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The pavement labyrinth once in the nave of Reims Cathedral (1240), in a drawing, with  
figures of the architects, by Jacques Cellier (c. 1550–1620)

Dædalus was founded in 1955 and established as a quarterly in 1958. The  
journal’s namesake was renowned in ancient Greece as an inventor, scientist,  
and unriddler of riddles. Its emblem, a maze seen from above, symbolizes the 
aspiration of its founders to “lift each of us above his cell in the labyrinth of 
learning in order that he may see the entire structure as if from above, where 
each separate part loses its comfortable separateness.” 

The American Academy of Arts & Sciences, like its journal, brings together  
distinguished individuals from every field of human endeavor. It was char-
tered in 1780 as a forum “to cultivate every art and science which may tend to 
advance the interest, honour, dignity, and happiness of a free, independent, 
and virtuous people.” Now in its third century, the Academy, with its more 
than five thousand members, continues to provide intellectual leadership to 
meet the critical challenges facing our world.
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Improving Teaching:  
Strengthening the College  

Learning Experience

Sandy Baum & Michael McPherson

A n odd feature of the public policy discussion of higher education is 
the near absence of attention to the quality of teaching. In marked 
contrast, in the discourse around K–12 education, issues of teacher 

training and recruitment, evidence about the impact of teaching quality on 
student test scores, and debates about the role of classroom observation in 
assessing teacher quality are prominent. Economist Raj Chetty made head-
lines several years ago by estimating that a high-quality kindergarten teacher 
could wind up adding hundreds of thousands of dollars to a child’s lifetime in-
come.1 In K–12, all agree: teachers and teaching matter. 

But in higher education, questions about what and how much students are 
learning and how their learning is related to the quality of instruction they re-
ceive tend to take a back seat.2 Instead, questions about college admissions, 
pricing and cost, debt, and financial returns dominate the news and policy 
discussion. These are worthy topics of study, but they sidestep examination 
of what goes on inside the “black box” of teaching and learning that college 
students actually experience. 

College teaching and learning are about more than the mastery of academ-
ic subject matter, important as that is. Classrooms provide occasions for the 
development of interpersonal and cross-cultural competences, and skilled 
teaching involves taking advantage of those learning opportunities as well as  
more-narrowly academic learning. At the same time, the larger life of the 
campus, including extracurriculars and, for some students, residential life, 
can also be a deliberately designed instructional space for students. 

The lack of attention to college teaching is consistent with how we pre-
pare faculty for their profession. An observer from another planet visiting 
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American Ph.D. programs might well conclude that the graduate students 
there are being prepared for full-time careers in academic research. Rarely 
will doctoral students have more than one course on teaching, if any, and their 
work as teaching assistants is likely to be less an apprenticeship than a part-
time job. Yet after graduating, typical faculty members in the United States ac-
tually spend the majority of their professional time on undergraduate teach-
ing and related activities, spending less than one-quarter of their time on 
graduate instruction and research combined. The “theory” that would justi-
fy this mismatch between what faculty are prepared for and what they actu-
ally do is that the hard part of being a good teacher is knowing the subject 
matter, and the rest can be picked up “on the job.” This is not an assumption 
we would readily accept in other professions like aviation or surgery, as Harry 
Brighouse argues in his essay in this volume. There is a good deal of evidence 
that high-quality preparation matters for grade school and high school teach-
ers, and there is no reason for this to be any less true of college teachers.

The American Academy’s Commission on the Future of Undergraduate 
Education, recognizing how important a strong postsecondary education sec-
tor is to the future of our nation and its citizens, reached the conclusion that 
serious examination of the quality of the college education students are re-
ceiving needs to take a central place in deliberations about higher education’s 
future.3 Attending to quality is at least as important for the future of higher 
education as ensuring the affordability of college and strengthening the like-
lihood of students successfully completing the educational programs they 
start. Paying for college and even getting a credential ultimately will not mean 
much unless college students have high-quality educational experiences that 
add real value for them in their careers and in their civic and personal lives. 

By “quality” we do not mean the prestige and resources measured by U.S. 
News & World Report and other college ranking systems, or the attributes 
sought in the overheated struggle by some, usually privileged, Americans for a 
place in the “best” university or college: a scramble that in reality affects few-
er than 5 percent of the students in U.S. higher education. The U.S. News rank-
ings aim principally to capture, on one hand, how “good” students are when 
they arrive (notably not when they leave) according to conventional measures 
and, on the other hand, how resource rich the environment is where they land 
(essentially, how much money will be spent on them). Rather, our interest is 
in the quality of students’ college experience: how the college classroom and 
the broader educational environment shape what students know and are able 
to do, what they value, and how they approach life. No doubt the “quality” of 
one’s peers and the ability of a wealthy institution to provide small classes and 
modern facilities bear some relationship to what students learn and how they 
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develop as human beings. But high-quality educational experiences and deep 
learning can occur in a variety of institutional settings. The best environment 
depends on the student’s characteristics and circumstances. 

Existing rankings–as well as most discussions on the strengths and weak-
nesses of our higher education system–lack any indication of what work is 
being done inside the university to educate undergraduates or how well that 
work is being done. What kinds of knowledge and skills are students gain-
ing? How are students developing as human beings and as members of soci-
ety? How do faculty prepare for their work, get feedback on it, and improve 
their teaching? How does the larger educational environment within which 
students are embedded meet their needs? These outcomes may be difficult to 
quantify and rank, but in this volume, leading researchers and practitioners 
give attention to these questions.

I n their magnificent history of the coevolution of technology, wages, and 
education, economists Claudia Goldin and Lawrence Katz show that qual-
ity has long taken a back seat to quantity in American higher education.4 

In the nineteenth century, while European countries introduced national ex-
aminations and other centralized requirements to control access to second-
ary education, the United States developed a highly decentralized, open, and 
forgiving system of elementary and, in the twentieth century, secondary edu-
cation. From the beginning, America’s founders saw that the success of their 
democratic republic depended on citizens prepared not only to vote, but also 
to run for and staff public offices; as a result, throughout the nineteenth cen-
tury, America far outpaced Europe in the percent of citizens getting a basic ed-
ucation. In the early twentieth century, the United States led the high school 
movement that would equip people to work with the high technology of the 
day: electricity, chemicals, locomotion, and medicine. High schools were lo-
cally founded and supported, and states imposed few regulations or require-
ments on performance. This “open and forgiving” American system support-
ed rapid expansion in numbers of educated Americans prepared for the ballot 
box and the factory but, as Goldin and Katz acknowledge, did “little to in-
crease the quality of education.”5

The momentum of this quantitative expansion led to widespread high 
school completion after World War II and the beginnings of mass higher edu-
cation in the 1950s and 1960s. But growth in education levels of the U.S. pop-
ulation slowed sharply at the end of the 1970s: while Americans were begin-
ning college in large numbers, disappointingly few were completing college 
credentials. Even today, about one-third of the students who begin a bache-
lor’s degree program fail to complete it, and only about 40 percent of students 
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who enter a community college (where the majority of all higher education 
students start) have any kind of degree or certificate six years later.

As high school graduation became more common and more working adults 
and students from low-income families sought college degrees, the cost of col-
lege became a major obstacle to student success. Beginning in the 1960s, the 
federal government began to address this problem through federal student aid 
grants and loans, but managing the costs of providing postsecondary educa-
tion to a large fraction of the population continues to be a national challenge. 

A second obstacle to student success, in Goldin and Katz’s view and in 
ours, has been educational quality. As more students aspired to postsecond-
ary education, it became apparent that too many high school graduates were 
arriving at college ill-prepared by their earlier education, with as many as half 
being assigned to some form of remedial instruction. Colleges and universi-
ties have proved to be highly varied in their capacity to meet effectively the 
needs of underprepared students. Real educational success for the much larg-
er numbers and greater diversity of students now pursuing higher education 
requires careful attention to educational quality and the student experience.

There are compelling reasons for our nation to face up to the challenge of 
improved educational quality, at the precollege and college level. In simple eco-
nomic terms, the earnings advantage gained by college graduates over those 
with less education remains high compared with past eras. Increasing the num-
ber of low-income and minority students with a college education will both 
expand the economy and reduce economic inequality. Beyond the economic 
gains for individuals, economists have found that communities with higher ed-
ucation levels benefit from the greater ability of people with more education to 
work together and communicate well.6 A study sponsored by the Commission 
on the Future of Undergraduate Education showed that well-designed invest-
ments in students’ college success more than paid for themselves over a thirty- 
year time horizon.7 Numerous studies have demonstrated the societal value of 
increasing the share of adults who earn meaningful college credentials.8

A college education is about far more than getting a job; but even focus-
ing on employment outcomes, building a career in the Internet age is less 
about landing and holding a job than it is about acquiring the flexibility, prob-
lem-solving ability, and capacity for nonroutine work demanded by a rapid-
ly evolving economy. In this volume, Earl Lewis’s essay “Toward a 2.0 Com-
pact for the Liberal Arts” and Thomas Bailey and Clive Belfield’s contribution 
“The False Dichotomy between Academic Learning & Occupational Skills” 
address the familiar but false dichotomy of academic or liberal arts learning 
and vocational training. The clear message is that efforts to narrow education 
to specific occupational preparation are counterproductive.
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The country’s founders showed admirable forethought in recognizing 
that U.S. citizens needed education both to be able to vote intelligently and 
to serve as office-holders such as legislators, cabinet officials, and judges. Ear-
ly in the nation’s history, the ability to read and write might have sufficed, but 
in today’s technologically advanced, environmentally challenged, culturally 
diverse, and globally connected society, the educational requirements to be a 
discerning voter and effective participant in public discourse, let alone to serve 
as a responsible government official, are substantially greater than in the past. 
Preparing for active citizenship needs to be an element in all high-quality ed-
ucation, as Sylvia Hurtado discusses in her essay “‘Now Is the Time’: Civic  
Learning for a Strong Democracy.”

Sustaining focus on improving the quality of undergraduate education is 
a challenging goal, but there are some encouraging signs. As K–12 education 
research has shown, improvements in technology make it easier and cheap-
er to observe classroom practice and to measure and assess student outcomes 
(including but not limited to test scores). An increasing number of well-doc-
umented examples of schools and school systems that have adopted obser-
vation practices have shown that such practices yield consistent success in 
improving teaching.9 A growing number of college case studies and research 
projects have begun to demonstrate the possibilities for higher education as 
well.10

Several essays in this volume focus specifically on the question of how to 
improve academic classroom teaching. In addition to Brighouse’s “Becoming 
a Better College Teacher (If You’re Lucky),” Carl Wieman discusses the neces-
sity of establishing expertise in university teaching, and introduces readers to 
the growing field of discipline-based education research in “Expertise in Uni-
versity Teaching & the Implications for Teaching Effectiveness, Evaluation & 
Training.” Sally Hoskins writes about a distinctive approach to teaching biol-
ogy in “CREATE a Revolution in Undergraduates’ Understanding of Science: 
Teach through Close Analysis of Scientific Literature,” and Mary Sue Cole-
man, Tobin Smith, and Emily Miller discuss the Association of American Uni-
versities’ efforts to help science departments improve their faculty’s teach-
ing. It is not entirely an accident that these essays are focused in the natural 
sciences. Systematic efforts at undergraduate teaching improvement seem to 
have moved further in the sciences than in other parts of the curriculum, per-
haps in part because scientists may find it more congenial to rely on the kinds 
of quantitative evidence that can help guide improvement, but probably also 
because the National Science Foundation has been willing to spend money on 
funding improvement efforts in the sciences and studying their results.11 Who 
will fund comparable research in the humanities and social sciences?
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As we noted earlier, the classroom and the campus environment matter 
to student development in ways that go beyond mastery of specific academ-
ic subjects. In her essay “Mitigating Ethical Costs in the Classroom,” Jenni-
fer Morton talks about the tensions that often exist, especially for first-gener-
ation students, between the expectations of the academic communities they 
are joining and those that prevail in their families and neighborhoods. To the 
degree that these tensions concern differing cultural values, they have a mor-
al as well as emotional valence. She highlights the personal costs of social ad-
vancement overwhelmingly borne by less privileged students. Morton argues 
that, especially at a commuter college, the classroom is likely to be a critical 
venue for addressing these cultural tensions and ethical costs in a support-
ive way. We also consider the value of the classroom experience, but through 
analysis of online technology and education delivery. In “The Human Factor: 
The Promise & Limits of Online Education,” we report evidence that less- 
prepared students do particularly badly in purely online settings, suggesting 
that the absence of personal instructor contact and a supportive communi-
ty is especially costly to these students’ learning. Attempts to overcome this 
problem of isolation through online strategies have so far not succeeded on a 
large scale.

College often places heavy psychological demands on students. Young stu-
dents may confront new adult demands and responsibilities in a setting of new 
social norms and a community of people with more diverse backgrounds than 
they have previously come into contact with. For older adults, who constitute 
about 40 percent of all students, managing academic responsibilities in the 
midst of a full life often involving children and employment is taxing. In their 
contribution to the issue, “Financial Constraints & Collegiate Student Learn-
ing: A Behavioral Economics Perspective,” Benjamin Castleman and Katha-
rine Meyer review insights from psychology and behavioral economics show-
ing how faculty and staff and thoughtful university policies can address some of 
these challenges. Vital psychological, cultural, and moral challenges arise from 
the fact that colleges and universities are among the few places where people 
from different races and ethnic and cultural groups commonly work and live to-
gether. It is a mistake, though, as Beverly Tatum points out in her essay “Togeth-
er and Alone? The Challenge of Talking about Racism on Campus,” to assume 
that this proximity will automatically contribute to a constructive learning en-
vironment. Tatum describes a program of intercultural communication and di-
alogue that has demonstrated effectiveness in moving participants out of their 
comfort zones toward relationships of genuine sharing and mutual learning. 

Dan Greenstein–in his essay “The Future of Undergraduate Education: 
Will Differences across Sectors Exacerbate Inequality?”–draws on his per- 
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spective as longtime head of the Gates Foundation’s work on higher educa-
tion to describe the substantial pressures and challenges that the higher ed-
ucation industry has been subject to in recent decades, and will continue to 
face. Yet through all these changes, colleges and universities remain among 
the most conservative of institutions, in ways good and bad. 

The essential work of an undergraduate college is to open students’ minds 
to important ideas, to help them acquire knowledge and skills in areas of last-
ing value, and to develop capacities that will help them succeed in their ca-
reers but also improve their society. However much the settings for and tech-
nologies of delivery of instruction change, this basic work does and should re-
main the same. We applaud the conservatism that resists reducing college to 
vocational training or the acquisition of specific skills.

But universities and colleges remain highly conservative in another, less 
creditable way. Educators tend to teach in the way they were taught. There is 
some irony in the fact that most college teachers were formerly the students 
most adept at benefiting from (or at least surviving) the educational practic-
es their teachers inflicted on them; it is easy to see how those practices repro-
duce across generations in an environment where there is little training for 
or monitoring of teaching, even if the practices have limited effectiveness for 
most students. This is just one of the factors that makes it hard to motivate in-
stitutional change, despite the evidence that improving educational practices 
actually makes faculty enjoy their work more. A more unsettling form of con-
servatism in higher education is a tendency to reproduce unthinkingly cul-
tural biases and prejudices inherited from the past, such as allowing men to 
barge in while women wait to be called on, or discouraging a student of color 
from majoring in math. There is room for a good deal of improvement in how 
higher education faculty and institutions do their work, even as the work they 
need to do remains in many ways the same. 

Taken together, the essays in this volume make a persuasive case for the 
importance of broadening the scope of discussions on the future of higher ed-
ucation. Ensuring widespread access to affordable college education is vital. 
But as the inconsistent outcomes of today’s students suggest, getting people 
into college is not enough. Nor is just getting them through their programs. 
We have to understand more about how students learn, about how to devel-
op and support effective teaching at the college level, and about how to ensure 
that we are truly educating students, not just providing them with credentials.



12 Dædalus, the Journal of the American Academy of Arts & Sciences

Improving Teaching: Strengthening the College Learning Experience

about the authors
Sandy Baum is a Nonresident Fellow in the Center on Education Data and 
Policy at the Urban Institute and Professor Emerita of Economics at Skidmore 
College. She is the author of Making College Work: Pathways to Success for Disadvan-
taged Students (with Harry J. Holzer, 2017) and Student Debt: Rhetoric and Realities 
of Higher Education Financing (2016).

Michael McPherson, a Fellow of the American Academy since 2014, is Pres-
ident Emeritus of the Spencer Foundation and a Nonresident Fellow in the 
Center on Education Data and Policy at the Urban Institute. He is the author 
of Lesson Plan: An Agenda for Change in American Higher Education (with William 
G. Bowen, 2016) and Crossing the Finish Line: Completing College at America’s Public  
Universities (with William G. Bowen and Matthew M. Chingos, 2009). He is the 
Cochair of the American Academy’s Commission on the Future of Undergrad-
uate Education.

endnotes
	 1	 David Leonhardt, “The Case for $320,000 Kindergarten Teachers,” The New York  

Times, July 27, 2010, https://www.nytimes.com/2010/07/28/business/economy/ 
28leonhardt.html.

	 2	 An important exception is Richard Arum and Josipa Roksa, Academically Adrift:  
Limited Learning on College Campuses (Chicago: University of Chicago Press, 2010), 
which examines student performance across colleges on a well-known test of critical  
thinking, with discouraging results. 

	 3	 Commission on the Future of Undergraduate Education, The Future of Undergraduate 
Education, The Future of America (Cambridge, Mass.: American Academy of Arts and 
Sciences, 2017).

	 4	 Claudia Goldin and Lawrence F. Katz, The Race Between Education and Technology  
(Cambridge, Mass.: Belknap Press, 2010). 

	 5	 Ibid., 345.
	 6	 Enrico Moretti, The New Geography of Jobs (Boston: Mariner Books, 2013); and Paul 

Romer, “Endogenous Technological Change,” Journal of Political Economy 98 (5) 
(1990).

	 7	 Sophia Koropeckyj, Chris Lafakis, and Adam Ozimek, The Economic Impact of Increas-
ing College Completion (Cambridge, Mass.: American Academy of Arts and Sciences, 
2017).

	 8	 See Jennifer Ma, Matea Pender, and Meredith Welch, Education Pays 2016: The Bene-
fits of Higher Education for Individuals and Society (New York: The College Board, 2016) 
and the references therein.

	 9	 Greg J. Duncan and Richard J. Murnane, “Rising Inequality in Family Incomes and 
Children’s Educational Outcomes,” RSF: The Russell Sage Foundation Journal of the Social  
Sciences 2 (2) (2016); Elizabeth McGhee Hassrick, Stephen W. Raudenbush, and Lisa  
Rosen, The Ambitious Elementary School (Chicago: University of Chicago Press, 2017); 



148 (4)  Fall 2019 13

Sandy Baum & Michael McPherson

and Robert E. Slavin, Nancy A. Madden, Bette Chambers, and Barbara Haxby, Two 
Million Children, Success for All (Thousand Oaks, Calif.: Corwin Press, 2008).

	 10	 Commission on the Future of Undergraduate Education, The Future of Undergradu-
ate Education, The Future of America, chap. 1, endnote 23; and Aaron M. Pallas, Anna 
Neumann, and Corbin M. Campbell, Policies and Practices to Support Undergraduate 
Teaching Improvement (Cambridge, Mass.: American Academy of Arts and Sciences, 
2017).

	 11	 There are certainly improvement efforts in other fields, some at individual institu-
tions and some that are broader. One notable effort is the History Tuning Project 
sponsored by the American Historical Association; see https://www.historians 
.org/teaching-and-learning/tuning-the-history-discipline.



14

© 2019 by Harry Brighouse 
Published under a Creative Commons  

Attribution 4.0 International (CC BY 4.0) license 
https://doi.org/10.1162/DAED_a_01758

Becoming a Better College Teacher  
(If You’re Lucky)

Harry Brighouse

This contribution is a narrative of how a professor attempted to improve as 
a teacher over time. The narrator noticed the need for improvement through 
teaching a new class badly, and learning that he had no reason to trust that he, 
or many others, were teaching other classes better. The contribution describes 
in some detail the steps he took, and continues to take, including observing col-
leagues, hiring a coach, reviewing videos of his classes, and participating in de-
partment workshops. There is no empirical evidence that he has improved, but 
the narrator provides some reasons for optimism.

Imagine that you call a plumber.
The plumber, a new hire, has never done any plumbing. She has nev-

er read any books about plumbing or attended any classes about how to 
fix pipes or faucets or toilets or garbage disposal units. The house she grew up 
in had running water, so it’s not as if she knows nothing about plumbing. And, 
incidentally, she has been in the same room with some professional plumb-
ers when they were working. Unfortunately, she never saw the results of their 
work; she always left before the water was turned back on, was not privy to re-
ports about whether the pipes and faucets subsequently leaked, and didn’t ask 
the clients how satisfied they were with the outcomes. On further question-
ing, though, she reveals to you that she is actually a highly skilled baker.

