to different 
intercepts of student achievement or future 
orientation (γ01j). The final models add cross-
level interactions to the previous model to as-

sess whether the relationship between student 
achievement and future orientation signifi-
cantly varies in countries with different levels 
of curricular standardization. This requires 
modeling the slope of science score to be pre-
dicted by curricular standardization (γ11j).6 We 
add interactions between curricular standard-
ization and gender (γ21j) and SES (γ31j) to exam-
ine whether the gender gap and the social class 
gap in science achievement and science orien-

6. In the actual model, the variable consists of two dummies, highly and moderately standardized systems, as 
indicated in the variable section. For simplicity, in the formula below we present them as one item.

Table 1. Descriptive Statistics for All Variables Used in the Analyses

Mean SD Min Max

Individual-level variables (N=211,766)
Female (% female) 49.74 0.50 0.00 1.00
Immigrant status (% immigrant) 10.23 0.30 0.00 1.00
Family SES (ESCS index) 0.10 0.91 –5.66 3.34
Science Self-efficacy –0.02 1.01 –3.77 3.22
Science learning hours 3.00 1.87 0.00 6.00
Science activities –0.08 0.99 –1.69 3.38
Science career information 0.04 0.99 –2.44 2.53
Science achievement

Plausible value 1 508.00 98.82 23.72 920.48
Plausible value 2 508.20 98.92 23.44 924.21
Plausible value 3 508.00 98.84 23.72 897.91
Plausible value 4 507.94 99.00 21.39 883.18
Plausible value 5 508.08 98.93 22.79 952.19

Country-level variables (N=27)
Moderately standardized curriculum 59.26 0.50 0 1
Highly standardized curriculum 25.93 0.45 0 1
GDP per capita 2005 36,168.62 12,721.53 13,318 79,594
Gini coefficient 2005 32.08 4.32 24.70 40.80
Gender segregation index 26.46 5.04 20.00 43.00
Teacher quality 28.59 14.51 3.02 53.27
Average science score 506.33 22.75 453.90 563.32
Average science self-efficacy –0.01 0.17 –0.53 0.22

Source: Authors’ calculations based on PISA 2006.
Note: Mean and SD of five plausible values of science achievement are individual estimates, applying the 
Balanced Repeated Replication methods with Fay’s adjustment. The mean and SD do not equal the 
OECD average (500, 100) because only twenty-seven countries are selected for analysis. Similarly, the 
means and indexes of the PISA indexes do not equal the OECD average (0 and 1). Science achievement, 
national average science achievement, and GDP per capita are grand-mean centered when entered into 
HLM analyses. Science learning hours is originally an interval variable; to calculate the mean value, we 
take the midpoint of each interval. For example, if the student’s learning time is two to four hours, we 
give assign the student a 3. 
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tation differ by level of curricular standardiza-
tion at the country level. The final HLM equa-
tion is as follows:

Level 1: �Yij = β0j + β1 jX1 ij(score) + β2jX2ij(gender)  
+ β3jX3ij(SES) + βxjXxij ... + rij

Level 2: �β0j = γ00 + γ01j(curricular standardization) 
+ γ0xj + ... μ0j 

�β1j = γ10 + γ11 j(curricular standardization) + μ1 j 

�β2j = γ20 + γ21 j(curricular standardization) + μ2 j 

�β3j = γ30 + γ31 j(curricular standardization) + μ3 j 
7

Results

1. How do U.S. students compare with 
students in other countries in terms of 
science achievement?
Figure 1 shows the relationship between 
country-level mean science scores and stan-

dard deviation in science scores for the full stu-
dent population surveyed in each country. The 
scenario of a high average and low variability 
in scores is optimal because it indicates that a 
large proportion of students are achieving a 
high level of science proficiency. Finland dem-
onstrates this pattern most clearly and far ex-
ceeds all other countries in that it exhibits a 
high mean science score (563) and a low vari-
ability in scores (SD=85). Canada, Japan, Korea, 
the Netherlands, and Australia are also high-
achieving countries in this regard. The United 
States, Great Britain, and New Zealand have 
relatively high standard deviations, meaning 
that students’ science scores vary substantially. 
But whereas the New Zealand shows high vari-
ability (SD= 107) coupled with high mean 
achievement (530), the United States has a low 

7. This is a demonstration of the HLM analysis on future orientation. In the HLM analysis of science performance, 
test score is a dependent variable rather than an independent variable.
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Figure 1. Mean Science Score and Standard Deviation, by Country

AUS 	 Australia 
AUT 	 Austria
BEL 	 Belgium
CAN 	 Canada
CHE 	 Switzerland
CZE 	 Czech Republic
DEU 	 Germany

DNK	 Denmark
ESP	 Spain
FIN	 Finland
FRA	 France
GBR	 United Kingdom
GRC	 Greece
IRL	 Ireland

ISL	 Iceland
ISR	 Israel
ITA	 Italy
JPN	 Japan
KOR	 Korea
LUX	 Luxembourg
NLD	 Netherlands

NOR	 Norway
NZL	 New Zealand
PRT	 Portugal
SVN	 Slovenia
SWE	 Sweden
USA	 United States
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mean achievement score (489) relative to most 
other countries.

2. How do U.S. students who aspire to major 
in STEM and pursue STEM careers compare 
in terms of performance in science?
We have shown evidence for the high dropout 
rate of U.S. STEM students, and argued that it 
is in part because of a lack of mastery to sci-
ence knowledge and skills at the earlier stages 
of education. The lack of mastery is undoubt-
edly reflected by the lower average science 
score for the United States. At the same time, 
many low performers may not expect to pursue 
a science field of study or career and thus will 
not enter the science pipeline. For this reason, 
it is useful to compare the achievement levels 
of students wanting to pursue a STEM major 
or career. For them to attain their goals, they 
need to have been well prepared in high school 
on basic science knowledge and skills to meet 
the academic requirements in college STEM 
fields. Students who aspire to major in STEM 
fields but have low science achievement scores 
are more likely to struggle in college STEM 
courses and are at much greater risk for switch-
ing out of STEM into other majors or dropping 

out of college completely. In fact, statistics 
from the U.S. Department of Education show 
that 48 percent of STEM majors leave their ini-
tial STEM field (Chen and Soldner 2013).

Figure 2 shows average science score by 
country for the subset of students who aspire 
to a science career according to whether their 
future orientation index is above average (in-
dex>0) (aspiring students). The average score 
of aspiring students in the United States is 500. 
Although higher than that of the full sample 
of U.S. students, the mean score of aspiring 
students in the United States is lower than 
those of their counterparts in most other de-
veloped countries including Australia (551), 
Canada (542), Finland (601), and Japan (566). 
Thus, even among students highly oriented to-
ward STEM, the United States trails most other 
developed countries in science performance.

At the same time, if most aspiring students 
attain a level of proficiency in science that pre-
pares them for college-level study in STEM, the 
lower average score itself may be less of a con-
cern. For this reason, it is informative to com-
pare aspiring students in the United States 
with aspiring students in other countries in 
terms of proficiency levels. PISA uses profi-
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Note: Refer to figure 1 for country codes.

Figure 2. Mean Science Achievement for Aspiring Students, by Country



	 c u r r i c u l a r  s t a n d a r d i z a t i o n 	 2 0 3

ciency levels to interpret science test scores. 
The seven levels run from below level 1 (which 
we coded 0) to 6. According to PISA (OECD 
2007), students at level 1 have only limited sci-
entific knowledge that can be applied to a few 
familiar situations. At levels 2 and 3, they can 
clearly describe scientific issues in a range of 
contexts and apply simple models or inquiry 
strategies. At level 4, they can work effectively 
with situations and issues that involve explicit 
phenomena, and communicate decisions us-
ing scientific knowledge and evidence. Stu-
dents who achieve proficiency levels 5 and 6 
can consistently identify, explain, and apply 
scientific knowledge and knowledge about sci-
ence in a variety of complex life situations. 
Moreover, they clearly and consistently dem-
onstrate both advanced scientific thinking and 
reasoning and a willingness to use their scien-

tific understanding to support solutions in un-
familiar scientific technological situations. Ac-
cordingly, the percentages of students attaining 
level 1 to level 6 across OECD countries are 94.8 
percent, 80.8 percent, 56.7 percent, 29.3 per-
cent, 9.0 percent and 1.3 percent. Figure 3 pres-
ents the distribution of proficiency levels for 
aspiring students in each country. To simplify 
the presentation, we combine levels 0, 1, 2, 4, 
5, and 6 into larger categories. The U.S. num-
bers on level 4 or higher proves quite low. The 
majority are in the 0 to 3 range, clear evidence 
of a lack of proficiency for college STEM 
coursework. In contrast, Finland, Japan, and 
New Zealand have the highest percentage of 
aspiring students who reached proficiency 
level 4 or higher and much smaller percentages 
of students at proficiency levels 3 or lower. In 
sum, the U.S. educational system appears to be 
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less efficient in aligning students’ future ori-
entation toward STEM fields with their levels 
of science achievement. This situation could 
be one factor related to the high rate of attri-
tion among college STEM majors in the United 
States.

3. Is the degree of curricular standardization 
related to the alignment of science 
achievement and future orientation toward 
STEM fields?
To speak to this question and the existing lit-
erature on the relationship between standard-
ization and student performance, we first ex-
amine whether curricular standardization is 
related to higher overall student science per-
formance. Table 2 shows the results from the 
HLM analysis predicting individual science 
performance. The first model includes only 
individual-level predictors. It shows that fe-
male students have lower achievement levels 
than male students, but the gap is very small 
(–1.5 points). Immigrant students lag behind 
native students by about 26 points. Students 
from higher socioeconomic families (27 points 
higher than lower SES families) and those who 
report higher science self-efficacy (27 points 
higher than low self-efficacy students) have 
significantly higher science scores. Not sur-
prisingly, students who spend more hours 
learning science in class and who are engaged 
in more science activities also earn substan-
tially higher science scores (13 points and 3 
points respectively). These results align with 
previous findings that gender (Ayalon and 
Livneh 2013), immigrant status, socioeco-
nomic status (Levels, Dronkers, and Jencks 
2014), self-efficacy (Bishop 2006), and aca-
demic intensity (Montt 2011) matter for stu-
dent performance in science.