On calling the firm you discover that they routinely hire new plumbers with 
no experience or training, and don’t seek evidence about their potential to be-
come good plumbers. You learn that all the frontline employees are experts at 
something else: they are trained as electricians, ice-sculptors, coopers, roof-
ers, literary critics, physicists, and more. But not as plumbers.

The firm does not assess employee performance based on results. Clients 
fill in a short “customer satisfaction” form before the water is turned back on. 
But, unless a plumber regularly receives truly awful ratings, they just file the 
forms away. Pay raises are related to neither the results of the plumbing nor 
the customer satisfaction ratings. After six years of employment, the firm fires 
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some of the underperformers and gives unparalleled job security to the oth-
ers. Curiously, the main criteria for promotion, pay raises, and even job securi-
ty concern excellence in whatever they are actually trained in. Not plumbing.

You then discover that, far from being an outlier, this firm has exactly the 
same hiring and promotion practices as all the other plumbing firms. You ask 
your neighbors about their plumbers. Some have only had terrible experienc-
es, though many blame themselves. Several report one plumber for whom 
they have the greatest praise because the drinking water was mainly clean and 
nothing leaked again for days. And, rather surprisingly given the circumstanc-
es, a few can identify a single plumber whose work was impeccable and whom 
they expect to remember for the rest of their lives. 

Now imagine that you are the plumber. If you are a professor in a re-
search university, it shouldn’t be too much of a stretch. I certainly 
identify with her predicament. Of course, the analogy is highly im-

perfect. Baking is entirely unrelated to plumbing, whereas knowing how to do 
philosophy is a prerequisite for being able to teach philosophy, and at least I 
was trained in that. I had been the target of numerous attempts, many of them 
successful, to get me to learn. So professors at least have something to build on. 
But being able to do philosophy is only a prerequisite for being able to teach 
it, and being a student does not automatically give one insight into teaching.

Most professors in research universities teach. Even the small proportion 
whose research funding generates consistent “buy-outs” are hired on a tenure 
line, which, at least after they get tenure, provides security; they keep their 
jobs and salaries even if they don’t win grants. Most professors have received 
little to no training as teachers, were hired for their potential not as teachers 
but as researchers, and receive promotions and pay raises mainly for their per-
formance in research rather than in teaching. Once someone has tenure, their 
teaching must generate numerous complaints in order for it to have negative 
professional consequences of any significance. Few professors engage system-
atically in ongoing professional learning as instructors: they don’t read books 
about teaching and learning, they don’t seek out more successful teachers and 
observe them, and they don’t engage colleagues or professional observers to 
help them improve their own instruction. Ask ten professors in research insti-
tutions–those who are expected to split their efforts equally between teach-
ing and research–how many of the last ten conferences and workshops they 
attended and how many of the last ten publications they read were primarily 
concerned with teaching rather than research. I predict that of those two hun-
dred conferences, workshops, and publications, fewer than one hundred will 
be about teaching. I’d be surprised if the number were as high as ten.
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To state the obvious, the plumber’s incentives are all wrong: she is reward-
ed for her performance in something other than plumbing, despite the fact 
that plumbing is her job. Professors in research universities are paid to re-
search and teach, but they, naturally, take the research more seriously because 
they have trained in it and know they will be rewarded for it. Administrators 
should change the incentives, thus creating self-interested reasons for profes-
sors to take teaching more seriously.1 

But assume they don’t. Most professors already have non-self-interested 
reasons to take teaching more seriously: both their students and the public 
suffer from the effects of suboptimal teaching. And many professors like to 
think of themselves as capable of making choices that align somewhat with 
the general good, rather than entirely with their own self-interest. How can 
they improve?

T he first stage in recovery is to admit there is a problem. The structure 
of the profession makes the problem rather obvious, when you think 
about it, but for many years, I didn’t. If you have fairly good command 

of the material you are teaching, are okay at explaining things, have some pa-
tience, and have a friendly affect, you can go a long time without realizing you 
are not teaching well. Add in the English accent at a Midwestern university, 
and you might never notice at all. I was shaken from my complacency only by 
the confluence of two events.

First, a friend sent me chapter six of former Harvard President Derek Bok’s 
Our Underachieving Colleges to read for a research project we were planning. 
Here’s the passage that made me blanch with embarrassment and immedi-
ately purchase the book to read in its entirety:

Teaching by discussion can also seem forbidding because it makes instructors un-
comfortably aware of their shortcomings. Lecturers can delude themselves that 
their courses are going well, but discussion leaders know when their teaching is 
failing to rouse the students’ interest by the indifferent quality of responses and 
the general torpor of the class. Trying to conduct a discussion with apathetic stu-
dents is much like giving a bad dinner party.2

I was accustomed to talking a lot in my large lecture classes (with eighty-
plus students), knowing that the students (mainly juniors and seniors) could 
punctuate my lecture by answering my questions, and to presenting materi-
al in my smaller classes for philosophy majors, knowing that those students 
would regularly interrupt with queries. I was used to good student evaluations 
of my teaching because, well, I am moderately well-organized, I key my talk to 
the material they should have read, I’m reasonably friendly, and they like my 
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accent. But the passage hit home because I recognized my own talk as a way of 
evading responsibility of ensuring they were fully engaged, and it crystallized 
that the more I talk, the less I know what is going on in the students’ heads. I 
wondered whether my high student evaluations might reflect the soft bigot-
ry of low expectations.3

Still: nothing might have changed had I not, that fall, been teaching, for the 
first time, a First-Year Interest Group (FIG) seminar. The FIG program induces 
groups of twenty first-year students to take three thematically linked courses, 
one of which is a seminar just for them, together in the same semester. I taught 
the central, twenty-person seminar on “Children, Marriage, and the Family,” 
which attracted students with ambitions to become early childhood educa-
tors, nurses, social workers, and clinical psychologists, not philosophers.

The first few weeks of class were . . . awful. The readings were too difficult, 
I had assigned too much, and while I talked from my carefully prepared notes, 
the students stared in silence, trying to take notes, and wondering what on 
Earth was going on. They were aliens who, as far as I could tell, might be think-
ing just about anything. How could I figure out what was going on in their 
heads? And, until I did, how could I calibrate my talk to their learning needs?

At last I understood there was a problem. 

Even without Bok’s book, I would have known something was wrong 
with the class. It was that bad. But I might well have persisted; I’d have 
had nothing else to do. Knowing something’s going badly is good. But 

it does not, in itself, spur improvement. I was motivated. But improvement re-
quires access to knowledge about how to do better. And when it comes to col-
lege instruction, gaining knowledge is not straightforward. 

How do people learn complex skills? Think about playing the guitar. The 
aspirant guitarist observes (and listens to) expert guitarists. She seeks out in-
struction. She tries to mimic some of what the experts do. She gets feedback–
some from her own ears and some from other people–then tries again. Then 
she observes and listens again, mimics again, and gets more feedback. This is 
roughly what professors do when they are learning to become, and trying to 
improve as, researchers. As graduate students, they take seminars in which 
they are inducted into the practices of research, and various skills are modeled 
by their teachers and advisors. They read vast amounts of research by other, 
already accomplished researchers and try to emulate their efforts. They pre- 
sent at conferences and get feedback on their work from their colleagues and 
teachers. As professors, they continue observing other researchers in their 
field, interact with and learn from them, and continually seek feedback from 
peers so that they can maintain and improve their skills. 
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Professional learning needs an infrastructure. Aspiring guitarists have that: gui-
tar teachers, teach-yourself books, videos on YouTube of excellent guitarists, 
and so on. Researchers, too: graduate school, feedback on grant and paper 
submissions, specialized workshops and conferences, and department col-
loquia. But college teachers don’t. Unlike guitarists and researchers, college 
teachers aspiring for excellence can’t even readily identify who the existing 
experts are. Most disciplines lack both rigorous measures of student learning 
and a systematic practice of trying to evaluate instructor quality. I don’t know 
which of my colleagues are more successful than I am at producing learning 
among their students over the course of a semester, let alone who is success-
ful at getting students to think better about trolley problems, or to understand 
the purpose of thought experiments in ethical theorizing. The sparse profes-
sional learning resources around instruction are mostly generic: it is not ob-
vious how to apply lessons about pedagogy drawn from physics or mathemat-
ics to my own field. I’m a fairly typical professor in that I was enculturated 
into a specific discipline (philosophy) and mostly teach within my broad field 
of specialization (ethics, applied ethics, political philosophy). I want to learn 
how to teach that better, to my students.

W hat next? It started with a book. So I read more books about col-
lege (and secondary school) teaching and learning in the hopes 
of finding useful information. I wasn’t seeking some master plan 

that would transform my teaching; I guessed it would be useful to find out 
what is known about good and not-so-good teaching, generally. No literature 
provides any precision on how to teach students effectively how thought ex-
periments work, let alone how to teach it to my students. But plenty provide 
useful information about student learning, about the habits of successful col-
lege teachers, and, generally, about successful techniques. Shortly after I expe-
rienced my discomforting epiphany, my wife became involved in high school 
improvement, through which I learned that many of the resources produced 
for high school teachers can also be valuable for college teachers.4 

It has been well worth devoting a good deal of time to reading about teach-
ing and learning, and I continue to do so avidly. But imagine learning to play 
the guitar, or tennis, or to bake cakes, or to fix pipes by just reading a book. 
The next move was to get feedback on my efforts to improve.

T he 2007 first-year seminar that forced me to face up to my inadequa-
cies was not a complete disaster. After three weeks or so, I began mod-
ifying my instruction considerably and spent a lot of time talking to 

the students individually and in groups about the class, trying to gauge how 
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it was going for them, what was working, and what wasn’t. I devised in-class 
exercises to make some sort of discussion happen, and to hold them more 
accountable for the (too-difficult and too-voluminous) reading. The break-
through, though, came three years later, when I taught the class for a second 
time. By then, I knew several of the 2007 students well, and in the summer of 
2010, one of them, Emma, asked if there was anything she could do to help 
with the 2010 version of the class. I knew exactly what I wanted from her. 

Roger Federer is, reputedly, the greatest male tennis player of all time. But 
he still has a coach.5 He’s not an outlier: top athletes and musicians normally 
employ coaches to help improve their performance. However good, they need 
someone to observe them, identifying strengths and helping them address 
weaknesses. Researchers have coaches, too: A good Ph.D. advisor coaches 
graduate students. Junior professors typically turn to senior colleagues, who 
read their work, give feedback, suggest tweaks, help them uncover new op-
portunities, and advise about publication outlets. Experienced research-
ers have informal coaching networks of colleagues who routinely read their 
work, helping them formulate problems and suggesting different techniques. 
I asked Emma to be my instructional coach.

The director of the FIG program coincidentally knew Emma and offered us 
a $500 budget. Emma’s job was to observe me once a week, take notes for a re-
port on what was happening in the classroom, and then debrief for twenty to 
thirty minutes after class. It was the best use of $500 I’ve ever made.

The main benefit was the day-to-day criticism. Here are some examples:

•	 Week 2: “The material you’re covering is very challenging for freshmen. It is 
good you are challenging them, and this is not too hard, but it would help them 
a lot if you would sum up where the lecture and discussion have got to every 
fifteen minutes.”

•	 Week 3: “Well . . . you didn’t do what we said last week.” This was, obviously, 
the point at which I knew it was going to work well, because she proved she 
would tell me when I was screwing up.

•	 Week 3: “You’ve had six sessions with them and you still don’t know all their 
names. You should know all their names by now.” I knew eighteen of twenty- 
two names but kept confusing two in particular, between whom, by the end of 
the semester, I could not see the slightest resemblance. By the next session, I 
knew all of their names.

•	 Week 4: “It is ok to cold call–in fact I wish more teachers would cold call. But 
you need to tell them in advance that you are going to cold call–Marissa was 
really put on the spot today. And when you do cold call, you have to make it 
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clear that if they don’t have anything to say that is fine.” One of the advantag-
es of her being there only one session a week was that I could refer to her ad-
vice during the subsequent session without her being there: so I asked wheth-
er they agreed, which they all did. I apologized to Marissa and told them that I 
would feel free to cold call henceforth.

•	 The course devotes a couple of weeks to the tensions between multicultural-
ism and feminism. Two of the readings discuss specific practices within the 
Hmong community as illustrations–and judge them quite negatively. The 
subsequent year’s class, when I employed Emma again, had five Hmong stu-
dents, and she anticipated my anxiety about teaching those papers. My incli-
nation was just to drop those readings. Hers was to assign three of the Hmong 
students to present (everyone had to do a group presentation in class). I fol-
lowed her advice. The Hmong students had not been vocal participants, but 
when presenting on these readings, they were the experts in the room. The 
other students knew even less than I did about Hmong culture and practices; 
the Hmong students knew a lot. Incidentally all five Hmong students said the 
readings represented their culture accurately, and that the judgments about 
the practices in question were fair.

•	 The 2011 class was 25 percent Hmong, more than 50 percent non-White, and 
more than 50 percent low income/first generation. The students would sit 
in a crescent formation that was, after a week, more or less a rainbow, with 
all but one of the Black students on one end, then Hmong, then Latina, then 
White (and at the far end one Black man). Most class sessions involved small-
group discussions of four or five students. I would assign students randomly 
to groups so that they would not always be discussing with their friends. But 
the consequence in this class was that the loquacious White students were tak-
ing up nearly all of the discussion time within each racially mixed small group, 
and then all of it in the full class discussion (because they always volunteered 
as group reporters). Emma was able to think through the problem with me 
and convinced me that the solution was to create racially homogenous small 
groups. Indeed, this led to much more talk–and much more connection to the 
class–from the non-White students. (You might ask why I didn’t group the 
students according to how well they would work with and learn from one an-
other. That’s a good question and I have a good answer: I didn’t think of it. 
Nor was I yet skilled enough to have learned which students would work well 
together.) 

Emma provided two things that made a big difference. One was a student- 
centered perspective: she was only thinking about their learning and how they 
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were reacting, so when I was talking with one student, she could be observ-
ing the others and their responses to what was happening. Lacking the content 
expertise, she could make judgments about how well they were learning. The 
other was just a sounding board. I could pilot a new practice–cold-calling, 
new discussion prompts, even new readings–confident that someone was ob-
serving and would actually tell me how well it succeeded or how badly it failed, 
helping me think about whether to abandon it or modify it, and if so, how.

Before you try this at home, here’s some background. Emma majored in 
nursing, not philosophy: like the students in the class, she was not an expert, 
she had no interest in dazzling me with her own brilliance, and we both knew 
that if we fell out it wouldn’t affect her professional or academic prospects at 
all. She was one of the first students I spoke with when the 2007 class was not 
going well, and in the intervening period, we had discussed her experiences as 
a learner, both good and bad, in other classes. 

But Emma was only an undergraduate student and not herself a great 
teacher. Surely Roger Federer wouldn’t hire a twenty-year-old with limited 
experience to coach him? 

I am not, regrettably, the Roger Federer of college teaching. He is (I’m told) 
the greatest (male) tennis player ever, whereas I was, at best, mediocre. Of 
course, if I had the option of getting a professional instructional coach to ob-
serve me regularly, I’d jump at it. But I didn’t. Emma was not an expert teach-
er, and had no experience coaching, but–like many of our students–she was 
well-positioned to deliberate usefully with me about instruction. As a senior, 
she had taken twenty-four college classes, with different instructors of record, 
many of them with teaching assistants as well. In those same three years, I had 
observed just four teachers, in each case for just a single session, rather than 
several times a week for fifteen weeks; she had seen, and thought about, more 
teaching in the previous three years than I had in the previous twenty-five. 
Since then, several other students have coached me and, starting in fall 2015, a 
coach observed every single class I taught for a year. Their feedback has been 
invaluable; indeed, so has the built-in requirement to stop and reflect on what 
has happened.

Ideally, deans would invest in creating a cadre of skilled instruction-
al coaches. Alternatively, training a cadre of students to provide the service 
throughout the college would help improve instruction, and would be an in-
vestment in those students’ futures. If you are a dean, consider those two op-
tions. If you are an instructor, though, don’t wait for the dean to act. Find one 
or two thoughtful students with whom you have a good relationship and pay 
them (out of your own pocket, if you are in a position to do so) to do for you 
what Emma, and others, have done for me.
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I regularly get students to observe me now. Someone observed every single 
class session I taught during the 2015–2016 academic year. Sometimes 
colleagues say, “It’s very courageous of you to ask for feedback.” It isn’t. I 

want to improve. They’re undergraduates. I have tenure.
I was also influenced by pedagogy scholar Tony Wagner’s The Global Achieve-

ment Gap.6 In one chapter, he describes a workshop for K–12 teachers. Wagner 
(or one of his colleagues) led small-group discussions of video-recordings of 
classes. The aim was for previously unacquainted teachers to develop a com-
mon language for discussing instruction, and to come to some sort of interper-
sonal agreement on standards of practice. Like most teachers (and nearly all 
professors), his participants had spent very little time observing other teach-
ers and were not practiced in rigorous, detail-oriented discussion of what 
works and what doesn’t. Initially, the reactions to what they were observing 
were very diverse; there was no agreement about whether what is being done 
is good or bad teaching. But over the course of the workshop, the participants 
would develop a common understanding, and a language for expressing it.

Not content with only funding Emma, the director of the FIG program facil-
itated biweekly discussions of teaching and learning among instructors from 
the program. Typically, five to ten instructors would discuss a problem of prac-
tice such as grading, prompting discussion, or whether to disclose one’s opin-
ions about the controversial issues one is teaching. These discussions went 
well but, inspired by Wagner’s book, I wanted to get concrete and discuss actu-
al instruction. If you propose something like this, you must be the first volun-
teer. A professional videographer recorded part of a lesson. More than twen-
ty colleagues attended the discussion (I also invited two students from the 
class whom I thought could give context, though mainly I wanted them to ex-
perience a faculty discussion about teaching and learning). By this stage, I had 
gained some confidence: all of the students were engaged in the class, I was able 
to induce all of them to talk, their presentations and written work were of high 
quality, and I believed that there was a good deal of discussion in the classroom. 

I was wrong. Sure, during a twenty-minute segment, nearly every student 
spoke (even the one student who, when I asked their permission to be record-
ed, had said “That’s fine, but I won’t talk”). But, as one colleague cheerfully 
pointed out, it wasn’t a discussion. I’d ask a question, someone would answer 
it (either voluntarily or because they were cold-called), and I’d dialogue with 
that student. Most of the rest were listening. But the focus was on me, not on 
the ideas, and not on each other. It was like a series of ping pong games, in 
which each of them was playing with me, but none were playing with each oth-
er. And it was easy to see that I was the person preventing discussion from hap-
pening. My nonverbal cues encouraged them to focus on me, rather than each 
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other, and I was too eager to validate what each of them was saying by respond-
ing, rather than opening up the discussion to comments from other students.7

Again, recognizing a problem is only the first step. I didn’t know how to 
make good, full-classroom discussions happen. If I’d known how to do that, I 
would have been doing it already! 

I was being trapped by the impulse Bok identifies that leads many col-
leagues to reject class discussion altogether. Professors value rigor and 
know that the best guarantee of optimal rigor is to use all the airspace 

themselves. Our talk is rigorous, while our students’ talk is sloppy. But else-
where in this issue of Dædalus, Carl Wieman, echoing former Harvard Pres-
ident Charles W. Eliot, observes: 

The most basic principle that every teacher should know about teaching this sort 
of thinking is that the brain learns the thinking that it practices, but little else. 
To have students learn to recognize relevant features and make relevant decisions 
more like an expert in the field, they must practice doing exactly this. The longer 
and more intense the practice, the greater the learning.8 

In STEM, problem sets and labs go some way to facilitating the necessary 
practice. But in the interpretative social sciences and the humanities, students 
practice only by writing and by discussing. Reading or listening to someone 
talk about philosophy, sociology, literary criticism, or psychology is not prac-
ticing, it is just observing an expert practicing. Nor is taking (often inexpertly 
designed) multiple choice tests. Watching Roger Federer play tennis, and an-
swering multiple choice tests about what he does, would not suffice for be-
coming even a modestly competent tennis player. You have to practice. And 
then practice more. 

We can make students write outside of class and we can make them (pre-
tend to) read. But professors should know that most students will not discuss 
the material outside of the classroom because they are not in the habit of doing 
so, and even if they wanted to, they can’t because they don’t know their class-
mates. They might come to know their classmates, of course, but only if profes-
sors make that happen inside the classroom. Classroom discussion is essential 
for students to master the content and skills we care about; and for that to hap-
pen, the professor must be willing to sacrifice some rigor. My impulse to give rig-
or undue priority over engagement was preventing discussion from happening.

Fortunately, I was able to observe other teachers who did know how to 
run an actual discussion. The first time was rather fortuitous. I invited then–
graduate student Paula McAvoy, who had previously been a high school social 
studies teacher, to teach my class an issue she had written a paper about. They 



24 Dædalus, the Journal of the American Academy of Arts & Sciences

Becoming a Better College Teacher (If You’re Lucky)

were assigned the paper, and Paula trusted them to read it. After making them 
introduce themselves by naming something they loved, she spent ten minutes 
reviewing the main argument, and then set the students to a complex small-
group discussion assignment that required them to engage with and debate 
the ideas and arguments in the text. Students reported back to the full group, 
after which Paula led a discussion engaging all twenty students. From observ-
ing her, and other teachers, more often, I’ve learned a great deal about how to 
make real discussion happen.

I now give very explicit instructions to students, making clear the expec-
tation that they address their classmates, not me, even though I will usually be 
the one setting the agenda and facilitating. Until this is the norm, I frequent-
ly stand behind the student who is speaking so they’re forced to look at other 
people as they talk. Discussions usually focus on some problem or prompt that 
I have devised, which relates to a problem that arises in the reading, or is di-
rectly about the reading itself, and which is either on a handout or (if it is short) 
on a slide. The questions are usually very specific but sufficiently open-ended 
that reasonable people can disagree (and about which I anticipate disagree-
ment in the class). I use “think, pair, share” and, in smaller classes, cold-call-
ing liberally, to ensure that all students participate. (Emma was right about 
cold-calling; my students seem fine with it after they have come to trust that it 
really is okay to say they don’t want to speak just now. One student told me at 
her graduation that after the first class session of freshman year, she called her 
mother and said “I hate Brighouse and I’m going to drop the class because he 
says he’s going to cold-call.” But by graduation, she no longer went bright red 
when talking in class. Another student recently told me that cold-calling was 
“life-changing” because, having made exactly the same phone call in her own 
first week, she now contributes confidently to all her classes. Voluntarily.)

I have to curb my tendency to jump in with either interrupting reassurance 
or some interesting, pedagogically valuable comment. So I’ve engineered 
some sort of gestalt switch in my head. When a student speaks, instead of 
thinking that I am depriving her (of assurance or of some valuable thought) 
by not responding, I think to myself that I am depriving her precisely by re-
sponding: preventing interaction with her peers, the reasons they can give to 
her, and the opportunity to surprise and be surprised by them. If the conver-
sation ebbs, or if some particular strand is, in my opinion, played out, I step 
in to prompt the discussion with further questions, and often with low-pres-
sure cold-calling. My rule of thumb is that, on average, at least four students 
should speak before I contribute again.

Running a discussion this way–that is, running a discussion–is more men-
tally taxing than engaging in twenty-one separate consecutive conversations. 
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The instructor is simultaneously trying to read twenty-one minds, keep ev-
erything on track, interpret what the students are saying, remember what 
needs to be highlighted at the end, and be sensitive to the needs of each stu-
dent (some of whom need drawing out, others reining in). It’s especially dif-
ficult with first-year students who are, at my institution and others like it, 
disposed to be deferential and, just because they know less and are inexperi-
enced, have less to say than their older peers. 

Since 2016, my department has held monthly “brown bag” meetings on 
teaching and learning. In the wake of an uptick in reported racist inci-
dents on and around campus, our chancellor called for departments to 

discuss initiatives around diversity and inclusion. Our response–institut-
ing the meetings about instruction–is not as orthogonal to the call as it may 
seem. Instructional quality is the most neglected–and perhaps the most se-
rious–equity issue in higher education. Good instruction benefits everyone, 
but it benefits students who attended lower-quality high schools, whose par-
ents cannot pay for compensatory tutors, who lack the time to use tutors be-
cause they have to work, and who are less comfortable seeking help more than 
it benefits other students. Philosopher Jennifer Morton, also a contributor to 
this Dædalus volume, emphasizes the importance to her first-generation and 
low-income students at City College of embodied and engaged interaction 
with the professors and with each other in a well-managed classroom:

I often require that my students defend a position in front of the classroom. For 
many, this is the first time they have spoken in front of a crowd of students from 
differing socioeconomic and ethnic backgrounds. The experience is terrifying, but 
as one Latina student told me, even though her face still “lights up red” when she 
speaks, she is now able to raise her hand and contribute to class discussions. By 
the time that student graduates and walks into her first job interview, she will have 
learned to manage her fear of speaking her mind. For students from low-income 
families who manage to overcome the tough odds, college is the first place where 
they will be asked to defend a position and to engage in vigorous intellectual de-
bate. It is also likely to be the first place where they have to consistently engage with 
middle-class students and professors and navigate middle-class social norms.9

More generally, lower-income, first-generation, and minoritized students 
are more vulnerable to harm from low-quality instruction because they have 
fewer academic resources to fall back on.

The idea behind the faculty discussion group and the brown bag is encap-
sulated by this comment by former University of California, Berkeley, Educa-
tion Dean Judith Warren Little on K–12 school improvement:



26 Dædalus, the Journal of the American Academy of Arts & Sciences

Becoming a Better College Teacher (If You’re Lucky)

School improvement is most surely and thoroughly achieved when: Teachers en-
gage in frequent, continuous and increasingly concrete and precise talk about 
teaching practice (as distinct from teacher characteristics and failings, the social 
lives of teachers, the foibles and failures of students and their families, and the 
unfortunate demands of society on the school). By such talk, teachers build up a 
shared language adequate to the complexity of teaching, capable of distinguish-
ing one practice and its virtue from another.10

My department is small: there are about twenty faculty and some thirty 
active graduate instructors. Most of my colleagues, like most professors, see 
their department as the home of their professional life on campus; professors 
are generally skeptical that disciplinary outsiders can provide useful insights 
about how to teach our content well. And few professions are more status- 
conscious than academia: if you want systematically to change faculty be-
havior, you need to operate in the discipline, and colleagues with high status 
must be involved.11 In the typical meeting, one or two people (often one fac-
ulty member and one graduate instructor) present some ideas about a specif-
ic problem of practice (for example, how to make discussions more inclusive, 
how to incorporate discussion into large lectures, how to reach absentee stu-
dents, or what sorts of comments are useful when grading papers) and mod-
erate a whole-group discussion. Attendance is voluntary, but the meetings av-
erage about fifteen participants, including graduate instructors, junior profes-
sors, and tenured professors as well as highly respected researchers. Until the 
brown bags, my department had, like most departments in research institu-
tions, no formal forum for discussing instruction. Coordinating the meetings 
is now recognized as committee service. What we have instituted is imper-
fect, but attendance has not declined over time. 

Judith Little continues:

Teachers and administrators frequently observe each other teaching, and provide 
one another with useful (if potentially frightening) evaluations of their teaching. 
Only such observations and feedback can provide shared referents for the shared 
language of teaching, and both demand and provide the precision and concrete-
ness, which makes talk about teaching useful.

We haven’t reached that point. Yet.

I am much more serious about teaching than I used to be. I spend more 
time talking with students, and have developed strategies for engag-
ing and reaching out to the less-advantaged students who are much less 

likely to seek my support and help than the students for whom the culture of 
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academia is a second home. Am I actually a better teacher, though? I think 
so. But then I would think that, wouldn’t I? Whether because the learning 
we most care about can’t be measured, or because (as I suspect) we just hav-
en’t bothered figuring out how to measure it, we lack high-quality measures 
of learning, so I can’t go back and compare the learning that was happening in 
my classes before 2007 with the learning that happens now. 

That said, suppose that you were choosing between two plumbers from 
the remarkable firm I described in the introduction. Here’s all that you know 
about them: Both were trained as terrific bakers, and neither has been trained 
at all as a plumber. One has simply followed the incentives. The other has read 
a good deal about plumbing, regularly observes other plumbers, employs a 
plumbing coach, gets colleagues to observe her, and frequently meets with 
other smart plumbers who, despite having been hired through a similarly bi-
zarre process, are serious about consciously trying to improve their plumbing 
skills. If you wanted a really good cake, you might toss a coin. But if you want-
ed the best chance of getting your pipes fixed, I’m guessing you’d choose the 
latter.

about the author
Harry Brighouse is the Mildred Fish Harnack Professor of Philosophy and Carol  
Dickson Bascom Professor of the Humanities at the University of Wisconsin- 
Madison. He is the author of Educational Goods: Values and Evidence in Decision- 
Making (with Helen Ladd, Susanna Loeb, and Adam Swift, 2018) and Family 
Values: The Ethics of Parent-Child Relationships (with Adam Swift, 2014) and edi-
tor of The Aims of Higher Education: Problems of Morality and Justice (with Michael 
McPherson, 2015).

author’s note
Thanks for comments from Tim Brighouse, Bob Moon, Emma Prendergast, 
Diana Hess, Gina Schouten, David O’Brien, Mike McPherson, Sandy Baum, 
Lynn Glueck, Chris Bertram, Jennifer Morton, Jennifer Noyes, Paula McAvoy, 
the participants in a discussion at the American Academy of Arts and Scienc-
es, and various discussants at Crooked Timber. Thanks also to Alan Sidelle, 
Jennifer Jennings, Albertine Schellenberg, Lauren Swance, Katherine Nahn,  
Michelle Barichello, and, most of all, to Emma Marston and Greg Smith.



28 Dædalus, the Journal of the American Academy of Arts & Sciences

Becoming a Better College Teacher (If You’re Lucky)

endnotes
	 1	 See Willian G. Bowen and Michael S. McPherson, Lesson Plan: An Agenda for Change in 

American Higher Education (Princeton, N.J.: Princeton University Press, 2016); and 
Robert Zemsky, Gregory R. Wegner, and Willian F. Massy, Remaking the American 
University: Market-Smart and Mission-Centered (New Brunswick, N.J.: Rutgers Univer-
sity Press, 2005).

	 2	 Derek Bok, Our Underachieving Colleges: A Candid Look at How Much Students Learn and  
Why They Should Be Learning More (Princeton, N.J.: Princeton University Press, 
2006), 125.

	 3	 They did. Maybe they still do.
	 4	 She has subsequently become an instructional coach, but only after the experiment I 

go on to describe.
	 5	 See Atul Gawande, “Personal Best,” The New Yorker, September 26, 2011.
	 6	 Tony Wagner, The Global Achievement Gap: Why Even Our Best Schools Don’t Teach the 

New Survival Skills Our Children Need–And What We Can Do about It (New York: Basic 
Books, 2010).

	 7	 I rewatched it with current students who have recently taken the class and was grati-
fied that they were shocked at how bad it was.

	 8	 Carl Edwin Wieman, “Expertise in University Teaching & the Implications for  
Teaching Effectiveness, Evaluation & Training,” Dædalus 148 (4) (Fall 2019). 
Charles W. Eliot, in his inaugural address as president of Harvard, explained,  
“The lecturer pumps laboriously into sieves. The water may be wholesome, but it 
runs through. A mind must work to grow.” Charles W. Eliot quoted in Bok, Our 
Underachieving Colleges, 123.

	 9	 Jennifer M. Morton, “Unequal Classrooms: What Online Education Cannot Teach,” 
The Chronicle of Higher Education, July 29, 2013.

	 10	 Judith Warren Little, The Power of Organizational Setting: School Norms and Staff Develop-
ment (Washington, D.C.: U.S. Department of Education, 1981), 12–13. Warren is 
not saying that the talking and the shared language are, themselves, sufficient for 
continual improvement. They are necessary components, and signs, of continuous 
improvement. 

	 11	 See Mary Sue Coleman, Tobin L. Smith, and Emily R. Miller, “Catalysts for Achiev-
ing Sustained Improvement in the Quality of Undergraduate STEM Education,” 
Dædalus 148 (4) (Fall 2019).



29

© 2019 by Mary Sue Coleman, Tobin L. Smith & Emily R. Miller 
Published under a Creative Commons  
Attribution 4.0 International (CC BY 4.0) license 
https://doi.org/10.1162/DAED_a_01759

Catalysts for Achieving Sustained  
Improvement in the Quality of  

Undergraduate STEM Education

Mary Sue Coleman, Tobin L. Smith  
& Emily R. Miller

Promoting excellence in undergraduate STEM (science, technology, engineer-
ing, and mathematics) education at major research universities is necessary to 
ensure that we have the STEM-literate workforce and general population re-
quired to propel the nation forward into the twenty-first century and beyond. 
This essay provides a brief contextual history of the Association of American 
Universities’ (AAU) effort to improve the effectiveness of undergraduate STEM 
education at member campuses and delineates the specific goals of this initia-
tive. The essay then illuminates the essential role of the academic department 
and department chair in achieving long-lasting change and improving the 
quality of undergraduate education. It also discusses critical strategies and ap-
proaches for promoting the most effective methods for undergraduate STEM 
teaching and learning, with numerous examples from AAU member universi-
ties. The essay concludes with an acknowledgment of key challenges and oppor-
tunities that continue to face undergraduate education at research universities.

In the late 2000s, Association of American Universities (AAU) staff recog-
nized that its member institutions were vulnerable to criticisms concern-
ing the quality of undergraduate STEM (science, technology, engineering, 

and mathematics) teaching, learning, and retention, such as those raised in 
the 1998 Boyer Commission Report on educating undergraduates in the re-
search university.1 At the same time, the rise of MOOCs (massive open on-
line courses), growing calls for higher education accountability at the state 
and federal level, and mounting pressures to justify the cost and value of an 
undergraduate degree at a research university were topics of growing discus-
sion among the AAU membership. Following reports such as Rising Above the 
Gathering Storm by the National Academy of Sciences, a significant degree of 
national attention was also placed on the need to improve STEM education to 
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ensure that an adequate pipeline of domestic STEM talent was being produced 
to generate the ideas, products, and industries that would drive future U.S. 
global competitiveness.2 It was also well documented at the time that over 40 
percent of students who entered research universities intending to major in 
a STEM field did not complete their degrees or ended up earning degrees in 
non-STEM disciplines.3 

During this same time period, research on teaching and learning had 
also led to the development of instructional methods that were more engag-
ing and effective at helping students learn. The positive impact of these im-
proved teaching methods had been extensively documented in STEM fields 
and was summarized in reports issued in 2010 by both the National Academy 
of Sciences and the President’s Council of Advisors on Science and Technolo-
gy.4 A comprehensive meta-analysis of 225 studies revealed that undergradu-
ate students in classes with traditional lectures are 1.5 times more likely to fail 
than students in classes that use active learning methods.5 Evidence was also 
emerging (and now is firmly established) demonstrating that learning gains 
from using these teaching approaches in highly structured classrooms are 
particularly good for students from disadvantaged and diverse backgrounds.6 
Active learning also has been shown to confer disproportionate benefits to fe-
male students in male-dominated fields.7

Reflecting on undergraduate STEM education from 2009 to 2012, the AAU 
found that most university efforts to support student success in STEM fields 
occurred outside the classroom, and that a majority of STEM faculty members 
remained inattentive to scholarship on effective pedagogy. Student-centered, 
evidence-based teaching practices were not yet the norm in most undergrad-
uate STEM education courses, and the desired magnitude of change in STEM 
pedagogy had not materialized.8 

Most scholarship on STEM educational reform has focused on individu-
al faculty members and the students in their classrooms. This literature of-
ten centers on microlevel assessments of the classroom, which are crucial to 
assessing the effect of pedagogy on student learning and informing the broad 
audience of instructors about what works. Much less evident is research about 
the larger institutional and external environments, including the costs and po-
litical challenges in scaling up reforms.9 Concern about more macrolevel en-
vironments requires a change in assessment from looking solely for benefits 
and learning outcomes at the course or program level to a more nuanced con-
sideration of factors that facilitate, impede, or influence widespread transfor-
mation in undergraduate STEM education. 

Education scholar Ann Austin has recommended that sustainable STEM 
reform requires engaging institutional leaders such as department chairs, 
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deans, and presidents in rethinking institutional structures and culture.10 Re-
lying on her well-documented systems approach to change, Austin has also 
suggested that external stakeholders, such as disciplinary societies, govern-
ment agencies, and employers, are crucial to long-lasting change.11 Trans-
forming undergraduate STEM education requires multiple facilitators or “le-
vers” pushing for change that can counterbalance the forces that sustain in-
effective instructional practices and that address the systemic obstacles that 
work against educational innovation and reform.12 

In 2011, the AAU launched the Undergraduate STEM Education Initiative, 
which was designed to assist AAU institutions in widely implementing effec-
tive teaching practices in STEM education and supporting student learning 
and persistence in STEM. This ambitious project has sought to increase the 
importance and value of effective undergraduate STEM teaching in the na-
tion’s leading research universities and continues to promote the implemen-
tation of a systemic view of educational reform within academia.13

Since its launch, the initiative has made significant progress in advancing 
these goals. At the institutional level, although many of the interventions are 
still in progress, initial data and analyses point toward their positive impact. 
Of the eight initial AAU STEM Initiative project sites, all have reported some 
improvement in student learning outcomes. The magnitude and significance 
have varied according to the different stages of the reform process across the 
institutions and departments. Several campuses have experienced dramatic 
reductions in achievement gaps, especially for women, underrepresented mi-
norities, and first-generation students. Reports of decreased DFW (D grades, F 
grades, and withdrawals from a course) rates are common, as is increased stu-
dent persistence and success in subsequent courses as measured by grade per-
formance. AAU project sites also found improved performance on exams de-
signed and sponsored by disciplinary societies to assess knowledge of core dis-
ciplinary concepts (that is, concept inventories). Some campuses also have 
tracked the effects of instructional interventions on more general psycholog-
ical factors, such as self-efficacy, metacognition, and student attitudes toward 
science.14

However, evidence alone is not enough to change faculty behavior. As AAU 
principal investigator James Fairweather has explained, “research evidence of 
instructional effectiveness is a necessary but not sufficient condition” for fac-
ulty to change their teaching practices. Fairweather has suggested that the as-
sumption that “the instructional role can be addressed independently from 
other aspects of the faculty position, particularly research, and from the larg-
er institutional context” is misguided.15 Given the size and scale of higher ed-
ucation, changing individual faculty members or even isolated departments 
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will have minimal impact. To achieve long-lasting and broadly disseminated 
educational reforms, efforts must go well beyond this microlevel focus. 

As such, AAU member campuses are implementing specific strategies to cat-
alyze change, partner with academic departments, and support faculty mem-
bers to improve the effectiveness of undergraduate education. Moreover, two 
cross-cutting resources–data and funding–are being committed to advanc-
ing these strategies. Before describing these approaches, it is important to dis-
cuss the academic department and its role in facilitating long-term sustained 
change. The department is the location where these strategies obtain buy-in 
and commitment, as well as connect with faculty members in the university. 

I n 2017, the American Academy of Arts and Sciences’ Commission on the 
Future of Undergraduate Education published a report that examined the 
current state of American undergraduate education, projected the na-

tion’s short-term and long-term educational needs, and offered recommen-
dations for strengthening all aspects of undergraduate education.16 One of 
the primary recommendations of the Commission is for institutions to make 
a systemic commitment to the improvement of undergraduate teaching. Ac-
cording to the Commission, strengthening college teaching will require insti-
tutional collaboration with academic departments. In a supplemental report, 
the Commission recommended that institutions provide sustained support 
for department chairs to enable them to become more knowledgeable about 
the research base on effective college teaching and help them create teaching 
improvements in their home departments.17 

From its inception over six years ago, the AAU’s Undergraduate STEM Ed-
ucation Initiative has recognized that academic departments are the primary 
loci for cultural change and that academic units and colleges are central to im-
proving the quality of undergraduate education. Institutions rely on individ-
ual academic departments to coordinate and manage the academic process.18 
Departments determine course offerings, curricula, and teaching assign-
ments; appoint and promote teaching and administrative staff; and manage 
essential services for faculty members and students. Moreover, faculty mem-
bers typically identify more strongly with their departments than with their 
university as a whole because their identities are most closely tied to their ac-
ademic disciplines and because academic work is primarily carried out in sep-
arate department-based worlds.19 Thus, the department is the primary unit in 
which faculty members see themselves as having the greatest influence, and 
the space in which they can create desired change.20

The department chair plays a significant leadership role at a university. In 
addition to leading their departments, chairs also situate their departments 
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within institutional context and priorities: they lie at a pivotal junction be-
tween the administration and the faculty, maintaining the department as well 
as meeting the needs of the institution.21 The chair is a linchpin that connects 
institutional priorities and faculty work by translating messages from senior 
institutional leaders, and interpreting questions, issues, and concerns ex-
pressed by faculty members.22 Department chairs have meaningful, ongoing 
interactions with faculty members, students, and other department chairs. 
They advocate within the university for the interests of those engaged in their 
particular fields.23 Department chairs can help create cultures in their units 
where teaching excellence is valued and rewarded.24 Overall, the work of de-
partment chairs has an immediate and lasting impact: their actions affect the 
daily experience of faculty members, staff, and students. Research has shown 
that department chairs are responsible for 80 percent of administrative deci-
sions on campuses.25

Consistent with the importance of department chairs in reforming un-
dergraduate STEM education, the AAU convened teams of department chairs 
from member campuses in 2015 and 2018. During these workshops, the AAU 
discussed the evidence of improved learning gains and STEM-major retention 
in classes using engaged and structured teaching methods. The chairs then 
discussed topics such as creating inclusive and welcoming classroom environ-
ments, using data to inform and assess curricular innovations, introducing 
practices to evaluate and reward teaching effectiveness, and developing pro-
ductive partnerships between academic departments and centers for teaching 
and learning. By engaging STEM department chairs in these critical teaching 
and learning issues, the AAU has worked to increase the magnitude and speed 
of change in the quality and effectiveness of undergraduate STEM education 
at research universities.