The second model adds the dummy vari-
ables for standardization to the first model. 
Without controlling for other level 2 predic-
tors, a moderately standardized curriculum is 
related to a 40-point gain in science perfor-
mance, and a highly standardized curriculum 
is related to a 27-point gain in science perfor-
mance. In countries where the average science 
achievement and teacher quality are higher, 
individual students’ science achievement is 
also higher. In countries where economic in-

equality as measured by the Gini coefficient is 
higher, individual students’ achievement is 
lower. No other country-level variables are sig-
nificantly related to science achievement.

Model 3 adds other country-level controls 
to the previous model, and model 4 adds cross-
level interactions. Individual-level predictors’ 
effects remain largely unchanged. However, 
with other country level controls added, sci-
ence scores are no longer significantly higher 
in moderately standardized systems relative to 
unstandardized systems. In highly standard-
ized systems, average science scores are 12 
points higher than scores in unstandardized 
systems. Cross-level interactions show that in 
highly standardized systems, the gender gap 
in science achievement is reduced. The main 
negative effect of female (–0.92) is reduced by 
the positive interaction effect (2.23) between a 
highly standardized system and gender. On the 
other hand, it is in moderately standardized 
systems that the SES gap in science achieve-
ment is attenuated. With a negative interaction 
effect (–4.43), the main positive effect of family 
SES is reduced, indicating that such systems 
may allow for more educational equality across 
social classes. In sum, our analysis supports 
the argument that curricular standardization 
is related to improved individual student sci-
ence performance, but it is significantly related 
to a smaller gender gap in science achievement 
in highly standardized systems, and to a 
smaller class gap in science achievement in 
moderately standardized systems, net of other 
individual and country-level factors.

Table 3 shows the results from analyses that 
examine future orientation toward majoring in 
STEM or pursuing a STEM career. Recall that 
the dependent variable is measured as an in-
dex with a mean of 0 and a standard deviation 
of 1, where values above 0 indicate a higher 
level of future orientation than average. In ad-
dition to examining the relationship between 
individual- and country-level factors and stu-
dents’ future orientation toward STEM, these 
analyses address the question of whether cur-
ricular standardization is related to the align-
ment between students’ science achievement 
and their future orientation toward STEM. Ta-
ble 3 presents four models. The first includes 
the same set of individual-level independent 
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Table 2. HLM Estimates of the Relationship Between Individual-Level and Country-Level Factors and 
Science Achievement

Model 1 Model 2 Model 3 Model 4

Individual-level variables
Female –1.53**

(0.72)
–1.53**
(0.72)

–1.53**
(0.72)

–0.92**
(0.42)

Immigrant –26.70***
(4.90)

–26.70***
(4.91)

–26.68***
(4.91)

–25.77***
(4.93)

Family SES 27.08***
(1.84)

27.09***
(1.84)

27.08***
(1.84)

29.76***
(1.20)

Science self-efficacy 26.82***
(1.31)

26.82***
(1.31)

26.82***
(1.31)

26.72***
(1.29)

Science learning hours 13.42***
(0.67)

13.42***
(0.67)

13.41***
(0.67)

13.34***
(0.67)

Science activities 2.92**
(1.21)

2.92**
(1.21)

2.93**
(1.21)

3.01**
(1.20)

Country-level variations
Standardization
Unstandardized Reference Group
Moderately standardized 40.23***

(8.54)
–1.81
(5.85)

2.96
(5.74)

Highly standardized 26.77***
(5.83)

9.94**
(4.09)

12.42**
(4.55)

GDP per capita 0.00
(0.00)

0.00
(0.00)

Gini coefficient –1.43**
(0.49)

–1.62**
(0.53)

Gender segregation index 0.35
(0.37)

0.46
(0.33)

Teacher quality 0.14
(0.16)

0.44**
(0.13)

Average science score 0.74***
(0.10)

0.67***
(0.07)

Cross-level variations
Moderately standardized*female 1.62

(1.38)
Highly standardized*female 2.23**

(1.05)
Moderately standardized*family SES –4.43**

(1.35)
Highly standardized*family SES 0.00

(1.97)

Intercept 466.57***
(11.32)

444.86***
(3.61)

490.69***
(20.51)

482.54***
(23.68)

Country-level random effect – µ0 300.97 48.90 63.91
Individual-level random effect – r 6780.83 6780.83 6764.76

Source: Authors’ calculations based on PISA 2006.
Note: Models are weighted by PISA final student weight.
*p < .1; **p < .05; ***p < .01
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Table 3. HLM Estimates of the Relationship between Individual-level and Country-level Factors and 
Future Orientation toward Science

Model 1 Model 2 Model 3 Model 4

Individual-level variables
Female –0.08***

(0.03)
–0.08**
(0.03)

–0.08**
(0.03)

–0.03
(0.02)

Immigrant 0.12***
(0.01)

0.12***
(0.01)

0.12***
(0.01)

0.12***
(0.01)

Family SES –0.02***
(0.00)

–0.02**
(0.00)

–0.02***
(0.01)

–0.02**
(0.01)

Science achievement 0.001***
(0.000)

0.001***
(0.000)

0.001***
(0.000)

0.001***
(0.000)

Science self-efficacy 0.08***
(0.00)

0.08***
(0.00)

0.08***
(0.00)

0.08***
(0.00)

Science learning hours 0.02***
(0.01)

0.03***
(0.01)

0.03***
(0.01)

0.03***
(0.01)

Science activities 0.32***
(0.01)

0.36***
(0.01)

0.36***
(0.01)

0.35***
(0.01)

Science career information 0.21***
(0.00)

0.21***
(0.00)

0.21***
(0.00)

0.20***
(0.00)

Country-level variations
Standardization
Unstandardized Reference Group
Moderately standardized –0.18**

(0.06)
–0.03
(0.09)

0.03
(0.08)

Highly standardized –0.14***
(0.03)

–0.08
(0.07)

–0.03
(0.08)

GDP per capita 0.00
(0.00)

0.00
(0.00)

Gini coefficient 0.02**
(0.01)

0.02**
(0.01)

Gender segregation index 0.01
(0.01)

0.00
(0.00)

Teacher quality 0.00
(0.00)

0.00
(0.00)

Average science score –0.003**
(0.001)

–0.002*
(0.001)

Average science self-efficacy –0.39**
(0.14)

–0.35**
(0.14)

Cross-level Variations
Moderately standardized*female –0.10**

(0.03)
Highly standardized*female –0.09*

(0.05)
Moderately standardized*family SES 0.01

(0.01)
Highly standardized*family SES –0.01

(0.02)
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variables from table 2; the second and third 
models add the same set of country-level inde-
pendent variables in table 2. The last adds 
three cross-level interactions: curricular stan-
dardization interacted with individual-level 
science score, curricular standardization inter-
acted with gender, and curricular standardiza-
tion interacted with SES. Of primary interest is 
the interaction between curricular standard-
ization and individual-level science score: a 
significant positive interaction indicates that 
an increase in students’ science performance 
is related to a larger gain in their future orien-
tation in standardized systems than in unstan-
dardized systems.

Because the future orientation variable is 
an index, the values of the coefficients are not 
directly interpretable. The directions of the re-
lationships are telling, however. Model 1 shows 
that females and higher SES students are less 
likely to be oriented to a STEM field of study 
or career. Immigrants, students with higher 
achievement or self-efficacy in science, stu-
dents who spend more hours studying science 
or who received more STEM career informa-
tion, and those who are more involved in sci-
ence activities are all more likely to have a fu-
ture orientation toward STEM.

Model 2 includes only the two main level-2 
predictors: highly and moderately standard-
ized education systems. It shows that in both 
education systems, future orientation toward 
science is lower than that in unstandardized 
systems, and the differences are significant. It 

is not surprising to see these negative effects, 
given that we have discussed that in unstan-
dardized systems such as the United States, 
students tend to have less realistic expecta-
tions or aspirations, usually not matched with 
a comparable level of achievement that will fa-
cilitate the realization of such expectations or 
aspirations.

Model 3 shows that the individual-level in-
dependent variables’ effects remain largely un-
changed, and that several country-level vari-
ables are significantly related to future orienta-
tion. The more unequal a country (indicated 
by a higher Gini coefficient), the higher stu-
dents’ future orientation toward STEM, pos-
sibly because they regard STEM as a mobility 
channel. The higher average science achieve-
ment and science self-efficacy, the lower stu-
dents’ future orientation toward STEM. The 
negative relationship between national average 
achievement and personal future orientation 
speaks to the social comparison theory previ-
ously discussed. When compared with a group 
of high-achieving students, a student might 
underestimate her own ability for learning sci-
ence, and thus be less oriented toward a STEM 
major or career. The negative relationship be-
tween the national average self-efficacy and fu-
ture orientation might be driven by countries 
such as Japan and Korea that have low average 
self-efficacy but a high proportion of STEM col-
lege graduates and a large STEM labor force.

In the last model, curricular standardiza-
tion is not related to the value of the intercept, 

Table 3. (Cont.)

Model 1 Model 2 Model 3 Model 4

Moderately standardized*science score 0.0005**
(0.0001)

Highly standardized*science score 0.0005**
(0.0002)

Intercept –0.04
(0.07)

0.06
(0.04)

–0.94**
(0.34)

–0.95**
(0.36)

Country-level random effect µ0 0.01 0.01 0.01
Individual-level random effect – r 0.68 0.68 0.67

Source: Authors’ calculations based on PISA 2006.
Note: Models are weighted by PISA final student weight.
*p < .1; **p < .05; ***p < .01
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8. For the entire sample of countries, the gap between level 3 and level 4 ranges between 0.10 in Slovenia and 
0.41 in Spain. Two-thirds of the countries have a gap in between 0.20 to 0.35. Country-specific data on these 
gaps are available on request.

but there is no reason to expect that it should 
be related to higher future orientations toward 
STEM for all students; rather we predict that 
in countries with higher levels of curricular 
standardization, students’ science perfor-
mance and their future orientations toward 
STEM are better aligned. To investigate this 
possibility, model 3 adds the cross-level inter-
action of curricular standardization and stu-
dent science achievement, along with two 
other cross-level interactions. As hypothesized, 
students’ achievement is better aligned with 
their future orientation in countries with 
higher levels of curricular standardization 
than similarly situated students in countries 
with less curricular standardization.

To put this finding in substantive terms, 
imagine a hypothetical comparison of four stu-
dents of the same background except for their 
science proficiency levels and future orienta-
tions. The four students include a pair from 
the United States and a pair from France. Each 
pair has one student at proficiency level 3 and 
another at level 4. Because the average test 
score gap between level 3 and level 4 is about 
75 points, and the coefficient for individual test 
score on future orientation is 0.001, we can ex-
pect the level 4 students to have higher future 
orientation than level 3 students. However, the 
advantage in future orientation for the level 4 
student in France (which has a highly stan-
dardized curriculum) is significantly larger 
than for the level 4 student in the United States 
(with no standardized curriculum). In the 
United States, the level 4 student’s future ori-
entation is 0.075 higher than the level 3 stu-
dent (0.001*75=0.075); while in France, the 
level 4 student’s future orientation is 0.11 
higher than the level 3 student (0.001+0.0005) 
*75=0.11). Considering that the real gap in fu-
ture orientation between a level 3 student and 
a level 4 student in the United States is 0.21,8 a 
gap of 0.04 (0.11–0.075) is a considerably large 
effect. In other words, curricular standardiza-
tion appears to be related to a stronger align-
ment between students’ future orientation to-
ward STEM and their achievement in science.

Discussion and Conclusion
In terms of the science performance of the en-
tire student population and the subset of stu-
dents who expect to pursue STEM majors or 
careers, the United States trails many industri-
alized countries. We compared the United 
States with several other industrialized coun-
tries in terms of students’ science achievement 
and their orientation to focus on STEM in the 
future. The United States exhibits both lower 
mean science achievement and greater varia-
tion in science performance than most other 
countries in the sample (figure 1). Although as-
piring students in the United States achieve 
more in the sciences than the general U.S. stu-
dent population, their mean achievement and 
proficiency levels are still lower than those of 
their counterparts in other countries.

We then considered whether curricular 
standardization is related to student achieve-
ment in science and the alignment of student 
science achievement with their future orienta-
tion toward STEM. Countries with standard-
ized educational systems generally have higher 
student achievement in science, as evidenced 
by significantly higher mean test scores. Ad-
ditionally, more standardized educational sys-
tems show a stronger linkage between science 
performance and future orientation toward 
study or a career in science, such that high 
achievers in science indicate a greater likeli-
hood of pursuing science-based majors and 
careers in the future. This relationship may be 
due in part to the fact that standardized sys-
tems provide students with valuable informa-
tion about their standing relative to the general 
student population that students use in their 
subsequent educational decisions and career 
choices. These analyses do not establish causal 
relationships between curricular standardiza-
tion and students’ science performance or 
their future orientation toward a science major 
or career. Moreover, beyond the individual- and 
country-level factors included in our models, 
other unexamined country-level factors through 
which curricular standardization operates may 
exist. At any rate, correlations are strong be-



	 c u r r i c u l a r  s t a n d a r d i z a t i o n 	 2 0 9

tween curricular standardization and student 
science achievement as well as between cur-
ricular standardization and the alignment of 
science performance and future orientation 
toward study or a career in science, net of other 
factors, for a wide range of countries. It is pos-
sible that in countries that lack curricular stan-
dardization, such as the United States, stu-
dents do not receive such clear signals about 
their performance in specific academic do-
mains and thus their science achievement and 
their interest in science are less aligned.

In addition to standardization, the primary 
factor of interest here, other national-level fea-
tures may well distinguish the performance 
and future orientations of students in some 
countries from others. For example, if in some 
countries STEM majors generate higher labor 
market returns, students may strive for better 
science performance in secondary school and 
may be more motivated to choose a STEM ma-
jor in college in those countries relative to 
countries where STEM majors are not highly 
remunerated. It is also possible that major cul-
tural differences between countries play a role 
in explaining the cross-national variations in 
students’ achievement and future plans to ma-
jor in STEM and pursue STEM careers. While 
investigating these possibilities is beyond the 
scope of this paper, future research along these 
lines may prove fruitful.

At the individual level, students with higher 
levels of science self-efficacy and those who 
spend more time learning science and in 
science-related activities have higher science 
achievement scores, net of other factors (table 
2). These findings suggest that devoting more 
hours of the school day to learning science and 
providing opportunities for students to engage 
in science-related activities may be promising 
avenues to boost student achievement in sci-
ence. These recommendations align with 
those of research findings that students’ 
greater exposure to math and science courses 
in high school is significantly related to their 
grades in college-level science courses (Sadler 
and Tai 2007). That students’ information 
about science careers is significantly correlated 
with students’ expectations to pursue science 
majors or careers in the future, net of other 
factors (table 3), further suggests that provid-

ing concrete information about science careers 
and the skills needed for them may help ado-
lescents align their skills and career expecta-
tions.

In light of the diversity of skills and prepa-
ration of incoming students, what can higher 
education do to improve retention rates in 
STEM fields? Many colleges and universities 
use placement tests to determine which stu-
dents need more preparation via remedial 
coursework before enrolling in the first year 
gateway science courses, as Lynn Riemer and 
colleagues discuss elsewhere in this volume. 
Colleges and universities might consider ex-
panding placement tests and programs that 
help bridge the gap in student science prepara-
tion prior to their enrollment in gateway sci-
ence courses. Such steps, coupled with the im-
provements to instruction in gateway courses, 
as Reimer and colleagues suggest, may prove 
to be cost-effective ways to produce the STEM 
professionals the nation needs.
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Practices in STEM Lecture Courses

Global labor markets increasingly demand 
professionals with sophisticated skills in sci-
ence, technology, engineering, and mathemat-
ics (STEM) (Lansiquot et al. 2011; Vergara et al. 
2009). However, too few U.S. college graduates 
have these in-demand skills (Goldin and Katz 
2009; Levy and Murnane 2012). Instruction in 
undergraduate STEM courses may be partly to 
blame, as many are organized into large lec-
tures in which expert teachers transmit knowl-
edge with minimal student interaction; it is 
argued that this course design contributes to 
attrition from STEM majors during the first un-
dergraduate years (Baillie and Fitzgerald 2010; 
Kyle 1997; McGinn and Roth 1999; Mervis 2010; 

NAE 2005). In this study, we investigate the ef-
fectiveness of several instructional practices 
that have been proposed to reform large intro-
ductory STEM courses. Our study consists of 
one year of detailed observations of the in-
structional practices in forty sections of eight 
large introductory STEM courses at the Univer-
sity of California, Irvine (UCI). By linking these 
observations to administrative records of 
nearly five thousand undergraduates enrolled 
in these courses, we examine whether instruc-
tional practices identified as “promising” by 
leading national organizations influence stu-
dents’ course grades, odds of enrolling in the 
next STEM course, and their grades in the sub-
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sequent course (Nielsen 2011). Our analyses 
provide a preliminary look at the relationship 
between widely implemented promising in-
structional practices and student outcomes us-
ing a student-level cross-course fixed-effects 
design to control for time-variant observable 
student characteristics as well as time-invariant 
student characteristics. We find that students 
earn slightly higher grades in courses that use 
promising instructional practices. However, we 
find no evidence that promising instructional 
practices have longer-term achievement effects 
across the entire student population, with the 
exception of first-generation college students, 
who may derive some post-class benefits from 
exposure to promising instructional practices.

We draw on reports from the National Acad-
emy of Sciences (NAS) and the National Re-
search Council (NRC) in which promising prac-
tices were identified from a review of the 
research in undergraduate STEM education 
(Hake 1998; NAE 2005; Nielsen 2011; Wolter et 
al. 2011). We focus on three of the practices that 
figure prominently in the NAS/NRC recom-
mendations: explicit instruction in epistemol-
ogy or “thinking like a scientist,” formative and 
summative assessment, and group-based or 
interactive learning. Although these instruc-
tional practices have a strong theoretical basis 
and intuitive appeal, findings about the effec-
tiveness of these practices remain unclear. In 
particular, much of the research supporting 
promising instructional practices comes from 
evaluations of highly motivated and trained in-
structors in low-enrollment course settings or 
larger, discipline-specific studies (NAE 2005; 
Nielsen 2011). To address this gap, we system-
atically observe instruction across a variety of 
STEM disciplines and link these observations 
to student-level administrative data. Taking ad-
vantage of the instructional variation that we 
observe across these courses, we estimate the 
relation between exposure to instructional 
methods and grades in observed STEM 
courses, enrollment in subsequent courses to-
ward STEM degrees, and grades in subsequent 
STEM courses. By focusing analysis on stu-
dents who are exposed to multiple instruc-
tional styles across different classes and ob-
serving the extent to which this within-student 
variation is associated with variation in sub

sequent persistence and success in STEM 
courses, our approach makes it possible to sep-
arate the effects of these instructional prac-
tices from potentially confounding student 
characteristics.

Background
Demand for employees in STEM is projected 
to outpace demand for employees in other oc-
cupations (NSB 2010). However, the number of 
STEM graduates from U.S. higher education is 
not keeping pace (Felder, Felder, and Dietz 
1998; NSB 2010). Furthermore, STEM employ-
ers report that too many recent graduates are 
poorly prepared for the problem-solving tasks 
required in real-world applications (NAE 2005; 
Vergara et al. 2009).

Efforts to reform undergraduate STEM edu-
cation highlight the first two years of under-
graduate education as a critical period (Tinto 
2006; Upcraft, Gardner, and Barefoot 2005). 
During these early years, many American un-
dergraduates are enrolled in large lecture 
courses. Although these courses provide an ef-
ficient mechanism for disciplinary experts to 
communicate information, they may fail to 
provide adequate scaffolding for students to 
engage, learn, and experience success. Given 
this, many argue that traditionally organized, 
large lecture courses are ineffective settings for 
facilitating the skill development required for 
persistence in STEM majors (Mervis 2010). 
Many colleges and universities have begun to 
promote more active and engaged learning in 
the interest of improving scientific under-
standing and retention in STEM disciplines.