T he AAU Undergraduate STEM Education Initiative has found that de-
partments taking collective responsibility for improving the effec-
tiveness of their foundational courses are the ones most likely to em-

phasize evidence-based active-learning strategies. Collective responsibility is 
related to developing a uniform departmental vision of educational improve-
ment among faculty members and implementing strategies necessary to sup-
port a cycle of continuous improvement. 

The AAU has observed six key drivers for the continuous improvement of 
undergraduate STEM teaching and learning. 

Embedding discipline-based education and pedagogical expertise in departments to 
assist in educational improvement. To improve introductory foundational STEM 
courses, many AAU institutions are investing in faculty members who have 
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subject matter expertise, a deep understanding of effective pedagogy, and ex-
perience in using evidence-based teaching practices. Crucial to the effective 
use of these personnel is finding ways to incorporate them in departmental 
decision-making about teaching and curricula. 

These education-based faculty appointments vary widely across institu-
tions. Some are discipline-based education researchers hired in tenure-track 
faculty lines. Others are faculty members in lecture positions aligned with a 
promotion track, which provides some level of employment security. Some 
are postdocs who provide expert pedagogical guidance to faculty members. 
Appointments vary by title, tenure-track status, teaching load, research ex-
pectations, performance expectations, and promotional level.26 The role and 
responsibility to advance institutional, college-wide, or department-based 
educational improvement efforts by faculty members in these positions is a 
function of hiring expectations and the acceptance by departments and insti-
tutions of their contributions to improving undergraduate education. 

Embedding faculty with disciplinary and educational expertise in depart-
ments can assist in department-wide educational improvement, including the 
design and teaching of foundational courses. When linked with colleagues 
across departments, these individuals can also assist in achieving broader, in-
stitution-wide, systemic STEM teaching reforms. Although many of these fac-
ulty members exclusively teach (especially introductory courses), when giv-
en the opportunity, they are quite effective as change agents, leading refine-
ments in course curriculum and assessments, helping tenure-track faculty 
teach these introductory courses more effectively, conducting educational re-
search and assessments, and linking their academic department to other uni-
versity teaching and learning units. These broader departmental reforms are 
more difficult to achieve if these newer types of faculty members are not giv-
en time to engage in nonteaching activities. Acceptance and support from de-
partmental leadership and tenure-track faculty members of individuals with 
instructional expertise are essential to make maximum use of their expertise 
to promote long-lasting reforms in teaching and learning. 

A number of AAU institutions are testing an adaptation of an expert-guided  
course-transformation process. For example, TRESTLE (Transforming Educa-
tion, Stimulating Teaching and Learning Excellence) is a multi-institution, 
National Science Foundation–funded project that studies and implements a 
model for improving STEM education at public research universities. The em-
bedded pedagogical experts lead their department colleagues through depart-
ment planning and course transformation using a backward mapping design 
process consistent with improvement science. This process is complement-
ed by a curriculum-mapping step to promote a sense of shared ownership of 
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courses and curricula and to generate a common vision. In addition, TRESTLE  
is building intellectual communities around evidence-based educational im-
provement, within and across departments and institutions. It is also collect-
ing and making visible evidence of the impact of reforms on teaching and 
learning. 

Creating inclusive and welcoming classroom environments. Unstructured learn-
ing environments can lead to unfairness, feelings of exclusion, and colli-
sions of students’ cultural backgrounds with the learning environment. In a 
structured learning environment, the instructor designs classroom interac-
tions with the intention of maximizing student learning.27 Adding structure 
to learning environments can mitigate unfairness, promote feelings of inclu-
sion, and foster student success.28 At some institutions, faculty members are 
participating in mentee-mentor coteaching teams to implement inclusive,  
evidence-based teaching methods designed to close achievement gaps in 
foundational science courses. Inclusive teaching has two main components: 
putting more structure into a course by giving clear instructions so that all 
students know what to do before, during, and after class; and facilitating class 
discussion so that everyone can participate.

Another effective strategy to create inclusive learning environments is 
to partner with undergraduate students. Undergraduate learning assistants 
(ULA) are undergraduate students who have done well in the class previously. 
They help facilitate learning activities during instructional time. Frequently, 
ULAs support instructors making extensive use of innovative, evidence-based 
pedagogies in their courses. Depending on the university, recognition for 
ULAs range from course credit to financial stipends. In addition to the support 
ULAs offer instructors, studies indicate that learning-assistant programs have 
several benefits, such as improved learning outcomes and knowledge reten-
tion for students who take courses with ULAs compared with students who 
take parallel courses without ULAs; reduced DFW rates in courses that have 
ULAs; and, after being a ULA, students have equivalent knowledge to gradu-
ate students in the field.29 Undergraduates can also be employed to facilitate 
peer-led team learning (PLTL). PLTL groups typically consist of six to eight 
undergraduate students who work together to solve problems and are facili-
tated by a peer leader. Peer leaders are undergraduate students who have pre-
viously taken and performed well in the course. PLTL is designed to help stu-
dents become conscious of the problem-solving process. It also helps students 
develop important collaboration skills, including how to approach problems 
effectively as a group, how to communicate well, and how to exchange and 
critique ideas in a collaborative environment. Peer leader training is an im-
portant component of the program. Peer leaders often are enrolled in courses 
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to learn how to be mentors for their groups; they form a collaborative group 
of their own to help one another address common PLTL challenges.30

Employing collaborative active learning techniques in the classroom is 
an important strategy for achieving student engagement and for enhancing 
learning. Numerous studies provide significant evidence that engagement is 
critical to student success. In collaborative and flexible learning spaces, fac-
ulty members are using innovative teaching and learning strategies that pro-
mote higher-order thinking skills that lead to better understanding and im-
proved ability to transfer knowledge to other applications. These rooms are 
often an important catalyst for faculty members to redesign courses and are 
cited by students as providing more inclusive learning environments.31

Implementing practices to value, evaluate, and reward teaching effectiveness. Col-
lege and university efforts to improve undergraduate teaching and learning 
require the recognition of faculty who use teaching practices shown to sup-
port student learning. Despite decades of scholarship to develop rich, multi-
source systems for evaluating teaching, these methods have not been broad-
ly implemented into or recognized within faculty reward systems.32 Many 
departments, colleges, and institutions are now developing innovative ef-
forts to support the implementation of higher-quality approaches to teach-
ing evaluation. 

Evidence shows that stated policies about teaching alone do not strong-
ly influence faculty behavior, much less encourage academic culture to more 
highly value teaching. A richer, more complete assessment of teaching quali-
ty and effectiveness for tenure, promotion, and merit is necessary for system-
ic improvement of undergraduate education.33

Several institutions have adopted strategies to create an environment in 
which the continuous improvement of teaching is valued, assessed, and re-
warded at various stages of a faculty member’s career, and is aligned across 
the department, college, and university levels. The AAU has developed a ma-
trix to map the landscape of efforts working to improve policy and practices 
related to the evaluation of faculty work.34 

Staff at some centers for teaching and learning are developing frameworks 
and rubrics to provide a more comprehensive view of faculty teaching. These 
tools are often designed to structure departmental evaluation of faculty mem-
bers’ teaching with defined expectations and dimensions of effective teach-
ing practice. At other institutions, in partnership with centers for teaching 
and learning, departments are using a variety of tools (such as the Classroom 
Observation Protocol for Undergraduate STEM and the Decibel Analysis for 
Research in Teaching) to help conduct more effective observations of facul-
ty teaching.35 In some instances, a radical revision of teaching observations 
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is underway. As an example, some faculty members observe classes taught by 
others with evidence-based instruction. Instead of evaluating that instruc-
tor’s performance, they write a self-reflection on their own teaching to in-
clude in annual reviews. Faculty senates are also leading efforts to reconsider 
the institutional process for the evaluation of teaching. 

Developing productive partnerships between academic departments and units dedi-
cated to educational effectiveness. Across the AAU, a variety of institutional struc-
tures exist to support faculty members in improving the quality and effective-
ness of teaching and learning. The AAU has recognized that when academic 
departments develop productive working partnerships with units dedicated 
to educational effectiveness, it results in change at scale. 

This reflects a core principle that the ultimate responsibility for teaching 
quality lies with the department, especially the department chair. This effect 
occurs through three main mechanisms: determining the curriculum (typi-
cally developed by a faculty committee and enforced by the chair), making 
teaching assignments, and evaluating faculty teaching. Many institutions 
have recognized the interdependence of support units and departments in 
improving teaching and learning. They are elevating and reorganizing the tra-
ditional teaching center into a full division or more closely aligning it with 
university leadership, oftentimes an associate provost responsible for teach-
ing innovation or excellence with a direct reporting line to the provost. By ex-
panding and more centrally locating these teaching responsibilities at high-
er levels within the university, the institution can make its expectations for 
teaching more explicit to academic units. More centralized leadership pro-
vides the necessary scaffolding for individual faculty members who wish to 
incorporate evidence-based teaching approaches into their course or depart-
ment-level projects that promote student learning, create inclusive class-
rooms, and retain highly qualified students. Individual faculty members are 
also provided assistance to design and conduct assessments to evaluate cur-
ricular innovations as well as determine the impact of pedagogical changes 
on student learning. In this new light, centers for teaching and learning can 
bridge instructional teams (faculty, graduate students, undergraduates, and 
postdocs) and experts in assessment, technology, pedagogy, and student sup-
port. Increasingly, these support units provide department chairs with a suite 
of necessary information to generate appropriate conversations and reflec-
tion on teaching and teaching quality. 

Finally, these more visible and institution-wide units are better posi-
tioned to compete for extramural grant funds to facilitate course transfor-
mation, teaching development efforts, and cultural change across the insti-
tution around teaching. In some instances, more visible centers for teaching 



38 Dædalus, the Journal of the American Academy of Arts & Sciences

Achieving Sustained Improvement in the Quality of Undergraduate STEM Education

and learning have helped departments to submit proposals and receive grant 
funding from the institution to encourage and facilitate high-impact learning 
practices, technology-enhanced learning, and a culture of educational excel-
lence at the department and college levels.

Using data to inform and assess curricular innovations. Research universities 
can facilitate STEM education improvement by supporting the development 
and use of institution-wide data and analytical tools on student instruction 
and learning outcomes. It is critical that data collected by the institution are 
compiled and shared with departments in ways that help them and their fac-
ulty members to enhance continually the quality of their STEM instruction. 
Central to the successful use of data analytics is to distinguish between the 
types of data useful for individual faculty members designing and assessing 
their courses and the types of data that can be used to inform departmental 
decision-making. For example, information about incoming student back-
grounds, demographics, and past performance (such as SAT scores); pre- and 
post-tests to assess student understanding of core concepts; data from vari-
ous course observation protocols; and data provided by student evaluations 
and assessments can be helpful to individual faculty members. Data regarding 
student performance in subsequent courses, DFW rates over multiple semes-
ters, and data that enable comparisons across various sections of a class can 
be useful to the department. The ease and efficiency of the use of data are also 
important factors in broad acceptance of teaching-related metrics. Last and 
most important, data must be seen as part of the policy- and decision-making 
process. Among the more important lessons learned on the use of data in edu-
cational reform are that actionable and supported strategies based on data an-
alytics must be developed within academic units.

Several AAU institutions are developing analytical tools to examine stu-
dent demographics, student preparation, student performance, student 
choice, curricular complexity, instructional resources, and student learning. 
The aim is to foster a cycle of progress in which faculty members and admin-
istrators move from awareness and understanding to a continuous cycle of ac-
tion and reflection. 

Creating new business models. Systemic improvement of undergraduate 
STEM education at research universities should not be done from one grant 
to the next. Although this is an acceptable approach for supporting research, 
it is not appropriate for the institutional instructional mission. Symbolical-
ly and practically, establishing and maintaining lasting business models and 
organizational structures that support STEM educational reform are required 
elements for eventual institutionalization. Systemic changes in undergrad-
uate STEM education require long-term administrative financial support. 
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Institutionalization of reform efforts will frequently require funds for per-
sonnel, infrastructure, and space. In the past, institutions have not fully taken 
advantage of the fundraising potential that exists around efforts to improve 
the quality of their STEM teaching. However, more and more institutions are 
finding that donors are inspired by these new teaching practices and learning 
environments and will provide funds to support these efforts. 

Likewise, new funds are needed to support embedding high-level, teaching- 
oriented faculty with deep disciplinary expertise within departments. Uni-
versities have for many years sought funds to endow research chairs within 
departments. These chairs often have been funded by industry or industrial 
leaders. Endowed chairs can provide more space and recognition for facul-
ty wanting to devote time to helping their departments improve the quality 
of their teaching. Institutions and departments would be wise to capitalize on 
this growing interest by endowing education-oriented chairs within their de-
partments and providing these faculty with the resources needed to enhance 
and improve teaching in their departments. At the same time, industry would 
be wise to seek to support such endowed chairs to help ensure a well-trained 
STEM workforce in disciplines critical to their continued success. 

While the AAU is working to help universities advance these critical 
catalysts necessary for systemic change in undergraduate STEM 
education and to leverage the influence of peer institutions, chal-

lenges remain.  
First, institutions and departments need to find ways to better value the 

contributions of individuals (such as teaching professionals and teaching fac-
ulty) working to achieve the university’s educational mission. The AAU has 
observed at research universities a significant challenge in recognizing the ac-
ademic unit as a team of faculty members all making contributions to under-
graduate education. In addition, the value of activities to improve undergrad-
uate education, particularly the more invisible elements of teaching (such as 
course or curriculum redesign and assessment), is weighted differently across 
and within institutions. And as faculty members work to demonstrate effec-
tiveness in research, teaching, and service as part of the promotion and ten-
ure process, it is often unclear where to discuss this work. The AAU has found 
differing opinions by deans and department chairs within universities on this 
topic. Some consider efforts such as collaborating with faculty colleagues on a 
curriculum design as a service role or as part of committee work. Others con-
sider this task a core element of teaching. This ambiguity can make it difficult 
to reward faculty for making key contributions to the full range of departmen-
tal educational objectives. 
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For faculty members hired to provide pedagogical, discipline-based exper-
tise with long-term contracts and the opportunity for professional advance-
ment, there is considerable debate about teaching loads, research expecta-
tions, how contributions to improving courses or mentoring faculty members 
in evidence-based pedagogy are counted in annual review, as well as policies 
about their rights to participate in department governance and service com-
mittees. The AAU has observed that departments are relying on these facul-
ty members to make significant educational improvements to foundational 
introductory courses but have not figured out how to provide these faculty 
members voice in departmental governance or how to give faculty members 
credit for their teaching and educational leadership contributions. This grow-
ing tension must be addressed.

Second, for sustainable undergraduate STEM education reform, depart-
ments will need to create environments to support the interactions necessary 
to build trust and respect among the whole team of faculty members and ad-
dress some of the critical barriers to undergraduate education improvement. 
A recent study by higher education scholar Adrianna Kezar examined the role 
of the AAU in scaling improvements in undergraduate STEM education.36 The 
study found that through in-person convenings of faculty members and cam-
pus leaders, the AAU has facilitated a community of change leaders by creat-
ing an environment in which they can share challenges, learn from peers in 
similar institutional contexts, and provide multiple dimensions of support to 
one other. Moreover, the AAU has found that the in-person component of net-
working is important. Even in our technological age, physical proximity mat-
ters for collaboration: productive collaborations are driven by face-to-face 
interactions in shared spaces.37 Networks are central to facilitating and scal-
ing change since they provide the emotional support and sense of communi-
ty necessary for participants to feel that they can safely take risks and experi-
ment together.  

Third, there is the challenge of expanding beyond STEM. Effective teach-
ing and learning and creating inclusive and welcoming classroom environ-
ments are critical not just in STEM but for all disciplines. The AAU is pleased 
that member institutions are expanding their efforts to include the full range 
of disciplines represented on their campuses. The AAU has found such efforts 
in the social and behavioral science courses that enroll a large number of stu-
dents as well as in foundational or general education curriculums. In these 
spaces and in the humanities, there is growing recognition that these cours-
es are also important for student learning and for departmental budgets; they 
account for a significant amount of credit hours and tuition every term. Such 
courses are also very difficult to teach, enrolling students from a wide variety 
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of backgrounds, interests, and goals, as well as endeavoring to prepare them 
for subsequent study across a range of fields. 

Finally, institutions must commit to a cycle of continuous improvement. 
At the national policy level, we have begun to see a more coordinated effort to 
improve undergraduate education across relevant organizations and actors.38 
We have observed a shift away from isolated directives within individual dis-
ciplines and nationally funded efforts that do not require long-lasting reforms 
within academic institutions. Today, many funders are designing solicitations 
with expectations for projects to build and sustain institutional change.39 At 
the institutional level, universities are designing institutional structures and 
committing to leadership roles necessary to support the diverse, complex 
pathways students take to earn degrees, as well as ensure effective teaching for 
the growing diversity of learners.40 Universities are also engaging in a reflec-
tive practice of assessing institutional improvement efforts in teaching and 
learning and then adjusting practice at multiple levels of the university. Ul-
timately, effective undergraduate education will require a sustained institu-
tional commitment to a continuous cycle of improvement. The AAU will con-
tinue to work to promote the use of evidence-based teaching practices and 
drive systemic change to improve the quality of undergraduate education at 
research universities. 
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Expertise in University Teaching  
& the Implications for Teaching  

Effectiveness, Evaluation & Training

Carl Edwin Wieman 

Universities face the challenge of how to teach students more complex think-
ing and problem-solving skills than were widely needed in the past, and how to 
teach these to a much larger and more diverse student body. Research advanc-
es in learning and teaching over the past few decades provide a way to meet 
these challenges. These advances have established expertise in university teach-
ing: a set of skills and knowledge that consistently achieve better learning out-
comes than the traditional and still predominant teaching methods practiced 
by most faculty. Widespread recognition and adoption of these expert practices 
will profoundly change the nature of university teaching and have a large ben-
eficial impact on higher education.

U niversity teaching is in the early stages of a historic transition, 
changing from an individual folk art to a field with established ex-
pertise, much as medicine did 150 years ago. What is bringing about 

this transition and what can we expect of it? To answer, I start with the na-
ture of expertise and how it applies to the context of academic disciplines. 
In particular, I discuss how such expertise defines disciplines and how re-
search and other scholarly work plays an essential role in establishing dis-
ciplinary expertise. Then I show how recent research has established exper-
tise in university teaching: a set of instructional practices that achieve better 
student outcomes than traditional teaching methods. These advances also 
illustrate the essential role that disciplinary expertise has in effective uni-
versity teaching and provide perhaps the best justification for the research 
university as an educational institution. However, while disciplinary exper-
tise is a necessary part of good university teaching, it is far from sufficient: 
there are many other elements of teaching expertise. I conclude by arguing 
that the widespread recognition of expertise in university teaching will im-
prove both the effectiveness and efficiency of teaching by making it a more 
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collective and coherent endeavor with better-defined standards for evalua-
tion and training. 

T here is a general process by which expertise is established in any hu-
man endeavor; this applies to both academic disciplines and universi-
ty teaching. In many areas of human activity, including music, sports, 

and medicine, the concept of “expertise” is well known. In these areas, there 
are individuals who can consistently achieve measurably better results than 
most people. Much of the research and discussion on expertise has focused 
on what it is about uniquely high-performing individuals that sets them apart. 
But what is the nature of expertise more generally? What are the require-
ments for associating expertise with an area of activity? And how does this 
concept of expertise apply to academic disciplines and university teaching? 