Several studies estimate associations be-
tween instructional practices and student out-
comes, including motivation and course satis-
faction, test performance, content retention 
and recall, and mastery of conceptual reason-
ing and problem-solving skills (Colliver 2000; 
Newman 2005; Chaplin 2009; Knight and Wood 
2005; Michael 2006; Dougherty et al. 1995; Gij-
bels et al. 2005; Strobel and van Barneveld 
2009, 43; Antepohl and Herzig 1999; Crouch 
and Mazur 2001; Deslauriers, Schelew, and 
Wieman 2011; Dochy et al. 2003; Lansiquot et 
al. 2011). This literature provides broad guide-
lines for instruction based primarily on small-
scale evaluations of promising instructional 
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practices on specific student outcomes such as 
problem-solving abilities (Singer, Nielsen, and 
Schweingruber 2012; Deslauriers, Schelew, and 
Wieman 2011). For example, one experimental 
study, in which students were randomly as-
signed either to instructors trained to facilitate 
student interaction or to one of the control 
course sections, indicates that interaction im-
proves students’ attendance, engagement, and 
conceptual knowledge (Deslauriers, Schelew, 
and Wieman 2011, 862).1 Although these results 
are encouraging and typical of other disci-
plines, the research literature is fragmented 
with little evidence assessing the extent to 
which practices effective in one discipline set-
ting (such as physics) can successfully transfer 
to other disciplinary settings (Singer, Nielsen, 
and Schweingruber 2012).

Extant studies of promising instructional 
practices in introductory STEM courses com-
monly feature instructors with extensive peda-
gogical training and interest, showcased in 
courses with relatively small enrollments and 
rich instructional resources (Han and Finkel-
stein 2013). A meta-analysis of 225 studies 
found that active learning increases student 
performance in science, engineering, and 
mathematics. Student performance included 
examinations and concept inventories (N = 158 
studies) and odds of failing the course (N = 67 
studies) (Freeman et al. 2014). Although this 
meta-analysis provides no data on the size of 
the study courses or the degree of instructional 
training, it notes that results are stronger when 
class size is under fifty and that instructors in 
these studies volunteered to incorporate active 
learning pedagogies. These studies suggest 
that altered instructional practices in introduc-
tory STEM courses can substantially improve 
student outcomes, but they provide only lim-
ited information on how efficient these prac-
tices are when implemented at scale in more 
typical learning environments (such as lecture 
halls of two hundred or more) at a research 
university.

Furthermore, the existing literature pro-
vides limited information regarding the effects 
of promising instructional practices on stu-

dents who are particularly at risk for attrition 
from STEM fields, including students who are 
the first in their families to attend college (Da-
vis 2012; Nunez and Cuccaro-Alamin 1998). 
Only 20 percent of students from underrepre-
sented groups who aspire to a STEM degree 
successfully graduate with one within five 
years; first-generation college students have 
lower undergraduate grade point averages 
(GPAs) and are less likely to persist in STEM 
than students of college-educated parents 
(Hurtado, Eagen, and Chang 2010; Vuong, 
Brown-Welty, and Tracz 2010; Ishitani 2006; 
Aspelmeier et al. 2012; Chen 2005; DeFreitas 
and Rinn 2013; Martinez et al. 2009). The first 
two years are crucial in narrowing the gap for 
these at-risk students; instructional practices 
may play a role (Chen 2005).

We evaluate three broad categories of prom-
ising instructional strategies implemented at 
scale in large lecture courses: teaching episte-
mology explicitly and coherently; using forma-
tive and summative assessments; and group-
based or interactive learning. This work builds 
on a related study analyzing undergraduate 
survey data from the eight large University of 
California campuses, which found that cul-
tures of engagement varied by major into two 
categories related to the purpose of the degree 
for upper division students (Brint, Cantwell, 
and Hanneman 2008). Our study uses data 
from course observations and syllabi to cap-
ture the extent to which instructors in lower 
division STEM courses implement these prom-
ising instructional practices and the impact 
they may have on student achievement.

The NAS identified “teaching epistemology 
explicitly and coherently” as a promising prac-
tice for undergraduate STEM instruction 
(Nielsen 2011, 24). We define epistemology as 
understanding the concepts, separating fact 
from opinion, and critically analyzing con-
cepts (Goldman 1986). For example, instructors 
might teach epistemology by modeling 
problem-solving techniques during lecture and 
guiding analysis of concepts—sometimes re-
ferred to as “thinking aloud.” In other cases, 
they might teach epistemology by describing 

1. In the experimental section, 211 of 271 students attended the day of the test, versus 171 of 267 for the control 
section. All students were offered extra credit for their time.
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a key concept’s intellectual history and its rel-
evance to their research or to the field more 
broadly (DeLuca and Lari 2013; Pace and Mid-
dendorf 2004). Explicit coherent teaching in-
cludes systematically rearranging course con-
tent according to students’ epistemological 
awareness and metacognition and strategically 
addressing science misconceptions prevalent 
among undergraduates (Grant 2008). To illus-
trate, instructors can intentionally refer to 
prior course content and big ideas, provide re-
inforcement through exam content, and con-
nect content with everyday experience, helping 
students reframe understanding.

The NAS report advocates use of structured 
evaluations to improve undergraduate STEM in-
struction “using formative assessment tech-
niques and feedback loops to change practice” 
as well as “developing learning objectives and 
aligning assessments with those objectives” 
(Nielsen 2011, 24). Formative assessments offer 
immediate feedback to both student and in-
structor. This feedback allows instructors to 
modify their teaching based on current student 
understanding and allows students to modify 
their study strategies (Black 2013; Harlen and 
James 1997). Formative assessment occurs when 
instructors check for students’ understanding 
(via clicker questions and in-class exercises) and 
modify the lecture accordingly (Han and Fin-
kelstein 2013). Instances of effective summative 
assessment include repeated use of graded ex-
ams, quizzes, and homework (Black 2013; Har-
len and James 1997). These allow the instructor 
to ensure that learning objectives and assess-
ments are properly aligned. Summative assess-
ments also provide feedback so that students 
can modify their study strategies.

Interactive lectures provide opportunities 
for students to interact with peers and instruc-
tors (Singer, Nielsen, and Schweingruber 2012). 
Promising practices designed to improve inter-
action in lectures include: “allowing students 
to ‘do’ science, such as learning in labs and 
problem solving,” “providing structured group 
learning experiences,” and “promoting active, 
engaged learning” (Nielsen 2011, 24). Student-
centered approaches create opportunities for 
students to collaborate over a single problem, 
or for more extended periods in a “flipped for-
mat” (Garcia, Gasiewski, and Hurtado 2011; 

Stage and Kinzie 2009). In addition to instruc-
tional reform, course structure reform—such 
as the addition of a lab section—provides 
added opportunity for collaboration (Nasr and 
Ramadan 2008; Farrior et al. 2007; Khousmi 
and Hadjou 2005).

Method
Our study uses systematic observations of in-
structional practice in large introductory STEM 
lecture courses from the Schools of Biological 
and Physical Sciences at UCI during the Spring 
2013, Fall 2013, and Winter 2014 quarters. UCI 
is a highly selective institution and these 
schools are among the fastest-growing units 
on campus. Together, they enroll 55 percent of 
UCI undergraduates and 95 percent of UCI un-
dergraduates in STEM fields. Enrollment for 
these schools has increased by 20 percent be-
tween 2003 and 2012. Over the same period, 
UCI’s student population has undergone sub-
stantial demographic changes. Currently, 55 
percent of UCI students are first-generation 
college students and 30 percent are members 
of underrepresented minority groups (UC Ir-
vine Office of Institutional Research 2013).

Although more than 95 percent of UCI un-
dergraduates earn a bachelor’s of arts (BA) 
within six years, many students who begin as 
STEM majors transfer to other disciplines. Af-
ter six years, fewer than half of incoming fresh-
men in the School of Physical Sciences earn a 
baccalaureate degree from that school, while 
retention rates of majors in Biological Sciences 
hover at approximately 60 percent (UC Irvine 
Office of Institutional Research 2013). In an ef-
fort to improve STEM persistence, both schools 
are undertaking instructional reforms. How-
ever, considerable instructional variation ex-
ists at UCI both across courses and even across 
sections of the same course. Course instruc-
tors have considerable discretion over their 
pedagogical methods. In many cases, lectur-
ers—a category of instructors that includes ad-
juncts as well as teaching professors with se-
curity of employment—are leaders in the 
adoption of promising instructional practices.

By linking data from our observations of in-
struction in large gateway lecture courses with 
student-level administrative data, we take ad-
vantage of variation in instruction across sec-
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tions of the same course to conduct a nonex-
perimental, population-based evaluation of 
the extent to which promising instructional 
practices promote positive student outcomes 
during the first two years.

Sample and Procedure
We observed instruction in forty introductory 
STEM courses at UCI. Our study identified all 
courses in the School of Biological Sciences 
and Physical Sciences that were prerequisites 
for other mandatory courses in one or more 
STEM major, were offered in multiple sections 
during the course of the year, and enrolled two 
hundred or more students. Eight courses met 
these criteria: Biological Sciences, From DNA 
to Organisms (BioSci 93), General Chemistry 
(Chem 1A, 1B, and 1C), Organic Chemistry 
(Chem 51A and Chem 51B), Single-Variate Cal-
culus (Math 2A), and Classical Physics (Phys 
7C).2 It is useful to note that the courses in our 
sample play somewhat different roles on cam-
pus. Introductory Biology (BioSci 93) is the first 
of several mandatory courses for the Biology 
major. Similarly, the general chemistry series 
and organic chemistry courses are required for 
several STEM majors. By contrast, a lower pro-
portion of students are required to take the 
next course in the sequence for Mathematics 
2A and Physics 7C. During the year of the study, 
the university offered forty-two sections of 
these courses; forty sections participated in 
the study. Trained research assistants observed 
one course session in the first three weeks and 
one course session in the last three weeks of 
regular instruction. An overview of the course 
sample is presented in table 1.

For each observation, research assistants 
videotape lectures and collect data on instruc-
tional strategies using a researcher-developed 
observation protocol known as Simple Proto-
col for Observing Undergraduate Teaching 
(SPROUT).3 Observations include detailed field 

notes during the lecture that are subsequently 
transferred to the observation protocol and 
contain both dichotomous indicators and 
qualitative evidence. Two researchers over-
lapped on 20 percent of the course sessions 
with inter-rater reliability of Cohen’s kappa = 
0.80. Coding disagreements and ambiguities 
were discussed among the research team as 
they occurred during the data collection pro-
cess. Course materials such as syllabi and key 
handouts are also collected to identify content 
related to epistemology, assessment, and in-
teraction.

Student administrative data was collected 
from the Office of Institutional Research (OIR). 
Our sample is diverse—58 percent are first-
generation college students, 26 percent are 
members of underrepresented minority 
groups, and 56 percent are female. In addition 
to demographic and academic data, OIR pro-
vides course enrollments and grades (both in 
observed courses and in courses that students 
take in subsequent terms), allowing us to track 
student progress toward STEM degrees. The 
sample consists of UCI freshmen and sopho-
mores attending one or more focal (that is, ob-
served) courses. As few transfer students enroll 
in these introductory courses, they are ex-
cluded from analysis. The total sample in-
cludes 4,801 students. Students can enroll in 
more than one of the observed courses; thus a 
single student can provide more than one case 
and the analysis file includes 11,803 distinct ob-
servations.

Measures
The present study considers the relation be-
tween instruction and three measures of stu-
dent success: student grades in the observed 
course (measured on a four-point scale, where 
an A is 4.0 and an F is 0.0), student odds of 
enrolling in subsequent courses toward STEM 
degrees, and student grades in subsequent 

2. Organic Chemistry is a three-course sequence. However, no specific course follows the third course in the 
sequence and so we included only the first two courses in our analyses, using the third only in our measures of 
course progression and subsequent course grades.

3. SPROUT adapted content from three well-known observation protocols: U-Teach Observation Protocol,  or 
UTOP (Walkington et al. 2012); the Reformed Teaching Observation Protocol, or RTOP (Sawada et al. 2002); 
and Teaching Dimensions Observation Protocol, or TDOP (Hora and Ferrare 2014). SPROUT is available online 
at http://www.projectsprout.education.uci.edu (accessed February 23, 2016).

http://www.projectsprout.education.uci.edu
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STEM courses.4 Course syllabi indicate that 
grades in these classes were not curved to the 
mean, but rather on a straight point scale (Car-
rell and West 2008). Each of the observed 
courses serves as a prerequisite for another 
course in the same field. For example, students 
are required to successfully complete BioSci 93 
to enroll in BioSci 94. Our subsequent enroll-
ment outcome is a dichotomous measure of 
whether the student completed the subse-
quent course during the next academic term.5 
Our third outcome is the student’s grade in 

that subsequent course, conditional on enroll-
ment in the subsequent course and measured 
on a four-point scale.

We create composites for three instruc-
tional variables of interest: epistemology, as-
sessment, and interaction. Items from ob-
served lectures at both time points are summed 
to create a course composite measure. In these 
analyses, we assume that instructional prac-
tices are consistent across sections taught by 
the same instructor.6 Correlation tables for the 
variables between the first and second obser-

Table 1. Description of Full Sample

Variable
Total

Observations
Total 

Students
Mean/
Percent

Standard 
Deviation Minimum Maximum

Epistemologya 11,803 4,801 0.00 1.00 –1.62 1.70
Assessmenta 11,803 4,801 0.08 0.96 –1.00 2.60
Interactiona 11,803 4,801 0.06 0.99 –1.07 2.36

Math SATa 11,494 4,610 0.00 1.00 –3.77 2.16
Verbal SATa 11,494 4,610 0.00 1.00 –3.49 2.72
High school GPAa 11,786 4,789 0.00 1.00 –5.50 2.39
Focal course AP 11,803 4,801 0.30 0.46 0.00 1.00

Male 11,791 4,792 0.42 0.49 0.00 1.00

Black 11,791 4,792 0.02 0.12 0.00 1.00
Hispanic 11,791 4,792 0.21 0.41 0.00 1.00
Nonresident 11,791 4,792 0.09 0.29 0.00 1.00
White 11,791 4,792 0.12 0.32 0.00 1.00
Other 11,803 4,801 0.03 0.18 0.00 1.00
Low-income status 11,791 4,792 0.40 0.49 0.00 1.00
First-generation college 11,791 4,792 0.55 0.50 0.00 1.00

Focal course in major 11,803 4,801 0.63 0.48 0.00 1.00

Full-time student 11,803 4,801 1.00 0.07 0.00 1.00
Freshman 11,791 4,792 0.96 0.19 0.00 1.00
Repeating course 11,803 4,801 0.02 0.13 0.00 1.00

Source: Author’s calculations.
Note: Observations are repeated cases of students because students are enrolled in one or more ob-
served courses.
aDenotes scores are standardized. Asians were used as the reference group, as the university is 
considered a minority majority university (nearly 50 percent Asian). All others are dummy variables. 

4. Although many studies on instructional practices use concept inventories or examinations, these were not 
available in this observational cross-disciplinary study.

5. The full sample was used to analyze whether students completed the subsequent course; the student fixed 
effects sample was used to analyze grade in observed and subsequent course.

6. We tested this assumption by observing multiple course sections taught by three instructors. These observa-
tions returned a high degree to consistency within instructors across classes, with observations of instructional 
practices correlating at the 0.93 level across sections.
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vation are included in appendix C. Because of 
the limited number of observed courses, a con-
firmatory factor analysis on the measurement 
model was not possible. As a result, we con-
ceptualize our measures as indices or compos-
ites rather than as latent variables. The three 
measures capture the degree to which instruc-
tors engage in each of the three broad catego-
ries of instructional practices rather than indi-
cators of how well instructors implement these 
practices (instructional quality).

The epistemology scale measures the extent 
to which instructors taught epistemology ex-
plicitly and coherently. We use five items from 
SPROUT to assess whether the instructor: 
models problem-solving techniques; makes 
connections between the course material and 
everyday student experience; refers to what 
students learned in prior course content; ex-
plicitly refers to themes, major theories, or 
other “big ideas” in the course; and refers ex-
plicitly to content on an upcoming exam. 
Summed across time points, epistemology 
practices range from 3 to 8 with a mean of 5.76 
and standard deviation of 1.84 (alpha = 0.54). 
The correlation of the measure across both 
time points is 0.33. While some instructors en-
gage in these activities relatively consistently 
across the instructional quarter, others refer to 
prior course content more in the beginning 
and “big ideas” at the end.

To measure assessment practices within the 
course, we use four items from SPROUT and 
four items from coded course syllabi. Assess-
ment items include whether students take a 
quiz during study observations; whether in-
structor measures student understanding; 
whether instructor modifies lecture content as 
a result of measuring student understanding; 
number of clicker questions during the ob-
served lectures; whether course has online 
homework; whether course has traditional 
homework; number of weekly quizzes; and 
number of exams. Across both time points, as-
sessment practices range from 3 to 23 with a 
mean of 7.46 and a standard deviation of 5.28 
(alpha = 0.70). The correlation of observed as-
sessment practices across both time points is 
0.69.

To measure instructional practices related 
to interaction, we use four items from SPROUT 

and one item from the coded syllabi. These 
include whether the lecture is interactive in-
clusive of student-peer or student-instructor 
exchanges; whether the instructor asks stu-
dents to work in groups; whether work is con-
ducted during the lecture; whether the course 
uses a flipped format; and whether a labora-
tory section is associated with the lecture. 
Across both time points, group-based or inter-
active practices range from 0 to 6 with a mean 
of 1.70 and standard deviation of 1.57 (alpha = 
0.61). The correlation of group-based or inter-
active practices observed across both time 
points is 0.74.

To ease interpretation, we standardize the 
instructional variables and create z-scores. Be-
cause alphas of the constructs were relatively 
low, we estimate additional models using the 
individual items which constitute each of the 
scales. We note the results of these models 
when they are significantly different from zero 
in appendix B.

Where appropriate, analyses use demo-
graphic data collected from OIR, including 
gender (male or female), ethnicity (Asian 
American, African American, Hispanic, white, 
and other), first generation to attend college, 
and income status. Student academic charac-
teristics are measured using weighted high 
school grade point average, mathematics and 
verbal SAT scores, and whether or not students 
took an advanced placement exam correspond-
ing with the observed course. To ease interpre-
tation, we standardize all continuous variables 
and create z-scores.

Analyses
The first analytic step involves descriptive in-
vestigation regarding the extent to which in-
struction and student outcomes vary across 
course sections. Observable student character-
istics are associated with student exposure to 
three broad instructional variables, which may 
be a concern for interpreting the relation be-
tween exposure to instruction and academic 
outcomes.

After considering the student factors that 
predict exposure to promising instructional 
practices, we consider the relation between 
these practices and student achievement. We 
conduct a series of logistic and ordinary least 
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squares regressions of the following basic 
form:

(1) Yi = �β0 + β1Instruction + β2Covariatesi  
+ ∑β3Course + ∑β4T + ε

where Yi is the outcome of interest (odds of 
taking next course in STEM sequence). Instruc-
tion is the composite score for the specific in-
structional practice. Covariates represents a 
vector of student-level controls described 
above, including college enrollment year, 
transfer status, high school grade point aver-
age, SAT scores, gender, first generation to at-
tend college, low income status, whether or 
not the student is repeating the course, and 
ethnicity. Course includes a matrix of course-
title fixed effects designed to control for as-
pects of content, instruction, and student be-
havior that do not vary across sections of the 
same course.