There is a large literature on expertise, both what it is and how it is ac-
quired. I will use the definition given by cognitive psychologist Anders Erics-
son, slightly paraphrased: expertise is a specific set of skills and knowledge that are 
not widely shared and can be seen to consistently produce measurably better results when 
applied to relevant tasks.1 Thus, for an activity to involve expertise, there must 
be readily identifiable tasks, and there must be measurable outcomes. The re-
search shows that a person’s level of expertise or, equivalently, “competence 
level” steadily increases with the amount of time spent in appropriate learn-
ing activities. For mature disciplines, reaching the highest levels (becom-
ing an “expert”) requires thousands of hours of practice.2 When I refer to an  
“expert” here, I mean a recognized successful practitioner in the discipline; 
for example, the equivalent of a typical university faculty member.

From the studies of expertise across multiple fields, including my own 
research looking at different academic disciplines, I argue that, in the con-
text of academic disciplines, expertise is primarily defined in terms of a set 
of decisions. It is applying the skills and knowledge of the discipline to make decisions 
with limited information in relevant novel contexts. The quality of those limited- 
information decisions–be they which scholarly question or problem to pur-
sue, which information is relevant and which irrelevant, choosing methods of 
analyses, how to structure an argument, choosing standards of evidence, or jus-
tification of conclusions–all rely on the standards of the discipline. An activity 
can only exist as a recognized discipline if there are consensus standards that 
are used to evaluate the quality of scholarly work (such as the quality of the de-
cisions embodied in that work) and, correspondingly, the quality of scholars in 
a field (for example, in academic hiring and promotion decisions). A require-
ment for the establishment of such standards is a foundation of “research”/
scholarly work that has demonstrated that, among the possible alternative 
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decisions that a person might make, there are particular choices and processes 
for making such decisions that consistently achieve better results. 

In some activities, particularly sports, there are clear quantitative mea-
sures of overall performance, and so the “research” proceeds rapidly, estab-
lishing which practices and training methods lead to improvements in out-
comes. In a new video game, for example, the establishment of expertise in 
game performance happens very rapidly. In academic disciplines, the out-
comes, and the connections between performance elements (like decisions) 
and outcomes, are more complex. Then the research process proceeds more 
slowly, as extensive research is needed to establish what factors do and do not 
impact outcomes, and over what range of contexts and performers. 

To establish levels of competence and guide improvement, it is also es-
sential to resolve expertise in a field into the set of subskills or practices re-
quired in the ultimate performance. For example, rather than simply having 
standards as to what constitutes well-played violin music, there are accepted 
standards as to what is good fingering technique, bowing technique, and so 
on that the “research” by music teachers has shown are important for achiev-
ing the ultimate goal of good music. Thus, there are standards that guide the 
learner in practicing and mastering that subskill, even while they are doing 
other things wrong and good music is not being produced. In academics, such 
standards for subskills would apply to the outcome of the decisions listed 
above, such as choice of question or sources of evidence. Making such deci-
sions in an expert way involves both having the relevant knowledge and hav-
ing the reasoning skills to guide when and how that knowledge is used. In to-
tal, these standards for subskills, encompassing appropriate knowledge and 
its use to make decisions, largely define expertise in a discipline. With suffi-
cient practice, some of these decisions become automatic, carried out with lit-
tle conscious thought, thereby increasing the speed of the process.

The role of research in establishing expertise is illustrated by the field of 
medicine. In the 1400s, the definition of what it meant to be a good doctor 
was quite arbitrary and varied according to individual idiosyncrasies. Anyone 
and everyone could believe, and announce to the world, that they were a good 
doctor, even though different doctors employed a wide variety of practices. A 
similar situation exists today with regard to education; almost everyone who 
has been to school, let alone taught a class, believes that they are an expert, in 
that their opinion has equal or greater weight as that of anyone else. 

Over the subsequent centuries, medical research led to the establish-
ment of knowledge, principles, and methods that produced consistently bet-
ter results. A practitioner who knew and applied these produced better out-
comes (healthier, more long-lived patients) than those who did not, making 
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it possible to set objective standards for who was a competent doctor. This in-
cluded standards about the components of expert practice such as washing 
hands between patients, knowing which diagnostic tests to use, and prescrib-
ing the most effective treatments. The transformation of medicine illustrates 
how fields change as a research base is established, leading to the recognition 
of expertise in the field. This establishment of research-based medical exper-
tise led to changes in the training and conduct of medicine, with resulting im-
provements in both outcomes and the rate of further progress. The transition 
of alchemy into the modern discipline of chemistry is another example illus-
trating how an academic discipline with expertise develops following the cre-
ation of an adequate research base. 

Teaching has traditionally not been an area for which well-defined exper-
tise exists; it is more often characterized as an “art” wherein each individual 
is encouraged to choose their preferred style. While there has been a general-
ly accepted goal–learning–what that means and how it can be measured has 
been ill-defined and variable. It is striking to read the many recent OECD (Or-
ganisation for Economic Co-operation and Development) reports on improv-
ing the quality of university teaching and see that none of them actually de-
fine teaching quality or how it could be measured. “Good” teachers are often 
described in terms of personal characteristics like “enthusiasm,” “concern 
with students,” and “interest in their subject.” Judgments of teaching qual-
ity have traditionally depended largely on individual preferences, much like 
the judgment as to whether a painting is attractive or not, or whether a person 
is likeable. At the level of the institution or academic department, efforts to 
“improve teaching” often focus on the curriculum: what topics are covered in 
what order. Research on learning, however, implies that such curricular choic-
es play at best a secondary role in determining meaningful student learning 
outcomes, particularly learning to think more like an expert in the discipline. 
The lack of agreed-upon standards for teaching quality allows everyone to 
consider themselves to be a good teacher by some standard, and most do. 

Research during the past few decades has changed this situation for uni-
versity teaching, although this change has yet to be widely recognized. These 
advances in research now make it possible to define expertise in university- 
level teaching and, correspondingly, define teaching quality in an objective 
expertise-based manner. The research comes from a combination of studies 
in cognitive psychology and the science of learning, studies in university sci-
ence and engineering courses, and, most recently, from brain research. This 
includes hundreds of laboratory and classroom studies involving controlled 
comparisons of different teaching methods, primarily, but not exclusively, 
measuring student learning.
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Much of the classroom research is the result of the relatively new field of 
“discipline-based education research” (DBER), which has developed over the 
past few decades.3 This research focuses primarily on undergraduate learn-
ing of the science, technology, engineering, and mathematics (STEM) disci-
plines at research universities, and is carried out by faculty in the respective 
disciplines (physics, biology, computer science, so on).4 This is distinct from 
the educational research that is carried out in schools of education, which is 
largely confined to the K–12 level. 

The standards of DBER have rapidly evolved, and different disciplines are 
still at different stages of progress in this evolution. Not long ago, such univer-
sity education “research” consisted of instructors trying some change in their 
teaching of a course and measuring the impact in some idiosyncratic way, pri-
marily how much the students liked it. Now, quality DBER, which is what I 
am discussing here, is similar to medical research. It requires controlled com-
parisons of different ways to teach particular material, and the impacts are 
measured using validated, often published, and widely used tests that probe 
learning. Research protocols are similar to those for other human-subjects re-
search and have the same institutional review.

DBER has led to new types of assessments of learning, new teaching meth-
ods, and comparisons of learning achieved with different methods of instruc-
tion. The research has explored the importance of many different factors for 
student learning, course completion, and, occasionally, student retention in 
a major. The teaching methods that have been found to be the most effective 
are well aligned with cognitive psychology research on learning, sometimes  
by intention and other times not.5 This alignment is particularly evident in 
the research on teaching expert thinking, which has illustrated the need for 
explicit practice of the mode of thinking to be learned along with guiding 
feedback.

The assessments of learning in DBER that have been the most sensitive and 
impactful are “concept inventories.” Such inventories are carefully developed 
to probe the extent to which students can apply relevant disciplinary concepts 
like an expert in the field to novel situations appropriate to the course content. 
Their primary use is to measure the effectiveness of the teaching in the class 
as a whole, rather than the learning of the individual students per se. Such in-
ventories now exist for material covered in a number of standard introducto-
ry science and math courses and a few upper-level science courses. These pro-
vide researchers with good instructor-independent measures of learning that 
can be widely used, and hence allow widespread, carefully controlled com-
parisons of different teaching methods. These assessments are based on the 
unique disciplinary frameworks for making decisions that experts use, rather 
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than based on remembering pieces of knowledge or a memorized procedure. 
As such, learning to do well on these assessments of “expert thinking” is more 
sensitive to instructional practices than typical exam questions and less sen-
sitive to “teaching to the test.” These kinds of assessments have become a 
uniquely valuable tool for research on the relative effectiveness of different 
types of university teaching, but for practical reasons, they only measure a 
subset of the relevant expert thinking. There are other aspects that must be 
measured in different ways, including things like deciding on choices of pos-
sible solutions or designs, recognizing the range of real-world situations in 
which the discipline can be useful to understand and predict important phe-
nomena, and the learner deciding they can master and enjoy working in the 
discipline.  

Researchers also look at more conventional outcomes, such as failure rates 
and course and exam grades, but those are more sensitive to the character-
istics of the incoming students and the idiosyncrasies of individual instruc-
tors, and thus are less reliable measures. Nevertheless, they still have reason-
able validity if there are consistent standards and the instructor is careful in 
the exam construction, because of the degree of standardization of the under-
graduate STEM curriculum, textbooks, and instructional goals across univer-
sities. Unfortunately, this is not true for many STEM exams that, often unin-
tentionally, primarily test the student’s memory of basic terminology, facts, 
and procedures. 

DBER in university STEM courses is a relatively young field and is not wide-
ly known. It has primarily been carried out in the United States and funded 
by the National Science Foundation. It tends to be published in specialized 
journals (Physical Review Physics Education Research, CBE–Life Sciences Education, 
Chemistry Education, and Journal of Engineering Education, among others), with 
an occasional article published in Science or Proceedings of the National Academy 
of Sciences. There is limited awareness of DBER within the broader university 
faculty and administration, with the level of knowledge varying significant-
ly by discipline. With a few exceptions, DBER is also little-known outside of 
North America. Some recent reports and reviews have attempted to synthe-
size and disseminate the findings of DBER and its implications for improving 
university teaching.6 

DBER has established that there are particular principles and practices that 
consistently achieve better student outcomes than the traditional didactic 
lecture and high-stakes exam. This has typically been shown through exper-
iments involving controlled comparisons. These effects are sufficiently large 
that, when one takes incoming student preparation into account by measur-
ing learning gains rather than just outputs, the choice of teaching practices 
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results in larger differences than any other identified variables associated 
with the teacher (for instance, rated quality as a lecturer) or the students. The 
results have been replicated within and across instructors, institutions, cours-
es, and disciplines.7 

Such results have been shown in all the disciplines in which extensive 
classroom studies have been carried out, including all science and engineering 
disciplines at the university level and, to a lesser extent, mathematics. There 
have been some studies in other types of higher education institutions and a 
few recent, small studies in the social sciences. 

It would be worthwhile to carry out similar controlled comparisons of 
learning in a broader range of disciplines such as history and classics. There 
are theoretical reasons to think that the same teaching methods would likely 
also work well in such fields, if properly adapted. The methods that have been 
consistently effective reflect fundamental mechanisms for learning from cog-
nitive psychology (see Figure 1), particularly for learning to think like an ex-
pert in the discipline, as mapped onto the particular course and student popu-
lation.8 The DBER that has produced the biggest gains in learning has involved 
looking at the decisions that students make in solving problems after receiv-
ing traditional instruction and how they differ from those of scientists, and 
then designing educational activities that involve the students explicitly prac-
ticing making such decisions with feedback. Sam Wineburg has identified 
some key elements of historian expertise, including how historians determine 
the credibility of historical artifacts and what conclusions they decide they  
can draw from them, and how their thinking in this regard differs from col-
lege students who have taken a history course. It seems like these aspects of 
historian thinking could be directly incorporated into the corresponding  
research-based methods developed in STEM, likely with corresponding im-
provements in learning. 

In this discussion, I have been careful to distinguish university teaching 
from teaching at the K–12 level. In The Cambridge Handbook of Expertise and 
Expert Performance, psychologist James Stigler and education scholar Kevin 
Miller present an excellent discussion of the challenges faced in establishing 
and defining K–12 teaching expertise in the United States.9 As they have dis-
cussed, there are a number of confounding variables outside the control of the 
K–12 teacher, most notably the local context, that make K–12 teaching hard-
er to characterize and harder to study. It is useful to contrast the K–12 con-
text they describe with teaching in research universities where most DBER 
has been carried out. Variables such as classroom behavior, the subject mat-
ter mastery of the teacher, the scheduling of teaching and assessment activ-
ities, and the extent of variability in the student backgrounds are all major 
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Figure 1
Principles and Practices of Effective Teaching

Note: This figure represents the full span of research on the principles and practices in-
volved in learning to make good decisions in a specific disciplinary context. At the center 
are the essential components of learning. This represents the intense practice of the spe-
cific elements of thinking to be learned, ideally the decision-making skills that experts in 
the subject use in relevant situations, combined with feedback that guides improvement 
in that thinking. The top row of boxes represents factors that enable and facilitate this 
learning process. Much of the apparent variation across the student population comes in 
through the motivation and prior knowledge boxes, both of which depend heavily on the 
learners’ prior experiences. The two boxes in the bottom row represent consistent ele-
ments in the implementation of highly effective teaching practices. 
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Figure 1: Principles and Practices of Effective Teaching

Note: This figure represents the full span of research on the principles and practices involved in 
learning to make good decisions in a specific disciplinary context. At the center are the essential 
components of learning. This represents the intense practice of the specific elements of thinking to be 
learned, ideally the decision-making skills that experts in the subject use in relevant situations, 
combined with feedback that guides improvement in that thinking. The top row of boxes represents 
factors that enable and facilitate this learning process. Much of the apparent variation across the 
student population comes in through the motivation and prior knowledge boxes, both of which 
depend heavily on the learners’ prior experiences. The two boxes in the bottom row represent 
consistent elements in the implementation of highly effective teaching practices.
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issues in K–12, but these are much smaller factors at the university level (even 
though nearly all university teachers complain about the level and uniformi-
ty of the preparation of their students). The U.S. K–12 context is also highly 
variable across schools, districts, and states, and these differences play a large 
role in the educational practices and assessment. In contrast, the context of 
university teaching is far less variable: relative to K–12, there is a high degree 
of standardization of the curriculum, the textbooks, the student populations 
and behavior, the instructional settings, the subject mastery of the instruc-
tors, and the desired learning outcomes. This makes the classroom research 
at the university level far simpler and cleaner, and it provides more definitive 
results than research in K–12 teaching. In the future, greater K–12 standard-
ization through vehicles such as the Common Core State Standards Initiative 
and Advanced Placement courses might provide more K–12 uniformity. Sti-
gler and Miller do propose three “teaching opportunities” that they believe 
would be the characteristics of expert teachers, if sufficiently clean research 
results could be obtained; these overlap with what I present below. 

W hen expertise is first being established in a field, the distinctions 
as to different levels of competence are relatively crude. One can 
become an “expert,” a top performer, merely by recognizing ba-

sic decisions that need to be made and, in those decisions, accounting for the 
basic factors that have been shown to be most relevant. As university teach-
ing is a new area of expertise, one can achieve relatively high levels of mas-
tery merely by using the basic principles and practices that have demonstrat-
ed improved learning. The description of expertise here is limited to this rel-
atively coarse level. As any discipline matures, more complexity and nuance 
are seen to result in higher quality decisions, and thus more subtle factors 
become recognized as elements of expertise. This will eventually happen in 
teaching. 

Before I can talk about what constitutes expert teaching, I need to define 
the intended learning goals that such expert teaching will reliably achieve. 
Often, the stated goals (or “objectives”) of courses are expressed in terms of 
“understanding” or “appreciating” various topics. From extensive discus-
sions with faculty members as to what they mean by such vague statements, 
I claim that the goals of the great majority of university STEM courses can be 
summarized as: teaching students to think about and use the subject like a 
practitioner in the discipline, consistent with the student’s background and 
level. In practice, this means making relevant decisions and interpretations 
using the reasoning and knowledge that define expertise in the discipline. Of 
course, the level of sophistication with which the students might learn to do 
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that and the complexity and range of the contexts in which they are capable of 
making such decisions will vary widely according to the course. For the dedi-
cated fourth-year chemistry major, that decision might be how best to synthe-
size a molecule in an industrial setting, while for a major from another disci-
pline taking their one required chemistry course, it might be deciding not to 
pour hydrochloric acid down the drain or deciding not to invest in a company 
that claims it has a process for turning seawater into gold. But “thinking like a 
chemist” is needed for all these decisions. Thus, I am taking the basic goal of 
most university courses as having students learn to think more like an expert 
in their respective discipline.10   

The most basic principle that every teacher should know about teaching 
this sort of thinking is that the brain learns the thinking it practices, but lit-
tle else. To have students learn to recognize relevant features and make rel-
evant decisions more like an expert in the field, they must practice doing ex-
actly this. The longer and more intense the practice, the greater the learn-
ing. There is a biological origin to this requirement, as such intense mental 
practice modifies and strengthens particular neuron connections, and the 
new thinking capabilities of the learner reside in this “rewired” set of neu-
rons. There is much research on how the brain changes the way it organizes 
and accesses relevant information as it learns, and on the connection between 
the functional and structural changes that occur in the brain during extended 
learning of expertise.11

The basic principle that people learn from practice with appropriate feed-
back is placed at the center of Figure 1. To my knowledge, practice and feed-
back are part of all research-based instruction that shows significantly better 
learning outcomes than the traditional lecture. These are also the two most 
basic elements of “deliberate practice,” which has independently been found 
to be essential for the acquisition of expertise.12 The first element in this con-
text means having the learners actively and intently practicing the thinking to 
be learned. One particularly important and often overlooked feature in teach-
ing is that thinking like an expert is primarily about making particular deci-
sions. So, the learning task must involve the learners actually making relevant 
decisions. Too often, instruction only involves the teacher modeling a solution 
process by telling students the decisions that the expert has made. The dif-
ferences in learning between a student being told the desired outcome of a 
decision versus having the student make the decision, even if incorrect, and 
then reflect upon the outcome of their decisions while supported by instruc-
tor guidance are profound.13 These differences are easy to appreciate if you 
think about learning to find your way through a strange city. If you go between 
two locations by simply following the directions for each turn provided by a 
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person or mapping program, you will be incapable of telling another person 
how to do it or reproduce it on your own. If you had to form a mental map of 
the city and explicitly decide on the turns, you will have learned far more. In 
this case, you practiced making decisions and strengthened neuron connec-
tions in the necessary way to learn, and it does not matter if some of those 
turns were wrong, and you had to revise your route: you still learned better the 
correct decisions. This also carries over to your learning better how to trans-
fer your knowledge to a new context, such as going between new locations 
or dealing with road closures. The same principles apply to learning problem- 
solving decisions in a discipline. 

Effective teaching is about first designing learning activities that have the 
student carrying out tasks that require them to make decisions using the spe-
cific reasoning processes, including the associated requisite knowledge, to be 
learned. The second element is good feedback, which means feedback that is 
timely, specific, nonthreatening, and actionable.14 To be able to provide such 
feedback requires that the instructor monitor the learner’s thinking in some 
way, and then use that information to provide feedback to guide the improve-
ment in that learner’s thinking (often labeled as “formative assessment”). 
Under this broad general principle of practice with feedback, there is a de-
tailed set of factors that have been shown to play an important role in sup-
porting this learning process.15 These are illustrated in Figure 1. Each of the 
boxes in the upper row represents a well-studied principle involving estab-
lished mechanisms of learning. Good instructional design incorporates these 
principles into the design of the practice tasks and the types of feedback pro-
vided. The two boxes in the bottom row represent research on how best to im-
plement these in instructional settings. If and how the instruction incorpo-
rates the best practices represented in all of these boxes is a measure of teach-
ing expertise. 

Disciplinary expertise. Embedding expertise in the subject into the instruc-
tional activities is a fundamental requirement. This expertise includes recog-
nizing what decisions need to be made in relevant contexts, along with the 
tools, reasoning, and knowledge of the discipline to make good decisions.16 In 
this regard, good instructional tasks should directly reflect the standards that 
define expertise in the discipline discussed above, as mapped onto the context 
of the specific course being taught. This involves many different decisions, 
but an example of the most general and basic is, when confronted with an au-
thentic problem/question and context, deciding what the key features and in-
formation are, and what information is irrelevant to solving the problem. Ar-
tificially constrained “textbook type” problems remove practice in this criti-
cal decision skill. 
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Motivation. Serious learning is inherently hard work that involves pro-
longed strenuous mental effort. The motivation to engage in that effort plays 
a large part in the learning outcomes. Motivation is obviously enhanced by 
making a subject interesting and relevant to the learner, which often means 
framing the material in terms of a meaningful (to the learner!) context and 
problem that can be solved.