We use a student fixed-effects model to 
more reliably identify the causal effects of in-
struction on grade in observed and subsequent 
course. This includes a high school fixed-effect 
term controlling for characteristics of high 
schools attended before matriculation at UCI. 
It may be that students from the same high 
school have similar preparation or prior knowl-
edge that affects their performance, and to the 
extent that students from the same high school 
enroll together in the same sections of 
introductory-level courses, and that high 
school characteristics could confound analysis 
of instructional practices. These analyses take 
advantage of the fact that many students are 
enrolled in multiple courses that we observe. 
For example, typical first-year biology majors 
at UCI might enroll in as many as four ob-
served courses (introductory biology, general 
chemistry, organic chemistry, and calculus). 
Repeated observations make it possible to ac-
count for observed and unobserved student 
characteristics and behaviors that are constant 
within a student, and thus more reliably esti-
mate the extent to which exposure to promis-

ing instructional practices influences student 
academic behavior in that course and the sub-
sequent course, net of observed and unob-
served student characteristics (for analyses us-
ing a very similar design in public high school 
settings, see Clotfelter, Ladd, and Vigdor 2007; 
Xu, Hannaway, and Taylor 2011). These models 
take the following general form:

(2) Yij = �β0 + β1Instructioni + ∑β2Coursei  + 
∑β3Covariates + ∑β4Studenti + ε

In this equation, Yij is the outcome of inter-
est: student grades in focal course j and stu-
dent grades in which focal course j is a prereq-
uisite. Student in this model is a matrix of 
student fixed effects, controlling for all char-
acteristics of students that are fixed across 
courses, including observable characteristics 
such as student race, gender, and economic 
and academic background, as well as invariant 
student characteristics such as intelligence 
and motivation.7 The parameter of interest in 
this model, Instruction, therefore estimates the 
extent to which exposure to a given instruction 
technique in a given course influences a stu-
dent’s achievement in that course (along with 
subsequent course) when compared with other 
observed courses also taken by that student.

Model 2 provides more internally valid esti-
mates of the causal effects of exposure to in-
struction than model 1. To be included in the 
student fixed-effects model, students must 
take at least three observed courses, which en-
sures that students take courses in more than 
one discipline. For example, rather than just 
Chem 1A and Chem 1B, a student taking three 
or more courses might also take BioSci 93. 
Nearly half of the students meet this criterion 
and thus contribute to the student fixed-effects 
analyses. Although the students in the fixed-
effects sample do not differ significantly from 
students in the whole sample on demographic 
characteristics, they do score higher on several 
measures of prior achievement and include 
more STEM majors than the full sample. Table 

7. Because student characteristics such as race and family background do not vary across course observations, 
model 2 excludes many of the student-level controls that our multivariate models include. However, the model 
includes controls for student characteristics that do vary across courses, including indicators of whether students 
completed AP courses relevant to the focal course and whether they are repeating the course.
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1 provides descriptive statistics for the full 
sample and table 2 provides descriptive statis-
tics for the student fixed-effects sample.8 It is 
possible that the student fixed-effects model 
does not fully address the selection issues, be-
cause students may be more or less highly mo-
tivated by specific classes. However, by isolat-
ing instructional effects for individual students, 
it is the best approach to reliably identify the 
causal effects of instruction on observed and 
subsequent course.

In supplementary analyses, we add a series 
of instruction*first-generation student interac-
tion terms to our student fixed-effects models. 
These interactions estimate the extent to which 
the association between instruction and stu-

dent outcomes is different for students who 
are the first in their families to enroll in college 
compared with their peers who have more ex-
tensive exposure to higher education settings.

Results
We include descriptive data on courses and in-
structional practices, followed by associations 
between these practices and student out-
comes.

Instructional Variation  
Across and Within Courses
Table 3 provides a description of sample size 
by course, along with percent of students in 
each course who progress to the next course. 

Table 2. Student Fixed-Effects Sample: Students in Three or More Observed Courses

Variable Observations Students
Mean/
Percent

Standard 
Deviation Minimum Maximum

Epistemologya 8,303 2,382 –0.01 1.00 –1.62 1.70
Assessmenta 8,303 2,382 0.12 0.98 –1.00 2.60
Interactiona 8,303 2,382 0.07 1.03 –1.07 2.36

Math SATa 8,216 2,353 0.02 0.96 –3.29 2.16
Verbal SATa 8,216 2,353 0.05 0.97 –3.38 2.72
High school GPAa 8,297 2,379 0.10 0.90 –4.59 2.14
Focal course AP 8,303 2,382 0.32 0.46 0.00 1.00

Male 8,297 2,379 0.42 0.49 0.00 1.00
Gender unknown 8,297 2,379 0.00 0.05 0.00 1.00

Black 8,297 2,379 0.02 0.12 0.00 1.00
Hispanic 8,297 2,379 0.20 0.40 0.00 1.00
Nonresident 8,297 2,379 0.08 0.26 0.00 1.00
White 8,297 2,379 0.12 0.32 0.00 1.00
Other 8,303 2,382 0.03 0.18 0.00 1.00
Low-income status 8,297 2,379 0.41 0.49 0.00 1.00
First-generation college 8,297 2,379 0.55 0.50 0.00 1.00

Focal course in major 8,303 2,382 0.71 0.45 0.00 1.00

Full-time student 8,303 2,382 1.00 0.06 0.00 1.00
Freshman 8,297 2,379 0.99 0.12 0.00 1.00
Repeating course 8,303 2,382 0.02 0.14 0.00 1.00

Source: Author’s calculations.
aDenotes scores are standardized. Asians were used as the reference group because the university is 
considered a minority majority university (nearly 50 percent Asian). All others are dummy variables. In 
the Mean/Percent column, decimals for dummy variables show the percentage of students in that 
category. 

8. All models use the Huber-White estimator to correct for clustering at the course section level.
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Because these courses are effectively a program 
gateway, administrators and instructors meet 
regularly to discuss course syllabi, instruc-
tional materials, and content. These conversa-
tions limit instructor freedom to define course 
content, but instructors have considerable au-
tonomy over instructional strategies.

Table 4 provides descriptive data for three 
instructional measures (epistemology, assess-
ment, and interaction). Observed instruction 
varies in important ways across disciplines and 
courses. Because all biology and physics course 
sections use clickers, courses in these fields 
rate higher than courses in other disciplines 
on the assessment scale. Biology has the high-
est mean on the interaction index, whereas 
Chem 51A and Chem 1C generate the highest 
means on the epistemology scale. Chem 1B 
and Math 2A yield the lowest means for all 
three instructional measures.

Most instructional practices also vary sub-
stantially across sections within the same 
course. Although BioSci 93 course sections in-
volve more interactive instruction on average 
than other courses, we observe considerable 
variation in the prevalence of interactive in-
struction among the six BioSci 93 sections. In-
deed, the standard deviation for the interactive 

instruction among BioSci 93 students (1.41) is 
larger than that for interactive instruction in 
the overall sample (1.00). This variation across 
course sections is important for our identifica-
tion strategy given that we include course fixed 
effects. Less variation is evident in the use of 
formative and summative assessments across 
course sections relative to the variation across 
course sections in interactive instruction and 
explicit instruction about epistemology. In-
deed, for Chem 1C we observe no variation in 
the use of assessment across course sections. 
Such within-course homogeneity makes it par-
ticularly difficult to identify the effects of as-
sessment on student outcomes.

Student Selection into  
Instructional Environments
Because we cannot randomly assign students 
to classes, values in table 5 show the extent to 
which observable student characteristics pre-
dict instructional strategies used in the class-
room. These analyses include controls for 
course titles, which explain between 50 percent 
and 80 percent of the observed variation in in-
structional exposure.9

Exposure to explicit epistemological in-
struction and assessment do not seem to vary 

Table 3. Students Enrolled in Focal Course and Subsequent Course

Number of 
Course 

Sections
Number of 
Instructors

Number of 
Students

Enrolled in 
Subsequent 

Course

Number of 
Students with 
Subsequent 

Course Grade

Biological Sciences 93 6 6 1,931 72.14% 1,393
Chemistry 1A 7 5 2,488 67.73% 1,685
Chemistry 1B 5 4 1,765 72.69% 1,283
Chemistry 1C 4 2 1,377 72.11% 993
Chemistry 51A 4 4 1,186 75.21% 892
Chemistry 51B 3 3 847 80.40% 681
Mathematics 2A 7 5 1,253 49.48% 620
Physics 7C 4 4 956 43.62% 417
Total 40 31 11,803 67.48% 7,964

Source: Author’s calculations.

9. Supplementary models using observable student characteristics to predict exposure to three instructional 
strategies (excluding course title controls) explain only 2 to 3 percent of the variance, but return similar relation-
ships between student characteristics and instructional exposure.
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substantially with observable student charac-
teristics. However, we find that men, Hispanic 
students, nonresident international students, 
and students retaking a course (after failing it) 
are exposed to more interactive instruction 
than peers, conditional on other observable 
characteristics. Students’ SAT math scores are 
negatively associated with exposure to interac-
tive instruction after controlling for other stu-
dent characteristics. This suggests that some 
at-risk students and students who previously 
failed tend to choose courses with relatively 
high levels of interactive instruction.

Associations Between Instruction and 
Student Outcomes
Figure 1 shows student rates of progression to 
the next course in the sequence after control-
ling for student characteristics. BioSci 93 has 
more than 85 percent of students successfully 
progressing to the next course in the program 
sequence, despite the fact that instructional 
practices vary considerably across biology sec-
tions. By contrast, we observe considerable 
variation in progression rates for students in 
Chem 1A and 1B (general chemistry) as well as 
Math 2A. In Math 2A, for example, we observe 

Table 4. Instructional Variation Across and Within Courses

Mean
Standard 
Deviation Minimum Maximum

Epistemology scale
Biological Sciences 93 –0.78 0.31 –1.06 0.04
Chemistry 1A 0.53 1.03 –1.62 1.15
Chemistry 1B –0.71 0.39 –1.06 0.60
Chemistry 1C 0.84 0.27 0.60 1.15
Chemistry 51A 1.02 0.77 0.04 1.70
Chemistry 51B –0.08 1.36 –1.62 1.70
Mathematics 2A –0.60 0.82 –1.62 0.60
Physics 7C –0.11 0.25 –0.51 0.04

Assessment scale
Biological Sciences 93 1.41 0.82 0.62 2.60
Chemistry 1A 0.30 0.64 –0.82 0.80
Chemistry 1B –0.61 0.15 –0.64 0.08
Chemistry 1C –0.64 0.00 –0.64 –0.64
Chemistry 51A –0.68 0.25 –1.00 –0.46
Chemistry 51B –0.68 0.14 –0.82 –0.46
Mathematics 2A –0.33 0.44 –1.00 0.26
Physics 7C 1.31 0.54 0.98 2.60

Interaction scale
Biological Sciences 93 0.88 1.43 –0.50 2.36
Chemistry 1A 0.51 0.83 –1.07 1.22
Chemistry 1B –0.88 0.32 –1.07 0.74
Chemistry 1C –0.57 0.57 –1.07 0.74
Chemistry 51A 0.15 0.53 –0.50 0.64
Chemistry 51B –0.14 0.28 –0.50 0.07
Mathematics 2A –0.34 0.43 –0.45 0.19
Physics 7C 0.42 0.74 –1.07 1.22

Source: Author’s calculations.
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Table 5. Selection by Observables with Course Fixed Effects

Epistemology 
b/se

Assessment 
b/se

Interaction 
b/se 

Male 0.002 0.018 0.038*
(0.015) (0.010) (0.016)

Gender unknown 0.152 –0.008 0.124
(0.115) (0.112) (0.153)

Standardized SAT math –0.001 –0.009 –0.024*
(0.009) (0.006) (0.010)

Standardized SAT verbal 0.009 0.009 0.012
(0.008) (0.005) (0.009)

Standardized high school GPA –0.004 0.001 –0.009
(0.008) (0.006) (0.004)

Whether AP in focal course –0.017 0.013 –0.024
(0.015) (0.011) (0.017)

Black 0.019 –0.064 –0.111
(0.060) (0.042) (0.066)

Hispanic 0.028 0.032* 0.058**
(0.019) (0.013) (0.021)

Non-resident 0.061* 0.036 0.053
(0.028) (0.019) (0.029)

White –0.006 –0.018 –0.016
(0.023) (0.016) (0.027)

Other ethnicity 0.026 0.011 0.004
(0.037) (0.025) (0.041)

Whether focal course was a major requirement 0.036* –0.008 –0.037*
(0.015) (0.011) (0.017)

Whether student was fulltime –0.065 –0.103 0.056
(0.095) (0.080) (0.130)

Whether student was freshman –0.159* –0.044 0.021
(0.070) (0.046) (0.075)

Whether student repeated the course –0.020 –0.049* 0.487***
(0.051) (0.023) (0.031)

Whether student was low-income status 0.047** 0.007 0.004
(0.016) (0.011) (0.018)

Whether student was first to attend college –0.031 –0.028* –0.040*
(0.016) (0.011) (0.018)

Constant –0.585*** 1.552*** 0.823***
(0.115) (0.094) (0.151)

N 11,493 11,493 11,493
R2 0.462 0.726 0.375

Source: Author’s calculations. 
Note: Asians were used as the reference group, as the university is considered a minority majority uni-
versity (nearly 50% Asian). 
*p < .05; **p < .01; ***p < .001
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several course sections in which fewer than 
half of students progress to the next course in 
the sequence, as well as sections in which ap-
proximately 70 percent of the students prog-
ress to the next course in the sequence. How-
ever, many STEM majors are not required to 
take the subsequent course, Math 2B.

Figure 2 depicts the average grade earned 
in the subsequent course for those students 
who successfully progress, conditional on stu-
dent characteristics. Grades prove to be rela-
tively consistent in biology regardless of in-
structional practices for each section. This is 
not surprising as biology faculty standardized 
their grading. However, grades in chemistry 
and mathematics have larger standard devia-
tions. Table 6 presents a series of analyses re-
gressing student outcomes on instructional 
practices using the student fixed-effects sam-
ple (2,382 unique students; 4,762 observations). 
For external validity, we include analyses of the 
full sample in appendix C (4,801 students; 
11,803 observations).

Grades in the observed course
The first panel considers the link between in-
structional practices and student grades in the 

observed course. Whereas the first two models 
indicate no significant link between epistemol-
ogy or interaction and student grades, the 
third model (including all controls) suggests 
that students achieve higher grades in courses 
higher on epistemology (0.024, p < 0.05). In 
particular, subsequent analyses (see appendix 
B) of the five items comprising the epistemol-
ogy scale point to positive effects on course 
grades for drawing connections to the real 
world (0.034, p < 0.01) and highlighting the “big 
picture” (0.073, p < 0.05). However, problem 
solving has a negative effect on observed 
course grade (–0.072, p < 0.05). The third model 
also suggests that students achieve higher 
grades in courses with increased interaction 
(0.031, p < 0.01). Of the five items making up 
this scale, subsequent analyses show that lec-
tures inclusive of student-peer or student-
instructor exchanges point to positive effects 
on course grades (0.067, p < 0.001). All three 
models suggest a similar positive effect on 
grades for courses that use more assessments 
(0.048, p < 0.01). In particular, subsequent anal-
yses of the eight items this scale comprises 
point to a strong relation between the use of 
whole-class checks for understanding and 
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Figure 1. Probability of Taking Next Course in Series
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grades (0.085, p < 0.01), such as a clicker ques-
tion or asking all students to respond by rais-
ing their hands. Grade in current course may 
be problematic, however, because there may 
be a relationship between instructional prac-
tices and instructor grading policies.

Course Progression
To consider the relation between instructional 
practices and student odds of progressing to 
the next course in the STEM sequence, we used 
the full sample (see appendix A). Because the 
outcome for this analysis is dichotomous (in 
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Figure 2. Average Student Grade in Subsequent Course

Table 6. Effects of Instruction on Student Grades in Observed and Subsequent Course

Bivariate
+ Student Level 

Controls
+ High School 
Fixed Effects

Outcome: grade in observed course
Epistemology 0.019 0.017 0.024*

(0.011) (0.011) (0.012)
Assessment 0.036* 0.040* 0.048**

(0.016) (0.016) (0.018)
Interaction 0.014 0.017 0.031**

(0.011) (0.010) (0.012)

N 4,762 4,744 4,744

Outcome: grade in subsequent course
Epistemology –0.017 –0.017 –0.011

(0.011) (0.011) (0.013)
Assessment 0.007 0.010 0.017

(0.018) (0.018) (0.020)
Interaction 0.006 0.011 0.020

(0.012) (0.012) (0.013)

N 4,762 4,744 4,744

Source: Authors’ calculations.
Note: Standard errors in parentheses. N represents all observations for 2,382 unique students.
*p < .05; **p < .01; ***p < .001
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which students who enroll in the next course 
in the instructional sequence take a value of 1 
and students who do not take a value of 0), we 
observe little variation among students who 
enroll at UCI from the same high school and 
even less variation applies to a single student. 
Therefore, we are unable to estimate high 
school or student fixed-effects models consid-
ering the link between instruction and student 
progression. However, the multivariate models 
reported in appendix A indicate that students 
who enroll in courses with frequent assess-
ment and high levels of interactive instruction 
are significantly less likely to progress to the 
next course in the STEM sequence compared 
with peers in courses with lower values of these 
promising instructional practices. However, 
subsequent analyses point to a strong positive 
relation between problem solving and odds of 
progressing to the next course (0.182, p < 0.01) 
(see appendix B).

Grades in Subsequent Course
Perhaps the most powerful indicator of the ex-
tent to which instruction influences students’ 
acquisition and retention is the association be-
tween instruction and grades in subsequent 
courses. These relations are presented in the 
second panel of table 6. The results from the 
third model indicate no relation between the 
three promising instructional practices and 
student achievement in subsequent courses. 
Supplemental analyses point to a positive as-
sociation between problem solving in the cur-
rent course and grade in the subsequent course 
(0.097, p < 0.01). Although suggestive, the mul-
tiple comparisons problem applies to these 
supplemental analyses, in which we test the 
effects of twelve instructional variables.

Table 7 provides some evidence to suggest 
that these instructional practices have differ-
ential effects for an important student sub-
group—first-generation college students. We 
include an interaction term to allow the asso-
ciation between instruction and subsequent 
student achievement to vary between first-
generation college students and peers with 
college-educated parents. We find that first-
generation students experience significantly 
higher gains in subsequent course grades than 
their counterparts when exposed to frequent 

assessment (0.065, p < 0.01) and interactive in-
struction (0.057, p < 0.01), but not explicit in-
struction in epistemology.

Discussion
This study aims to evaluate the effects of three 
widely agreed-upon promising practices—ex-
plicit instruction in epistemology or “thinking 
like a scientist,” formative and summative as-
sessment, and group-based or interactive 
learning—as implemented at scale in large un-
dergraduate introductory STEM courses 
(Nielsen 2011, 24). Small-scale studies and 
discipline-specific studies suggest these strate-
gies have potential for improving student out-
comes (Hake 1998; NAE 2005; Nielsen 2011; 
Wolter et al. 2011). However, in the current 
study, which investigates these practices in 
large undergraduate STEM courses typical of 
major research universities, we find little evi-
dence to suggest that promising instructional 
practices improve student outcomes for the av-
erage UCI student. UCI is a single example and 
not generalizable to all undergraduate STEM 
universities. Yet the university is fairly typical 
of at least one important segment of the Amer-
ican higher education system—the large re-
search university. Close examination of prom-
ising instructional strategies at this large, 
decentralized institution is capable of provid-
ing new insights regarding promising instruc-
tional strategies implemented at scale.