A less obvious element in motivation is having a “growth mindset,” the 
learners’ belief that they can master the subject and a sense of how to attain 
that mastery, a belief that can be powerfully affected by both prior experienc-
es and teacher behaviors.17 Too often teachers fail to recognize the impact of 
the various messages they convey through what they say or how they grade. 
For example, an exam that measures all of what students should have learned 
and only that, compared with the more typical exam that focuses on the most 
challenging material that will provide the best differentiation between stu-
dents, send very different signals to students. The first shows them all of what 
they are learning and is motivating, while the second leaves many students, 
for example those who only get a 50 percent score after intensive study, with a 
demotivating sense of failure and frustration, even if that is the class average.

Prior knowledge and experience. To be effective, instructional activities must 
match with and build upon what the student already knows and believes 
about the subject and how to learn it. Research has shown that it is important 
for effective instruction to recognize and address even very specific aspects of 
the learners’ thinking about particular topics, such as whether a student be-
lieves that heavier objects fall more rapidly than lighter objects when teach-
ing introductory physics. 

Both prior knowledge and what does and does not motivate students are 
highly dependent on their prior experiences. Hence, these are the areas where 
most of the observed variations in the student populations are apparent. The 
expert teacher will recognize it is inadequate to ask students what they know 
or come to conclusions based on the syllabi of prior courses the students have 
taken. Instead they will measure what the students know and can do, initial-
ly and ongoing through the course. They will then optimize learning by ad-
justing their instruction to match best the characteristics of their student 
population.

Brain constraints. The next box, constraints of the brain, refers to 1) the lim-
ited capacity of the short-term working memory of the brain (five to seven 
new items, far less than introduced in a typical class session) and its well-stud-
ied impacts on learning; and 2) the processes that hinder and help long-term 
retention of information. The limited capacity of working memory means 
that anything peripheral to the desired learning that attracts the learner’s 
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attention will reduce the desired learning. This includes new jargon, attractive  
images, or even amusing stories or jokes. The biggest problem with long-term 
retention is not in remembering material in the first place; rather, it is correct-
ly retrieving it later after additional material has been learned. That new ma-
terial interferes with the retrieval process. To avoid this interference, as new 
material is learned, it needs to be intermingled with the recall and application 
of old material. This is not the usual practice in STEM courses wherein novice 
teachers cover the topics in a strict chronological order. 

The two boxes at the bottom of Figure 1 represent key elements for the im-
plementation of research-based teaching:

Tasks/questions with deliverables. To ensure that students are practicing the 
desired thinking, they need to be given tasks or questions that explicitly re-
quire that thinking. Explicit deliverables achieve engagement in the task and 
provide essential information to the teacher for giving effective feedback. For 
example, in a genetics class, students would consider the blind fish in Mexi-
can caves. They would be asked to consider what they could decide about the 
number of genes containing the blindness mutation from the distribution of 
blindness in the offspring of true-breeding lines of fish bred from lines in two 
different caves. In a large class (two hundred to three hundred students), the 
instructor would have the students answer using a personal response system 
(PRS), followed by small-group discussion (that the instructor and TAs moni-
tor) and a second vote. In a smaller class, students would have to write out their 
prediction with the reasoning, to be turned in for participation credit, possibly 
in addition to the PRS questions. In a physics class, they would be given a prob-
lem to solve for a particular physical situation, such as predicting how much 
electricity could be produced from a hydroelectric plant: the first step would 
be to write out which physics concepts are most relevant to solving the prob-
lem and why, to be turned in later and minimally graded; the instructor and 
TAs would circulate and read students’ responses during class. In a large class, 
this could be followed with a PRS question testing them on their choices. In all 
of these cases, there should be follow-up homework questions, and it should 
be explicit that there will be quite similar questions on future exams.

Social learning. Interacting with peers during the learning process is a valu-
able and commonly used facilitator of learning.18 It supports learning in mul-
tiple ways. Students get timely knowledge and feedback from their peers, they 
learn the standards of discourse and argument of the discipline, and they de-
velop metacognitive skills through their critique of others’ reasoning and 
hearing others question their own. Finally, there are unique cognitive process-
es that are triggered by social interactions that produce learning. Even antici-
pating that one will teach a peer about a topic has shown to improve learning 
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over just studying the topic. And, of course, such group activities provide op-
portunities for the students to learn collaborative skills. Important elements 
of teaching expertise are to know how to avoid the potential pitfalls of group 
work, how to set and monitor norms of behavior, and how to structure the 
group activities to achieve all of the potential benefits.

The set of factors and practices represented in Figure 1 largely determine 
learning outcomes at the university level for the disciplines and institution 
types in which they have been tested. There are many examples where very 
experienced faculty have changed their teaching practices to incorporate 
these principles and practices, usually moving from lecture to research-based 
instruction, and achieved substantial improvements in student learning out-
comes. Research is ongoing as to how best to take these factors into account in 
the design and implementation of the learning process across the full range of 
disciplines, topics, and students. However, the relevance and benefits can be 
understood in terms of established general mechanisms of learning, and thus 
it is likely that they will apply across nearly all higher education settings and 
academic disciplines.19

If a teacher is applying these practices in a discipline in which they have 
not been studied, the respective disciplinary standards of expertise and asso-
ciated decisions must provide the foundation of the educational practice tasks 
that learners carry out, as well as the feedback they receive. This emphasizes 
the need for every good university teacher to have a high level of disciplinary 
expertise. 

In summary, the experimental study of how learning takes place and how 
best to facilitate it in university teaching has provided a rich body of evidence 
establishing the basis of expertise in teaching. Research consistently shows 
better student outcomes compared with lectures when students are fully en-
gaged in challenging tasks that embody expert thinking and they receive guid-
ing feedback: the principles represented in Figure 1. This success is the basis 
for my claim that expertise in university teaching exists. An expert teacher 
will be aware of these principles and use suitable research-tested practices to 
incorporate all of them into their instruction. 

In one respect, it is somewhat surprising that the research results are so 
consistent.20 As in every discipline, there are countless ways for a novice to 
do such complex tasks poorly, even if trying to follow best practices. These  
research-based teaching practices are regularly being adopted by faculty with 
little teaching expertise, usually, though certainly not always, to good effect. 
I believe that a likely reason for this consistency is that research-based teach-
ing is, to a substantial extent, self-correcting. In nearly all forms, it provides 
opportunities for the instructor to know what the students are thinking and 
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struggling with–far better opportunities than instructors get when lecturing. 
When instructors are first adopting these methods in even modestly informed 
ways, they almost always comment on how much better they now understand 
student thinking and difficulties compared with when they were teaching by 
lecturing, and how this new understanding of student thinking is changing 
their teaching. These new insights allow them to recognize and correct weak-
nesses in their instruction, thereby improving learning. 

Although university teaching expertise can now be defined, it is not wide-
ly known and practiced. Again, the situation with university teaching is like 
medicine in the mid-1800s. Although research had established a basis for sci-
ence-based medical practice, many “doctors” were unaware of that science. 
Their practice was based primarily on tradition and individual superstitions 
with no accepted standards. That changed during the late 1800s and early 
1900s. There is reason to hope for a similar transition in university teaching.

T he establishment of expertise in teaching has implications for the 
training, evaluation, and cultural norms for how teaching is carried 
out. In every  discipline, the relevant standards of expertise play a large 

part in the practice and training in the discipline. Once there are well-defined 
and generally accepted standards of expertise, these provide standards on 
which to base both evaluation and training. This includes standards for being 
certified as competent, either formally as in medical or legal licensure, or in-
formally as in the process of review of scholarly work for publication or judg-
ing the qualifications of faculty job applicants. In the case of university teach-
ing, a teacher now can, and should be, evaluated on their level of teaching ex-
pertise: how familiar they are with the principles and practices represented in 
Figure 1 and to what extent they use these in teaching. Training needs to pro-
vide them with this expertise.

Evaluation of teaching quality at the university level has long been problem-
atic. Currently, the dominant method is student course/instructor evaluation 
surveys. There are obvious problems with such evaluations, as well as some par-
ticularly compelling recent studies showing substantial gender bias.21 As I have 
written elsewhere, the basic requirements for any good evaluation system are:

•• Validity. Results correlate with the achievement of the desired student 
outcomes and allow meaningful comparisons of quality across differ-
ent instructors and departments. 

•• Fairness. Only depends on factors under the instructor’s control.
•• Guides Improvement. Provides clear guidance as to what should be done 

to improve.22 
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Student course evaluations fail badly at meeting any of these criteria. Most 
important for this discussion, they have been clearly shown to fail at both re-
flecting the extent of expert teaching practices being used and reflecting im-
provements in learning.  

However, it is now possible to evaluate teaching based on standards of ex-
pertise. One example of this is the Teaching Practices Inventory (TPI) devel-
oped by Sarah Gilbert and me (see Appendix I).23 It is a survey that can be 
completed quickly (about ten minutes per course) and reflects nearly all the 
decisions that an instructor makes in designing and teaching a course. It pro-
vides a detailed objective characterization of most of the instructional prac-
tices used in a course and, correspondingly, the extent of use of research-based 
effective practices. It is not perfect; it does not show the effectiveness with 
which these practices are being used. It is analogous to measuring if doctors 
are washing their hands between patients, but not how well they are washing. 
We and others have seen that this level of measurement is sufficient to easi-
ly distinguish between the different levels of teaching expertise present in a 
typical sample of university science faculty. The TPI shows a high degree of 
discrimination across a typical sample of university faculty, with the highest 
scoring faculty also having very high measures of student learning outcomes. 
TPI results allow meaningful comparisons to be made across faculty, depart-
ments, and institutions. 

The use of such expertise-based evaluation of teaching would make it 
more like the evaluation of research, allowing institutions to include teach-
ing both in their evaluation and incentive systems in a far more meaningful 
and intentional way than is currently possible. It would also make it straight-
forward to set clear criteria for the level of teaching competence expected for 
new faculty hires and for promotion and tenure decisions.

Effective training of teachers, similar to good training in any area of ex-
pertise, involves practicing the relevant thinking and actions in au-
thentic contexts, along with feedback to guide improvement. As in ac-

ademic disciplines, the most important part of training in teaching is to prac-
tice the relevant decision processes, recognizing what information is most 
important to guide those decisions and using it accordingly. This will require 
training that is both more extensive and more targeted than most existing 
university teacher training programs.

The list of elements that needs to be covered in training university teach-
ers reflects all aspects of teaching a course and all the principles represented 
in Figure 1. This may seem overwhelming compared with what is now typ-
ical, but it is small compared with the training faculty received to become 
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experts in their disciplines. I have seen that faculty can reach a respectable 
level of teaching expertise in something in the range of fifty hours of training; 
less time than is required to complete most university courses.24 That is suffi-
cient to allow faculty members to switch from teaching by traditional lecture 
and exams to research-based methods and achieve good results. Of course, 
this small amount of time (fifty hours) required to be reasonably competent 
in teaching, compared with the thousands of hours required for high com-
petence in a mature discipline, is a reflection of the immaturity of the field 
and the current level of expertise. As the level of teaching expertise increases, 
the standards of competence and corresponding expectations of training and 
quality will likely also increase. 

I should emphasize that it does not require any additional time to teach us-
ing these new research-based methods instead of traditional teaching; it only 
requires time to learn how. But in my experience, nearly all faculty that suc-
cessfully adopt these methods find that it makes teaching a far more enjoy-
able and rewarding activity. Consequently, many of them voluntarily choose 
to spend more time on teaching than they had previously.25

The typical university teacher training program is too unfocused, as it is 
usually designed to serve faculty from all disciplines at the same time. As with 
the specificity needed for training of any type of expertise, effective develop-
ment of teaching expertise will require training programs that focus on the 
teaching of the particular discipline and student population that the facul-
ty member will encounter. While the principles are general, it is a very large 
step from them to knowing how to apply them to teaching a specific disci-
pline and level. 

One training option is to have an individual “coach,” an approach suc-
cessfully used in many areas of expertise. Such a coach for university teach-
ing would have expertise both in the relevant discipline and in teaching in that 
discipline, and would be well informed about the student population and the 
other important contextual constraints. The coach would individually review 
the trainee’s instructional activity designs, observe their implementation in 
class, and provide feedback to guide improvement. A vital skill is also know-
ing the way things can fail, and help the trainee anticipate and avoid such fail-
ures. The use of such disciplinary teaching coaches has been shown to be an 
effective model in the Science Education Initiative (SEI; see Appendix II). The 
SEI provided funding to departments to hire disciplinary experts, typically 
new Ph.D.s, with a strong interest in teaching, who were then trained in the 
research on teaching and learning and implementation methods, and on how 
to work with faculty to support and coach them in transforming their teach-
ing. “Master-apprentice” training involving a novice teacher team-teaching a 
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course with an experienced expert teacher faculty member captures most of 
the same elements and has also been shown to be effective.26 

T here is a fundamental change in the social culture of a discipline when 
it develops widespread recognition of expertise, a change that we can 
expect in university teaching in the coming years. The establishment 

of recognized expertise in a discipline enables increased collaboration/collec-
tive work and building upon prior work. When a field is recognized as an area 
of expertise, like physics, chemistry, or history, that means there is a com-
monly accepted set of standards and principles, along with accompanying 
common language, for discussion. This commonality makes it both possible 
and desirable to share ideas and methods and pursue collaborative projects, 
as well as have disciplinary conferences and journals. In contrast, teaching at 
the university level is now widely seen as an isolated activity, with faculty in a 
department almost never coming to view each other’s classes and seldom dis-
cussing or collaborating on teaching activities or methods. This contrast in 
culture is directly related to differences in the level of recognized expertise. 

It can be understood by considering the hypothetical situation of a phys-
icist whose office is in a building otherwise occupied exclusively by ancient 
poetry scholars. There would be little value in the physicist going and talking 
with those faculty to discuss ideas about physics, or to find new ideas for ex-
perimental designs (and vice versa, if it were a poetry scholar exiled to the 
physics building). Assuming no Internet, the physicist would sit at a desk try-
ing to invent everything in isolation. But that same physicist, if located in a 
building full of physicists, would be engaged in peer discussions about scien-
tific ideas and methods, gaining new information and insights and making far 
more progress as a result. These physicists would be pursuing their own spe-
cific goals, but within a commonly accepted framework of principles, knowl-
edge, and standards: the core of physics expertise that facilitates discussion 
and sharing for mutual benefit. This framework supports interaction and 
sharing of ideas while still allowing room for identifiable individual contribu-
tion, essential components of every academic discipline.

Teaching is currently seen as a matter of individual taste and style. Each time 
faculty members teach a new course, they usually design it largely from scratch, 
at best taking small elements from previous offerings of the course at their insti-
tution and nothing from other institutions. This perception of teaching as a sol-
itary activity is encouraged by the institutional policies for how teaching is allo-
cated and evaluated. Each individual course is typically assigned to an individu-
al faculty member who then has full responsibility for all aspects of that course, 
with very little oversight or expectations as to what will be taught and how.
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The recognition of expertise in university teaching will go hand-in-hand 
with it becoming a more collective enterprise within departments and institu-
tions, much as is the case for scholarly work in the disciplines. I observed this 
in the UBC Science Education Initiative.27 There were far more frequent and 
substantial discussions about teaching among the faculty in a department af-
ter a number of the faculty became moderately expert. This socialization of 
teaching will in turn make teaching more efficient and effective. In scholar-
ly research, by building on past work, an individual can accomplish far more 
than if they had to invent everything on their own. As practices established 
through DBER have spread, there have been early examples of this happening 
for teaching in some disciplines. While many elements of expert teaching are 
the same across disciplines, it is likely that socialization of teaching will still 
be largely confined to the existing disciplinary boundaries. That is because of 
the large role that the disciplinary expertise plays, including student knowl-
edge and beliefs about the discipline, in the design and implementation of ed-
ucational activities. 

T he lecture method that dominates university teaching has remained 
much the same for hundreds of years. The concept of education 
through an expert relaying information to a room full of novices pre-

dated the printing press, but to a large extent remains the norm today. The 
treatment of teaching as an individual art form has shaped its practice and 
evaluation. This is in striking contrast to the nature of the academic disci-
plines, which have changed and advanced enormously. These medieval meth-
ods of teaching are now confronting the challenges posed by the increased 
complexity of thinking that it is desirable for students to learn, and the great-
ly increased numbers and diversity of students that need a good university ed-
ucation. The acquisition of basic information is now of limited value, while 
complex reasoning and decision-making skills that can be broadly applied 
have high value in many aspects of modern society.

The establishment and recognition of teaching expertise has far-reaching 
implications. Much as happened in medicine as it moved from its medieval 
roots to modern, research-based methods, the expertise established by these 
research advances in teaching provide a standard for the quality of practice, 
hiring, evaluation, and training. The adoption of such standards will result in 
immediate and ongoing improvements in educational effectiveness. The es-
tablishment of such consistent standards also enables the conduct of teaching 
in a more collective way, using and building on previous work. This promis-
es to improve both the effectiveness and efficiency of instruction. While high-
er education is facing many challenges, the rise of teaching expertise offers a 
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path to a dramatic improvement in how it pursues its educational mission. 
This would be a historic change, and while such changes never come easily,  
it would provide broad societal benefits. As well as enhancing the education-
al value provided by universities, it would more clearly demonstrate their 
unique educational contribution. 

Many examples of teaching activities that incorporate these principles in various dis-
ciplines are given in Appendix III, accessible at http://www.amacad.org/daedalus/
teachingexpertise.
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Appendix I 
CWSEI Teaching Practices Inventory:
For Use in the Natural and Social Sciences

To create the inventory we devised a list of the various types of teaching prac-
tices that are commonly mentioned in the literature. We recognize that these 
practices are not applicable to every course, and any particular course would 
likely use only a subset of these practices. 

We have added places that you can make additions and comments and we 
welcome your feedback.

It should take only about 10 minutes to fill out this inventory.

Please fill out the inventory for the current or just completed Term, lecture 
sections only. 

Course number:
Section #(s) or Instructor name:
Total number of students in your class or section (approximate):

I. Course information provided to students via hard copy or course 
webpage

Check all that occurred in your course:

	 List of topics to be covered
	 List of topic-specific competencies (skills, expertise, . . .) students 

should achieve (what students should be able to do)
	 List of competencies that are not topic related (critical thinking, 

problem solving, . . .)
	 Affective goals–changing students’ attitudes and beliefs (interest, 

motivation, relevance, beliefs about their competencies, how to 
master the material)

	 Other (please specify)

If you selected other, please specify:
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II. Supporting materials provided to students 

Check all that occurred in your course:

	 Student wikis or discussion boards with little or no contribution 
from you

	 Student wikis or discussion boards with significant contribution 
from you or TA

	 Solutions to homework assignments
	 Worked examples (text, pencast, or other format)
	 Practice or previous year’s exams
	 Animations, video clips, or simulations related to course material
	 Lecture notes or course PowerPoint presentations (partial/skeletal 

or complete)
	 Other instructor selected notes or supporting materials, pencasts, 

etc.
	 Articles from related academic literature
	 Examples of exemplary papers or projects
	 Grading rubrics for papers or large projects
	 Other (please specify)

If you selected other, please specify: 

III. In-class features and activities

A. Various

Give approximate average number:

Average number of times per class: pause to ask for questions:
Average number of times per class: have small group discussions or 
problem solving:
Average number of times per class: show demonstrations, simulations, 
or video clips:
Average number of times per class: show demonstrations, simulations, 
or video where students first record predictions (write down, etc.) and 
then afterwards explicitly compare observations with predictions:
Average number of discussions per term on why material useful and/or 
interesting from students’ perspective:
Comments on above (if any):
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Check all that occurred in your course:

	 Students asked to read/view material on upcoming class session
	 Students read/view material on upcoming class session and com-

plete assignments or quizzes on it shortly before class or at begin-
ning of class

	 Reflective activity at end of class, e.g. “one-minute paper” or simi-
lar (students briefly answering questions, reflecting on lecture and/
or their learning, etc.)

	 Student presentations (verbal or poster)

Fraction of typical class period you spend lecturing/talking to whole class 
(presenting content, deriving mathematical results, presenting a problem 
solution, . . .):

	 0–20%
	 20–40%
	 40–60%
	 60–80%
	 80–100%

Considering the time spent on the major topics, approximately what frac-
tion was spent on the process by which the theory/model/concept was de-
veloped, including the experimental methods and results that support spe-
cific theories?

	 0–10%
	 11–25%
	 more than 25%

B. Individual Student Responses (ISR)

If a student response method is used to collect responses from all students 
in real time in class, what method is used? 

Check all that occurred in your course:

	 Raising hands
	 Raising colored cards
	 Electronic (e.g. “clickers”) with student identifier
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	 Electronic anonymous
	 Written student responses that are collected and reviewed in real time
	 Other (please specify)

 
If you selected other, please specify:

Number of ISR questions posed followed by student-student discus-
sion per class: 
Number of times ISR used as quiz (counts for marks and no student dis-
cussion) per class: 

IV. Assignments 

Check all that occurred in your course:

	 Homework/problem sets assigned or suggested but did not contrib-
ute to course grade

	 Homework/problem sets assigned and contributed to course grade 
at intervals of 2 weeks or less

	 Paper or project (an assignment taking longer than two weeks and in-
volving some degree of student control in choice of topic or design)

	 Encouragement and facilitation for students to work collaboratively  
on their assignments

	 Explicit group assignments
	 Other (please specify)

If you selected other, please specify: 

V. Feedback and testing; including grading policies

A. Feedback from students to instructor during the term

Check all that occurred in your course:

	 Midterm course evaluation
	 Repeated online or paper feedback or via some other collection 

means such as clickers
	 Other (please specify)

If you selected other, please specify: 
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B. Feedback to students 

(check all that occurred in your course)

	 Assignments with feedback from instructor, teaching assistant, or 
peer before grading or with opportunity to redo work to improve 
grade

	 Students see graded assignments
	 Students see assignment answer key and/or grading rubric
	 Students see graded midterm exam(s)/quizzes
	 Students see midterm exam(s)/quizzes answer key(s)
	 Students explicitly encouraged to meet individually with you
	 Other (please specify)

If you selected other, please specify: 

C. Testing and grading

Number of tests during term that reflect course expectations (e.g. mid-
term exams, but not final exams):

Approximate fraction of test scores from questions that required students 
to explain reasoning:

Approximate breakdown of course grade (% in each of the following 
categories):

Final exam:
Midterm/other exam(s):
Homework assignments:
Paper(s) or project(s):
In-class activities:
In-class quizzes:
Online quizzes:
Participation:
Lab component:
Other:

If you selected other, please specify:
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VI. Other 

Check all that occurred in your course:

	 Assessment given at beginning of course to assess background 
knowledge

	 Use of instructor-independent pre-post test (e.g. as concept inven-
tory) to measure learning

	 Use of a consistent measure of learning that is repeated in multiple 
offerings of the course to compare learning

	 Use of pre-post survey of student interest and/or perceptions about 
the subject

	 Opportunities for students’ self-evaluation of learning
	 Students provided with opportunities to have some control over 

their learning, such as choice of topics for course, paper, or project, 
choice of assessment methods, etc.

	 New teaching methods or materials were tried along with measure-
ments to determine their impact on student learning

VII. Training and guidance of Teaching Assistants 

Check all that occurred in your course:

	 No TAs for course
	 TAs must satisfy English language skills criteria
	 TAs receive 1/2 day or more of training in teaching
	 There are Instructor-TA meetings every two weeks or more fre-

quently where student learning and difficulties and the teaching of 
upcoming material are discussed

	 TAs are undergraduates
	 TAs are graduate students
	 Other (please specify)

If you selected other, please specify: 

VIII. Collaboration or sharing in teaching

	 Used or adapted materials provided by colleague(s)
	 Used “Departmental” course materials that all instructors of this 

course are expected to use
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Discussed how to teach the course with colleague(s):

	 1 Never
	 2
	 3
	 4
	 5 Very Frequently

Read literature about teaching and learning relevant to this course:

	 1 Never
	 2
	 3
	 4
	 5 Very Frequently

Sat in on colleague’s class (any class) to get/share ideas for teaching:

	 1 Never
	 2
	 3
	 4
	 5 Very Frequently

IX. General 

Open-ended comments:

Please write any other comments here. If this inventory has not captured 
an important aspect of your teaching of this course, or you feel you need to 
explain any of your above answers, please describe it here:

Approximately how long did it take you to fill out this inventory?

We thank you for taking the time to fill out this inventory. 

Source: Adapted from Carl Wieman and Sarah Gilbert, “Teaching Practices Inventory,” 
CBE–Life Sciences Education 13 (3) (2014): 552–569.
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Appendix II
Background of the CWSEI

The Carl Wieman Science Education Initiative (CWSEI) at the University of 
British Columbia and its smaller partner at the University of Colorado Boul-
der were large-scale finite-duration experiments (approximately $10 million 
and $5 million, respectively) in institutional change. They showed that it is 
possible for large research-intensive university science departments to make 
major changes in their teaching, and they revealed the processes that help and 
hinder such change. An extensive discussion of this experiment is given in 
Carl Wieman, Improving How Universities Teach Science (2017). 

At the University of British Columbia, the Initiative changed the teaching 
of about 170 science faculty members and courses, with the fraction of trans-
formed faculty and credit hours reaching 90 percent in some departments. 
These faculty are finding teaching to be more rewarding, and their students 
are far more engaged and learning more. Teaching became much more of a 
collaborative intellectual activity in these departments, with faculty shar-
ing methods and results and seeking out ideas from others. The transformed 
teaching is characterized by: detailed learning goals for the course that express 
what students should learn to do in operational terms; in-class active-learning  
activities such as peer instruction, think-pair-share, and worksheets that have 
students practicing expert thinking by answering questions in small groups 
monitored by the instructor and TAs and interspersed with regular instruc-
tor feedback and guidance; different forms of assessment aligned with course 
goals, such as graded homework, more-frequent lower-stakes exams, and 
two-stage exams that students complete individually and then as a group; re-
flective exercises such as two-minute papers at the end of a class; and brief 
preclass preparations such as targeted readings. 

Such results were not easy nor shared across all departments. The three 
most important elements were: supporting department-level change, incen-
tives, and maximizing faculty buy-in. 

Supporting department-level change. At universities, each department de-
cides what and how to teach, and so the department is the unit of educational 
change. The CWSEI used a competitive grant program by which departments 
competed for up to $1.8 million over six years to transform teaching. Potential 
grants of this scale produced discussions of undergraduate teaching needs and 
opportunities that had never happened before. The success of the funded de-
partments was strongly influenced by disciplinary culture and the quality of 
the departmental leadership and administration, which varied greatly. New 
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structures and people, such as a teaching initiatives committee with respon-
sibility and resources, were required, as the traditional departmental struc-
tures, when left unchanged, were never effective at supporting innovation. 

A key component in every successful department were science education 
specialists (SESs) with deep expertise in the respective discipline combined 
with expertise in teaching and learning in the discipline. The SESs were hired 
by the department and worked collaboratively with a sequence of faculty to 
transform courses and, in the process, the teaching of the faculty. The SESs act 
as nonthreatening coaches, providing expert guidance and support to facul-
ty members as they try new things in their courses. With SES guidance, a fac-
ulty member was likely to implement research-based teaching methods in an 
effective manner from the beginning, and hence have a positive teaching ex-
perience. The SESs also provide expert and time-saving assistance in devel-
oping new course materials and assessments. It was usually easy to find good 
SES candidates with the necessary disciplinary knowledge and interest in ed-
ucation, typically new Ph.D.s, but it was necessary to set up an extensive train-
ing program for them in the relevant research and best research-based teach-
ing methods. 

Incentives. Incentives need to be provided for both the departments and the 
individual faculty members to take the time to learn new teaching methods. 
The formal incentive system is a powerful disincentive to improving teach-
ing. At all universities, the evaluation system does not recognize that research 
has shown there are fundamental differences in the effectiveness of different 
teaching methods, and hence the system penalizes any time away from re-
search to learn better methods. The CWSEI showed that it does not cost more 
money or time to teach using these more effective methods, but it does cost 
money to bring about change. One incentive is having the dean and depart-
ment chair clearly convey that better teaching is an important institutional 
goal, but most other incentives involve money in one form or another, largely 
to minimize and compensate for the time required to learn. 

Maximizing faculty buy-in. Instead of starting with specific courses to trans-
form, it was more effective to start with any willing faculty members and ac-
commodate them according to what courses and process of change work best 
for them. Some faculty were happy to carry out a total course transformation 
all at once, but for many others, an incremental approach worked better, from 
both psychological and logistical perspectives. Even modest changes usually 
showed positive results. Almost immediately the use of active learning meth-
ods gave faculty a better understanding of their students’ thinking, and hence 
how to make their teaching more effective. There are many fears associated 
with making change. The most effective ways to address these fears were not 
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by providing data, but rather by having faculty talk to their colleagues who 
had transformed their teaching and watch the teaching of a good transformed 
course in their department. For many faculty members, it can take one or two 
years of hearing about these ideas and discussing them with their colleagues 
before they decide to change, with no obvious large differences between 
young and older faculty members. 

The CWSEI has published a large body of resources on its website. These in-
clude peer-reviewed research papers on various aspects of teaching and learn-
ing and extensive guidance for instructors. The following links also feature a 
variety of guides on details of design and implementation of research-based 
instruction and videos showing demonstrations.

•• For a collection of documents offering detailed advice for departments 
and faculty members on how to redesign courses, see “Course Trans-
formation Resources,” http://www.cwsei.ubc.ca/resources/course_
transformation.htm. 

•• For a collection of short guides for instructors (on assessment, clicker 
use, student engagement, and so on) that illustrates in concrete terms 
the pedagogical philosophy (active engagement of students) underly-
ing these initiatives, see “Instructor Guide,” http://www.cwsei.ubc 
.ca/resources/instructor_guidance.htm. The advice is highly practical. 

•• For a collection of videos that show, among other things, what active 
learning looks like, see “Science Education Initiative (SEI) Videos,” 
http://www.cwsei.ubc.ca/resources/SEI_video.html. 

•• For an annotated bibliography of papers on the research behind many 
aspects of active learning, see “Recommended Papers,” http://www 
.cwsei.ubc.ca/resources/papers.htm.
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Together and Alone?  
The Challenge of Talking about  

Racism on Campus

Beverly Daniel Tatum

Higher education institutions are among the few places where people of differ-
ent racial, cultural, and socioeconomic backgrounds can engage with each other  
in more than just a superficial way, providing students a unique opportunity  
to develop the skills needed to function effectively in a diverse, increasingly glob-
al world. Whether students develop this capacity will depend in large part on 
whether the institution they attend has provided structures for those critical 
learning experiences to take place. But what form should such learning expe-
riences take? This essay argues that positive cross-racial engagement may re-
quire both structured intergroup dialogue and intragroup dialogue opportuni-
ties to support the learning needs of both White students and students of color 
in the context of predominantly White institutions. 

In 1954, the year of the landmark Supreme Court case on school segre-
gation Brown v. Board of Education, the U.S. population was 90 percent 
White.1 Today, the majority of elementary and secondary school chil-

dren are children of color: Black, Latinx, Asian, or American Indian.2 Yet de-
spite the changing demographics of the nation, most children in the United 
States attend elementary and secondary schools that do not reflect that diver-
sity. Old patterns of segregation persist, most notably in schools and neigh-
borhoods. More than sixty years after Brown, our public schools are more seg-
regated today than they were in 1980.3 Nationwide, nearly 75 percent of Black 
students today attend so-called majority-minority schools, and 38 percent at-
tend schools with student bodies that are 10 percent or less White. Similar-
ly, approximately 80 percent of Latinx youth attend schools where students 
of color are in the majority, and more than 40 percent attend schools where 
the White population is less than 10 percent of the student body. Both Black 
and Latinx students are much more likely than White students to attend a 
school where 60 percent or more of their classmates are living in poverty.4 
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Neighborhoods once again determine public school assignment, and to the 
extent that neighborhoods are segregated, the schools remain so. 

Given this pattern of segregation, it is perhaps no surprise that, accord-
ing to a 2013 American Values Survey conducted by the Public Religion Re-
search Institute (PRRI), 75 percent of Whites have entirely White social net-
works, without any minority presence. This degree of social network racial 
isolation is significantly higher than among Black Americans (65 percent) or 
Hispanic Americans (46 percent). Robert P. Jones, the CEO of PRRI, has point-
ed out that “the chief obstacle to having an intelligent, or even intelligible, 
conversation across the racial divide is that on average White Americans . . . 
talk mostly to other White people.” The result is that most Whites are not “so-
cially positioned” to understand the experiences of people of color.5 The now 
centuries-long persistence of residential and school segregation in the United 
States goes a long way toward explaining such social network homogeneity.

And what difference does it make? In his 1968 book Where Do We Go From 
Here: Chaos or Community? Rev. Dr. Martin Luther King observes that the so-
cial change needed for a healthy multiracial society would not occur without 
meaningful cross-group contact. “A vigorous enforcement of civil rights will 
bring an end to segregated public facilities, but it cannot bring an end to fears, 
prejudice, pride and irrationality, which are the barriers to a truly integrated 
society.” King continues, “Racial understanding is not something that we find 
but something that we must create. . . . The ability of [racial groups] to work to-
gether, to understand each other will not be found ready-made; it must be cre-
ated by the fact of contact.” Empathic contact must be created. It is not enough 
to be in the same neighborhood, or even in the same room. It is necessary to 
create contact that allows for genuine empathy across lines of difference if we 
are to reduce the barriers that King describes. 

Higher education offers us the possibility of creating such empathic con-
tact. More young people than ever are making the choice to pursue higher ed-
ucation. The increasing diversity of our nation can be seen in higher ed in-
stitutions of all kinds. The incoming class of 2022 is more diverse than ever, 
reflecting the changing demographics of the nation. Even a highly selective 
institution like Harvard University reported in the fall of 2017 that the enter-
ing class was the most diverse in its history, with students of color for the first 
time making up more than 50 percent of the cohort.6 Colleges and universi-
ties are among the few places where people of different racial, cultural, and so-
cioeconomic backgrounds can engage with each other in more than just a su-
perficial way. For many students, regardless of racial background, the college 
environment is likely the most diverse learning environment they have expe-
rienced in their lives. In that context, students have a unique opportunity to 
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engage with people whose life experiences and viewpoints are different than 
their own and to develop the leadership capacity needed to function effec-
tively in a diverse, increasingly global world. Learning to engage with others 
whose viewpoints are different from one’s own is a citizenship skill funda-
mental to maintaining a healthy democracy. 

Whether college students develop this citizenship skill, however, will de-
pend in large part on whether the institution they attend has provided struc-
ture for those critical learning experiences to take place. It is natural for stu-
dents of all backgrounds to gravitate to the comfort of the familiar, seeking 
out those places where they experience a deep sense of belonging. Sometimes 
that sense of belonging comes from spending time with same-experience 
peers (such as those who may be of the same racial background, or share the 
same religious beliefs, or speak the same home-language), and there is noth-
ing wrong with that. But the development of these citizenship skills requires 
stepping out of one’s comfort zone and engaging with difference. Without en-
couragement, students often avoid doing so. 

For example, in the fall of 2016, I visited Franklin and Marshall College, 
a small liberal arts college in Lancaster, Pennsylvania, that is increasingly 
known for its commitment to expanding access for student talent from all ra-
cial, ethnic, and socioeconomic backgrounds. The president had invited me 
to join him in a conversation about the importance of dialogue as the kick-off 
event for “A Day of Dialogue” on campus. After the college had spent the pre-
vious school year “participating in a national conversation about inclusive-
ness and discrimination, about identity and community, about who we are 
and who we hope to become,” the faculty suggested that classes be canceled 
for a day to allow time for the community to “center ourselves . . . and listen to 
one another, where we set a goal to be able to go forward as a community in 
diversity–not have one day of dialogue but catalyze deeper inquiry together as 
a part of who we are, our very core.”7

The schedule for the day was full, and students were engaged in facilitat-
ed conversations on various topics. Every session room I saw was full, and stu-
dents were listening to each other intently. At lunchtime, students were ran-
domly assigned to eat lunch together in student spaces that they might not 
otherwise enter. I joined a group of students having lunch in one of the fra-
ternity houses. Many of the students had never been in it before, and the 
young White man who served as one of the hosts acknowledged that he, 
too, had avoided spaces on campus that felt unfamiliar to him. For exam-
ple, he had never entered the Black Cultural Center, though he had been in-
vited to programs there, or attended a Hillel event, though he had several 
Jewish friends, or made the time to attend the weekly International Student 



82 Dædalus, the Journal of the American Academy of Arts & Sciences

The Challenge of Talking about Racism on Campus

Coffee Hour. Student enthusiasm for the opportunity to enter unfamiliar ter-
ritory and make new connections that day seemed genuine. The unanswered 
question was whether they could build on the day’s momentum for sustained 
engagement.

H ow might such meaningful engagement be created? I would argue 
that positive cross-group engagement can be achieved through the 
power of structured dialogue. Institutions that are intentional in 

stimulating such intellectual growth by providing formative experiences of 
dialogue across lines of difference (ideological as well as sociological) can 
help students develop the skills they need to be effective citizens in an increas-
ingly complex world and, perhaps, help each other find common ground.

The University of Michigan has pioneered this strategy for sustained en-
gagement through a residential learning community known as the Michigan 
Community Scholars Program (MCSP). Established in 1999, the MCSP has an 
inspiring mission statement:

The Michigan Community Scholars Program is a residential learning community 
emphasizing deep learning, engaged community, meaningful civic engagement/
community service learning, and intercultural understanding and dialogue. Stu-
dents, faculty, community partners, and staff think critically about issues of com-
munity, seek to model a just, diverse, and democratic community, and wish to 
make a difference throughout their lives as participants and leaders involved in 
local, national, and global communities.8

The learning community is made up of 120 first-year students and their 
resident advisers, as well as ten to fifteen faculty members linked to the pro-
gram. An intentionally diverse community, the MCSP interrupts the experi-
ence of segregated residential communities from which the students typical-
ly come. The MCSP uniquely brings together service-learning, diversity, and 
dialogue in a powerful way. Unlike the typical residence hall experience in 
which students from different backgrounds might pass each other in the hall-
way without really engaging one another, at the core of the MCSP experience 
is the opportunity, indeed the requirement, for intergroup dialogue. As part 
of the residential experience, the students take a seminar together and partic-
ipate in various structured dialogues in the residence hall. 

While visiting the University of Michigan in the fall of 2016, just a month 
before the U.S. presidential election, I facilitated a focus group of MCSP stu-
dents and heard all speak eloquently about how much they had gained from 
the program. They also shared how different their experiences were from 
their classmates’ who were not participating in such a program. In the midst 
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of a campaign season characterized by rancorous debate and divisive rheto-
ric, these students were deeply engaged with each other, across lines of differ-
ence, and were learning how to talk with one another about hard topics rather 
than talking past one another or avoiding interaction altogether. 

The value of these cross-group connections was made more salient by rac-
ist acts that took place on campus during that semester. White supremacist 
posters with explicitly anti-Black content were posted around the Michigan 
campus, creating a hostile environment for Black students who felt under at-
tack. One young African-American woman, still in her first year, explained, 
“It’s hard to focus [on your schoolwork] when there’s so much hateful stuff. 
 . . . It’s hard to know who to trust. . . . It takes energy to reach out to Whites 
without knowing if they are ‘safe.’ MCSP helps with that.” A White woman 
in her cohort was quick to second that sentiment, even though as a White stu-
dent she was not the target of hateful rhetoric. She added, “MCSP is the only 
place where I’ve constantly felt supported, listened to, and understood.” 

In a qualitative study of the impact of the MCSP on students’ growth rel-
ative to social justice outcomes, Rebecca Christensen, Michigan’s director of 
engaged learning, found that nineteen out of twenty-two participants exhib-
ited greater cognitive, affective, and behavioral empathy toward others, and 
were actively engaged in educating others and “speaking out” against injus-
tice. They had heightened motivation to “create small-scale change in their 
everyday lives” and to “incorporate social justice into their future careers.” 
Of the various curricular, cocurricular, and informal MCSP-affiliated activi-
ties that facilitated their growth, students identified the dialogues both in and 
outside of the classroom as the most influential.9 

Though only a small number of students (relative to the thousands who 
attend the University of Michigan) have the opportunity to participate in the 
residential MCSP, it serves as an excellent model that could be expanded at 
Michigan and certainly replicated on other campuses. Alternatively, Michi-
gan students also have the option to register for one of the dialogue courses of-
fered by the Program on Intergroup Relations (IGR). The first program of its 
kind in the nation, founded in 1988, the IGR precedes the MCSP by a decade. 
Described as a social justice education program, the IGR blends theory and ex-
periential learning to facilitate students’ learning about social group identity, 
social inequality, and intergroup relations. It is intentional in its effort to pre-
pare students to live and work in a diverse world and educate them in making 
choices that advance equity, justice, and peace.10 

What exactly are the dialogues? Defined by Ximena Zúñiga, one of the 
original architects of the Michigan IGR program, and her colleagues, an in-
tergroup dialogue is a facilitated, face-to-face encounter that seeks to foster 
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meaningful engagement between members of two or more social identity 
groups that have a history of conflict (for example, Whites and people of color 
or Arabs and Jews).11 The identity groups (defined by race, ethnicity, religion, 
socioeconomic class, gender, sexual orientation, ability status, or national or-
igin) are balanced in size, with five to seven participants from each group, and 
carefully designed to address issues of social group identity, conflict, com-
munity, and social justice. Emphasizing both process and content, the credit- 
bearing courses use a four-stage model that provides a developmental se-
quence for the dialogue: 1) creating a shared meaning of dialogue; 2) identi-
ty, social relations, and conflict; 3) issues of social justice; and 4) alliances and 
empowerment. At the heart of the methodology is cultivating the capacity to 
listen, a skill that is central to the practice of dialogue. 