Table 7. Effects of Instruction on First-Generation 
College Student and Grade in Subsequent 
Course

Epistemology*First Generation Status 0.002
(0.018)

Assessment*First Generation Status 0.065**
(0.024)

Interaction*First Generation Status 0.057**
(0.021)

N 4,744

Source: Authors’ calculations.
Note: Standard errors in parentheses. N repre-
sents all observations for 2,382 unique students.
*p < .05; **p < .01; ***p < .001
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We use variation across sections of the same 
course to illustrate the effects of promising in-
structional practices on student grades in their 
current course, course progression, and subse-
quent grades. Our findings suggest that the re-
lation between instructional practices and stu-
dent outcomes is weak. Regardless of the extent 
to which instructors use promising instruc-
tional practices, student outcomes are fairly 
similar across course sections. Our most con-
servative student fixed-effects models suggest 
that students earn slightly higher grades in 
courses where instructors use explicit episte-
mological instruction, frequent assessment, 
and group-based or interactive learning. How-
ever, we find no evidence to suggest that these 
strategies have an effect on grades in subse-
quent courses for the average student. Further-
more, we find some evidence to suggest that 
first-generation college students benefit 
uniquely from exposure to frequent assessment 
and highly interactive instructional strategies.

Our findings also provide insights into the 
relation between instructional practices and 
students’ odds of progressing to subsequent 
courses in the STEM sequence. Although we 
are unable to estimate fixed-effects models on 
course progress, our multivariate models indi-
cate that students exposed to frequent assess-
ment and group-based or interactive learning 
are less likely to progress to the next course in 
the series than their peers in more traditional 
lecture classes. This finding raises important 
questions regarding the implications of prom-
ising instructional practices, implemented at 
scale, for improving student persistence in 
STEM fields. Future analyses should address 
the consequences of instructional practices for 
student persistence more extensively. Our find-
ings—that the same instructional practices 
that predict high grades in a given course do 
not predict enrollment and success in subse-
quent courses—somewhat parallel Carrell and 
West’s findings (2008). This study, which ran-
domly assigned students to core courses at the 
U.S. Air Force Academy, finds that students 
who performed well in their initial mathemat-
ics course performed significantly worse in the 
mandatory subsequent courses in math, sci-
ence, and engineering. Furthermore, they find 
that teacher effects are quite different between 

current and subsequent courses. Although stu-
dents get lower grades, on average, in courses 
with high-ranking, highly educated tenured in-
structors, these same instructor characteristics 
positively predict student performance in sub-
sequent courses.

However, two important caveats apply to 
these general findings. First, we find some 
evidence that two of the promising practices—
exposure to formative and summative assess-
ment and group-based or interactive instruc-
tional strategies—do benefit first-generation 
college students. These practices have a posi-
tive impact on grade in the next course in the 
STEM series. Given that first-generation stu-
dents disproportionately drop out of STEM, 
this finding can be valuable for mitigating this 
attrition rate. Because we found no evidence 
that promising practices have a negative impact 
on the general population but a positive one for 
first-generation students, this may be an im-
portant consideration in their adaptation.

Second, our observational data focus on the 
extent to which instructors use particular strat-
egies and not how well they implement thems. 
We suspect that this distinction is crucial. At 
UCI and in many other higher education set-
tings, instructors have a great deal of profes-
sional autonomy, receive little pedagogical 
training, and have few signals regarding the 
effectiveness of their instruction and few in-
centives to invest considerable time and en-
ergy to teaching. After observing each of this 
study’s courses, we conducted brief, informal 
interviews with each of the instructors we ob-
served. We learned that many dedicated in-
structors refrain from implementing the sorts 
of promising practices that we highlight in this 
paper, choosing to stick instead with tried and 
true instructional techniques. Meanwhile, 
other instructors struggle to implement highly 
touted “promising practices” in an effective 
manner. We believe that future research and 
instructional reform efforts should devote at-
tention to the processes through which in-
structors encounter and adopt promising in-
structional practices. In particular, we hope 
that the sorts of observational data our project 
has collected can help instructors reflect on 
their practices and learn from one another.

Third, UCI is a selective institution. At the 



2 2 8	 h i g h e r  e d u c a t i o n  e f f e c t i v e n e s s

time of this study, to enroll in introductory 
chemistry, biology, and mathematics courses, 
UCI students must either score above 600 on 
the mathematics portion of the SAT or com-
plete a rigorous set of developmental math 
courses. Although our sample of UCI introduc-
tory STEM students is ethnically and econom-
ically diverse, these students are likely to be 
more motivated and academically engaged 
than their countparts nationwide. These char-
acteristics may blunt the relation between in-
struction and student learning, insofar as UCI 
students’ study skills and motivation can com-

pensate for courses with ineffective instruc-
tion. If true, it is possible that promising in-
structional practices have a larger impact 
among heterogeneous students enrolled in 
STEM courses at community colleges and 
other less selective colleges and universities, 
especially given that these colleges typically in-
clude more first-generation students who were 
found to benefit from the practices we ob-
served (Wolter et al. 2011). Future research 
needs to address the effects of these promising 
practices at scale in heterogeneous settings, 
such as community colleges.

Appendix A

Analyses of Full Sample
Table A1. Effects of Instruction for Full Sample

Bivariate 
+ Student  

Level Controls
+ High School 
Fixed Effects

Student Fixed 
Effects

Outcome: grade in observed course
Epistemology –0.006 –0.003 0.010 0.024*

(0.014) (0.013) (0.012) (0.011)
Assessment –0.023 –0.018 –0.013 0.048** 

(0.02) (0.017) (0.018) (0.017)
Interaction –0.055*** –0.030** –0.016 0.031** 

(0.013) (0.011) (0.011) (0.011)

N 11,348 11,347 11,346 4,744

Outcome: odds of progressing to next course
Epistemology –0.037 –0.046 — —

(0.028) (0.029)
Assessment –0.168*** –0.171*** — —

(0.041) (0.042)
Interaction –0.113*** –0.092*** — —

(0.026) (0.027)

N 11,803 11,493 — —

Outcome: grade in subsequent course
Epistemology –0.042** –0.046*** –0.038** –0.011

(0.015) (0.013) (0.014) (0.012)
Assessment –0.016 –0.012 –0.006 0.017

(0.021) (0.019) (0.021) (0.020)
Interaction –0.050*** –0.017 –0.001 0.020

(0.013) (0.012) (0.013) (0.013)

N 7,905 7,762 7,761 4,744

Source: Authors’ calculations. 
Note: Student fixed effects include only students who took three or more of the observed courses. Stan-
dard errors in parentheses. 
*p < .05; **p < .01; ***p < .001
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Appendix B

Results of Analyses of Individual Scale Items

Table B1. Effects of Statistically Significant Individual Items for Three Instructional Scales

Student
Fixed-Effects

Sample

Grade in observed course
Epistemology

Problem solving –0.072*
(0.021)

Real world examples 0.034** 
(0.013)

Big picture/ideas 0.073***
(0.021)

Assessment
Checking for understanding 0.085***

(0.019)
Interaction

Interactive lecture 0.067***
(0.015)

Grade in subsequent course
Epistemology

Problem solving 0.097**
(0.031)

N 4,744

Source: Author’s calculations.
Note: The items listed are individual components of the composite scales that were statisti-
cally significant. N represents all observations for 2,382 unique students.Standard errors in 
parentheses. 
*p < .05; **p < .01; ***p < .001

Table B2. Effects of Statistically Significant Individual Items for Three Instructional Scales

Bivariate 
+ Student Level  

Controls

Outcome: Odds of progressing to next course
Epistemology

Problem solving 0.302*** 0.182**
(0.066) (0.068)

N 11,494 11,493

Source: Author’s calculations.
Note: The items listed are individual components of the composite scales that were statistically signifi-
cant. Student fixed effects sample does not have enough variation to estimate odds of progressing. 
Standard errors in parentheses. 
*p < .05; **p < .01; ***p < .001
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Table C2. Correlation Matrix for Assessment Scale

 
Assess-
ment1

Assess-
ment2

Check 
Under-

standing1

Check 
Under-

standing2
Modify 

Lesson1
Modify 

Lesson2

Number 
Click  
Ques

1

Number 
Click  
Ques

2

Assessment1 1.00
Assessment2 0.00 1.00
Check understanding1 0.18 0.40 1.00
Check understanding2 0.12 0.42 0.46 1.00
Modify lesson1 –0.05 0.13 0.62 0.36 1.00
Modify lesson2 0.19 0.28 0.38 0.72 0.28 1.00
Number click ques1 0.17 0.17 0.58 0.27 0.41 0.26 1.00
Number click ques2 0.05 0.51 0.63 0.67 0.37 0.67 0.57 1.00

Source: Authors’ calculations. 
Note: Assessments, such as quizzes, were rarely observed.

Table C3. Correlation Matrix for Interaction Scale

 
Group 

1
Group 

2
Interactive 

1
Interactive 

2
Desk Work

1
Desk Work

2

Group1 1.00
Group2 0.54 1.00
Interactive1 0.09 0.26 1.00
Interactive2 0.03 0.20 0.27 1.00
Desk work1 0.30 0.27 0.29 0.37 1.00
Desk work2 -0.07 -0.06 0.12 0.14 0.38 1.00

Source: Authors’ calculations. 
Note: The interactive variable is on a scale of 0 to 3, thus one would imagine variation in the interaction 
between pre and post.

Appendix C

Correlations of Pre- and Post- Scale Items
Table C1. Correlation Matrix for Epistemology Scale

Problem 
Solving1

Problem 
Solving2

Real 
World1

Real 
World2

Prior 
Course1

Prior 
Course2

Big 
Picture1

Big 
Picture2

Test
1

Test
2

Problem solving1 1.00
Problem solving2 0.51 1.00
Real world1 –0.34 –0.32 1.00
Real world2 –0.34 –0.28 0.67 1.00
Prior course1 –0.06 –0.26 0.00 –0.03 1.00
Prior course2 –0.04 0.36 0.15 0.09 –0.06 1.00
Big picture1 0.06 0.11 0.03 0.06 0.33 0.01 1.00
Big picture2 –0.05 0.21 0.04 0.12 –0.05 0.09 0.18 1.00
Test1 0.04 0.27 0.07 0.06 0.03 0.20 0.21 0.14 1.00
Test2 0.11 0.22 0.13 0.05 0.05 0.05 0.07 0.40 0.47 1.00

Source: Authors’ calculations. 
Note: Instructors seem to mention prior course content at the beginning of the term and big picture/
ideas at the end of the term.
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