Does dialogue lead to social action? The research evidence suggests the 
answer is yes! Both White students and students of color who participate 
in dialogue demonstrate attitudinal and behavioral changes, including: in-
creased self-awareness about issues of power and privilege, greater aware-
ness of the institutionalization of race and racism in the United States, better 
cross-racial interactions, less fear of race-related conflict, and greater partic-
ipation in social change actions during and after college.12 A multiuniversity 
study of intergroup dialogue programs found that participants increase their 
capacity for intergroup empathy and their motivation to connect with people 
different from themselves. This is especially significant since longitudinal re-
search shows that these changes endure beyond the time of participation in 
the dialogues.13

Increasingly recognized as a high-impact educational practice, dialogue 
programs are spreading to other campuses. Zúñiga now teaches at the Uni-
versity of Massachusetts in the social justice education program, where she is 
training graduate students who want to become expert in dialogue facilitation 
and related research. As at Michigan, UMass offers intergroup dialogue cours-
es. I had the opportunity to sit in on two group dialogue sessions in Novem-
ber 2016, just ten days after the presidential election. It was powerful to hear 
students talking about how they had been able to use their dialogic skills out-
side of class to have difficult conversations with peers about the election at a 
time when so many of their elders were struggling to have such conversations 
themselves. 

The ripple effects of the Michigan and UMass models can be seen at Skid-
more College, where sociologist Kristie Ford is now the director of the Skid-
more intergroup relations program, which has adapted the Michigan mod-
el to suit Skidmore’s small campus. In 2012, Skidmore became the first col-
lege or university in the United States to offer a minor in intergroup relations. 
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(Even though it is the leader in intergroup dialogue, the University of Michi-
gan did not establish its intergroup relations minor until 2015.) Unlike UMass 
or the University of Michigan, Skidmore is a liberal arts college and does not 
have a ready supply of graduate students to serve as dialogue facilitators. In-
stead, Skidmore focuses on developing peer facilitators to lead the dialogue 
groups. Facilitators are selected based on their academic performance, devel-
opmental maturity, leadership potential, and demonstrated facilitation abil-
ity. They take at least three courses over a three-semester period as prepara-
tion, and they are provided ongoing support and supervision from a facul-
ty member during their peer-facilitation experience. In her book Facilitating 
Change through Intergroup Dialogue: Social Justice Advocacy in Practice, Ford doc-
uments the postgraduate effects on those undergraduates who learned to be 
facilitators. Their commitment to social justice is evidenced in their career 
choices and their continued growth as White allies and as empowered peo-
ple of color.14 

The IGR model has recently been adapted for use in high schools. In one 
study, trained college students, serving as near-peer facilitators, led eight week-
ly dialogues with students in a racially diverse high school, designed to engage 
the younger students in exploring identity, building cross-group relationships, 
and learning how to intervene in intergroup conflict. As with the college exam-
ples, the dialogues with younger adolescents were impactful. Students “deep-
ened their ability to think critically about racial issues and listen actively to 
others’ opinions,” proving the dialogues to be “an effective intervention mod-
el for promoting civil discourse on race in this hyperpartisan age.”15

W hile it is clear that intergroup dialogue can be an effective tool for 
building bridges and perhaps reducing what Dr. King referred to 
as the “fears, prejudice, pride and irrationality, which are the bar-

riers to a truly integrated society,” there are those who are understandably 
hesitant to participate. Among them are students of color who fear that the 
dialogue process will place the heavy burden of educating their White peers 
on their shoulders. In his essay on the challenges of being a Black professor 
whose scholarship is on race, George Yancy writes not only of his experience 
with racism in the academy, but also about the frustration students of color 
express about the futility of talking to White people about racism.

Some of my students of color have asked me, “Why talk about race with white 
people when at the end of the day everything remains the same–that is, their rac-
ism continues?” “Why teach courses on race and whiteness?” “Do you really 
think that such courses will make a difference?”16
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I hear similar questions from students of color on the predominantly White 
campuses I regularly visit. They wonder if it is worth the emotional energy re-
quired to try to explain what it is like to be the target of someone’s malice or 
the object of someone’s indifference. Is it their obligation, they ask, to educate 
fellow students about history that should have already been learned, or expe-
riences with racism that are painful to recall and exhausting to explain? Some 
people of color have concluded it is not worth the emotional cost.

Though journalist Reni Eddo-Lodge lives in Great Britain, her 2014 blog 
post on why she does not want to engage with most White people in conversa-
tions about race has resonated with many people of color in the United States. 
She expanded on her post in a longer article for The Guardian:

On 22 February 2014, I published a post on my blog. I titled it “Why I’m No Longer 
Talking to White People about Race.” It read: “I’m no longer engaging with white 
people on the topic of race. Not all white people, just the vast majority who refuse 
to accept the existence of structural racism and its symptoms. I can no longer en-
gage with the gulf of an emotional disconnect that white people display when a 
person of colour articulates their experience. You can see their eyes shut down 
and harden. It’s like treacle is poured into their ears, blocking up their ear canals. 
It’s like they can no longer hear us.”17

The frustration of feeling unheard again and again can be a significant 
source of stress for an already vulnerable population. According to a nation-
al survey conducted in 2018, students of color report higher rates of emotion-
al distress in their freshman year than White students and are more likely 
to keep their difficulties to themselves. They are half as likely as their White 
peers to seek out counseling, yet they need support.18 That support is often 
found through affinity groups and in designated cultural spaces on campus.

Some faculty and administrators question the value of such spaces, some-
times referred to as “safe spaces.” Such places might be more accurately de-
scribed as “refueling spaces,” where students feeling depleted from the on-
going effort to navigate unfamiliar or hostile social environments can relax 
and recharge their energy with other students who share and therefore under-
stand their experiences. Alumni of color often acknowledge the importance 
of this kind of emotional support for their success in an otherwise alienat-
ing environment. In a recent conversation with a Native woman who grad-
uated from a highly selective university, she acknowledged that she “never 
would have made it through without the Native American Cultural Center,” 
where she spent much of her free time. In an essay about her undergraduate 
experience at the University of Missouri from 1997 to 2001, historian Marcia 
Chatelain describes the racial harassment she and other student activists were 
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subjected to in the form of threatening letters, strange phone calls, and fright-
ening emails, delivering messages about “who needed to shut up and die.”

Conjuring up those memories makes my stomach churn. . . . Pranks or promises? 
You never knew. . . . You sink into a hypervigilance that some read as paranoia. But 
the humiliation and fear become a part of you. Every cell of your 19-year old body 
holds the anxiety of the moments when you are put in your place because you 
dared to come into someone else’s home and thought you could make it yours too. 
. . . When critics mock students for wanting safe spaces, they often argue that po-
litical correctness is undermining education and that students today are “too sen-
sitive.” Rarely do I ever hear any curiosity about what students are seeking shelter 
from; when my friends and I peered around the corners of our sprawling campus, 
dissenting opinions were the least of our worries.19

Twenty years later, with hate crimes on the rise since the 2016 presiden-
tial election of Donald Trump, the fear she describes is part of another gener-
ation’s college experience.20 The Southern Poverty Law Center, which tracks 
hate-motivated incidents, reports that schools, both K–12 and higher ed insti-
tutions, have been the most common venues for hate incidents.21 Add to that 
the “you don’t belong here” message conveyed by frequent social media doc-
umentation of White people calling the police to report “suspicious” Black 
people doing ordinary, quite lawful things like sitting in Starbucks waiting for 
someone or taking a nap in the common room of one’s own residence hall; or 
the “stop speaking Spanish” demands directed at Latinx shoppers in a store; 
or the casual “Where are you REALLY from?” questions asked of Asian-Ameri-
can citizens, too often viewed as “foreigners” in the country of their birth. It is 
easy to understand why students of color will tell you they are “tired” and why 
they might want to refuel in the welcoming company of each other.

In her 2018 book Race on Campus: Debunking Myths with Data, higher ed 
scholar Julie Park summarizes research demonstrating that the involvement 
of students of color, particularly Black and Latinx students, with ethnic stu-
dent organizations is linked with a deeper sense of campus belonging and 
greater cross-racial campus engagement. 

Ethnic student organizations play a vital role in not just helping retain students of 
color: they also contribute to the broader campus racial climate by promoting in-
terracial interaction, giving students of color space to recharge their batteries and 
navigate a diverse and at times racially charged environment.22

Though it may seem counterintuitive that affinity group opportunities 
would promote higher rates of overall interracial contact, if we understand 
that people are more willing to take risks when they are operating from an 
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internal sense of strength, it makes sense that the experience of affirmation 
and belonging found in affinity groups could serve as a launching pad for 
greater cross-campus engagement and eventual participation in the challeng-
ing work of intergroup dialogue. 

As noted earlier, White adults represent the demographic group with the 
lowest rates of casual interracial contact and interracial friendship. The same 
is true of young White students.23 Consequently, Whites have their own anx-
ieties about engaging in intergroup dialogue. During my years of teaching a 
course on the psychology of racism at predominantly White institutions, my 
White students often expressed fear that because of their limited knowledge 
and experience interacting with people of color, they might ask a naive ques-
tion or make an offensive remark. This student’s comment was typical: “The 
fear of speaking is overwhelming. I do not feel, for me, that it is fear of re-
jection from people of my race, but anger and disdain from people of color.” 
Another acknowledged, “Fear requires us to be honest with not only others, 
but with ourselves. Often this much honesty is difficult for many of us, for it 
would permit our insecurities and ignorance to surface. . . . Rather than public-
ly admit our weaknesses, we remain silent.”24

The retreat into silence is just one of several strategies commonly used by 
White students when they experience discomfort in conversations about race. 
Multicultural education scholar Robin DiAngelo has coined the term “white 
fragility” to describe the emotional response to such discomfort: “A state in 
which even a minimum amount of racial stress becomes intolerable, trigger-
ing a range of defensive moves. These moves include the outward display of 
emotions such as anger, fear, and guilt, and behaviors such as argumentation, 
silence, and leaving the stress-inducing situation.”25 

Framing White fragility as a lack of stamina in the face of racial discomfort, 
DiAngelo explains that it results in part from racial isolation and the deeply 
ingrained expectation of racial comfort that comes from the daily experience 
of “racial belonging” that White people typically share in a White-dominated  
society. She writes, “In virtually every situation or context deemed normal, 
neutral or prestigious in society, [White people] belong racially. This belong-
ing is a deep and ever-present feeling. . . . It is rare to experience a sense of not 
belonging racially, and these are usually very temporary, easily avoidable sit-
uations.” DiAngelo further enumerates a common set of racial patterns that 
are “the foundation of white fragility,” including: a demonstrated prefer-
ence for racial segregation, a lack of understanding about the systemic na-
ture of racism (focusing instead on acts of mean-spirited individuals), seeing 
themselves as individuals who are “exempt from the forces of racial socializa-
tion,” a reluctance to acknowledge the significance of history, an inclination 
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to make assumptions about the universality of their experience, an unwill-
ingness to listen closely to the racial experiences of others, a tendency to dis-
miss what is not understood, a desire to jump over the hard, personal work of 
self-examination and get to “solutions,” a need to maintain solidarity with 
other Whites (such as by not confronting them when they say or do some-
thing racially offensive), feeling paralyzed by guilt, taking a defensive stance 
toward any suggestions that they are connected to racism, and maintaining a 
focus on intentions rather than impact.26 White fragility serves to maintain a 
sense of equilibrium in the face of racial discomfort. 

White equilibrium is a cocoon of racial comfort, centrality, superiority, entitlement, 
racial apathy, and obliviousness, all rooted in an identity of being good people free 
of racism. Challenging this cocoon throws off our racial balance. Because being ra-
cially off balance is so rare, we have not had to build the capacity to sustain the dis-
comfort. Thus, whites find these challenges unbearable and want them to stop.27

 Such framing helps us understand why exposure to stamina-building ac-
tivities like dialogue can be an appropriate intervention. That said, some pre-
work may be needed before White students can be effective dialogue partners. 
An Asian-American woman in one of my classes explained, 

The process of talking about [racism] is not easy. We people of color can’t always 
make it easier for White people to talk about race relations because sometimes 
they need to break away from that familiar and safe ground of being neutral or si-
lent. . . . I understand that [some are] trying but sometimes they need to take big-
ger steps and more risks. As an Asian in America, I am always taking risks when I 
share my experiences of racism, however the dominant culture expects it of me.  
. . . Even though I am embarrassed and sometimes get too emotional about these 
issues, I talk about them because I want to be honest about how I feel.28

She is ready to break the silence, but too often her White peers are not. 
They need more practice.

So what are campus leaders to do? I return to the example of the Univer-
sity of Michigan. Not only do they have intergroup dialogues but they 
have intragroup dialogues: opportunities for students with shared iden-

tities to have facilitated conversations among themselves; students of color 
in dialogue with each other, as well as White students exploring with other 
White students why talking about racism is so hard for them and how to be-
come better allies to those who do not experience the same kind of racial be-
longing on campus that they do. In this context, intergroup dialogue is im-
portant, but intragroup dialogue has value, too. 
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It is certain that without understanding the context of intragroup dia-
logue, some people see such homogeneous offerings as the institutional sanc-
tioning of segregated gatherings (perhaps even a throwback to our Jim Crow 
history), and consequently respond very negatively to the idea. For example, 
when the University of Maryland Counseling Center posted signs advertis-
ing a group called “White Awake: A group for White students to talk about 
race,” described as a “safe space for White students to explore their experi-
ences, questions, reactions, and feelings,” the social media response was rap-
id and largely negative. One student of color posted, “Why do they need to at-
tend therapy sessions on how to be a decent human being in society? Why do 
they need to have these sessions to learn how to coexist?”29 A White National 
Review commentator wrote, 

It should seem clear to anyone with a brain that the best way to learn about issues 
related to other races is to interact with people of other races. Creating a forum to 
discuss such issues that intentionally excludes non-white people is doing everyone 
a disservice. The best way to learn about any kind of experience is to learn from 
someone who has actually gone through it, and this group will have no opportu-
nities for that.30 

Implied in this last comment are the assumptions that White students 
live outside of the structures of racism, and that students of color should be 
their teachers, exactly the kind of assumptions many students of color find so 
problematic. 

In response to the critiques, the university changed the name of the group 
to “Anti-Racism and Ally Building Group,” clarifying its intended purpose. A 
statement issued by the counseling center staff explained: “The aim of this 
group is to help White students become more culturally competent, so they 
can better participate in creating a more inclusive environment at the Univer-
sity of Maryland.”31 Seen through the conceptual lens of White fragility, the 
counseling center initiative could be understood as an effort to build White 
students’ stamina for racial dialogue and relieve students of color of some of 
the burden of educating their White peers. 

If we are clear that the purpose of affinity groups for students of color and 
ally-building groups for White students is in fact to increase or strengthen the 
capacity of students to engage meaningfully with each other, the wisdom of 
providing intragroup dialogues as a campus resource is apparent. The long 
history of segregated communities in our society has left us with a popula-
tion of students who arrive at our campus with little previous experience of 
the kind of empathic contact that Martin Luther King described as necessary 
for meaningful social change. They should leave better prepared than they 
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arrived. Building that capacity requires a multifaceted approach. In the case 
of intergroup or intragroup dialogue, it is not an either-or choice, but rather a 
both-and strategy. 

Some people believe that talking about race only makes race relations in 
our society worse. Silencing the conversation, however, is just another way to 
maintain the status quo. You cannot solve a problem without talking about it. 
Learning how to have this dialogue is a necessary part of moving forward as 
a healthy society. It is of particular importance that White people who want 
to see social change learn how to have the conversation, not just with peo-
ple of color, but with their White peers as well. As social justice educator Lee 
Anne Bell has written, “Refusing to talk about powerful social realities does 
not make them go away but rather allows racial illiteracy, confusion and mis-
information to persist unchallenged.”32

Rather than avoiding hard conversations, through dialogue together and 
sometimes in same-race groups alone, students can help each other see the 
past more clearly and understand and communicate with others more fully 
in the present. With some help, they can find ways to work together in coali-
tion for the betterment of our communities tomorrow and for the health of 
our democracy.
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“Now Is the Time”:  
Civic Learning for a Strong Democracy

Sylvia Hurtado

Cultivating citizens for American democracy has historically been a key purpose 
of higher education, yet today’s college students are in contact with more di-
vergent worldviews, increasing demographic diversity sometimes accompanied 
by fear of “the other,” and resulting conflict in policies amid rising inequality.  
Now is the time to recenter civic learning within and across all institutions and 
disciplines, as well as undertake more critical approaches to this work in terms 
of pedagogy that prepares students for a diverse and unequal society. Colleges’ 
collective efforts have already resulted in critical community engagement, cur-
ricula reform, and better ways of articulating and assessing civic learning prac-
tices. Extending civic learning to reflect how we teach will result in more en-
gaged citizens capable of understanding differences, conflict as an oppor-
tunity to learn, and community-building processes characteristic of a strong 
democracy. 

During a time of great civil unrest over racial injustice, Dr. Martin Lu-
ther King Jr. stated, “Now is the time to make real the promises of our 
democracy.” Today’s changing demographics, globalization, media, 

and technology place young adults in regular contact with diverse cultures, 
social movements, and conflicting worldviews that raise important questions 
about our democracy and challenge their own perspectives. Now is the time 
to foster civic learning to prepare all students for engaging in a democracy em-
bedded in an “increasingly contentious and fractured world, where diversity 
is crucial.”1 The contemporary era is divided over key policy issues and rising 
inequality, and yet it represents a critical opportunity for the education and 
engagement of young adults. The 2018 midterm elections reflected a surge 
in voting among the high school senior and college-age population, with 31 
percent exercising their right to vote and significant increases in youth po-
litical activism since the 2016 presidential election.2 Increased voter turnout 
was attributed, in part, to one of the most contentious presidential candidates 
in U.S. history, who had no record of public service. Rather than abandoning 
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ideals out of cynicism and growing dismay about democratic processes, youth 
surveys suggest a diverse, college-age population with a collective approach 
toward positive change. However, voting and activism are not the only be-
haviors to monitor. Engaged citizenship requires development of college stu-
dents’ capacities and habits of mind that include knowledge, skills, and values 
to counter misinformation, negotiate conflict, and identify threats to a plural-
istic democracy. Further, although 87 percent performed some type of volun-
teer work during high school, only 19 percent of freshmen entering four-year 
colleges score high on civic engagement behaviors.3 That is, civic learning in-
volves more than engaging in charitable service, and many students have yet 
to discover what democratic practices feel like in the classroom. How and 
what we teach the next generation is critical to building a hopeful vision of an 
American society that is more equitable, sustainable, and economically sta-
ble, and is governed by a strong democracy.

The purpose of this essay is to illuminate how inclusive college teaching 
based on civic learning goals can model community and democratic princi-
ples to enhance students’ civic skills and dispositions for a diverse and chang-
ing world. To begin, I provide a brief overview of the civic learning landscape 
in higher education. I call attention to integrative approaches to civic learn-
ing goals to bring coherence to campus efforts, even as the diversity and civ-
ic engagement movements have evolved separately and oftentimes exist in 
separate units on campus.4 Key democratic concepts and pedagogy typical-
ly associated with service learning and intergroup dialogue can be integrated 
into many courses and classrooms. The aim is to encourage faculty to take re-
sponsibility to engage diverse classrooms and develop a new generation of cit-
izens willing to enact innovative solutions to the problems of the twenty-first 
century. 

While primary and secondary education are intended to provide all stu-
dents with education in civics–defined as the rights and duties of citizens 
and an understanding of how government works–higher education has his-
torically played a special role in educating citizens for leadership in society. 
Cultivating citizenship has been embedded in the purposes of higher educa-
tion from the days of the earliest colleges to the contemporary movements of 
civic engagement. It is a key component of a quality education. For example, 
accreditation agencies include civic engagement and civic discourse in a di-
verse and multicultural society as a core element in evaluating the quality of 
education that many campuses promote in institutional mission statements. 
Civic learning is also one of the five identified areas in the “Degree Qualifi-
cations Profile” established to promote the quality of associate’s to master’s 
degrees, fostering students’ capacity to “engage with, respond to, and reflect 
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on political, social, environmental and economic challenges at local, nation-
al and global levels.”5 Still, there is the common notion that civic learning is 
optional and that we are reaching only students who arrive with open hearts 
and minds about their personal and social responsibilities and choose specif-
ic college courses. We need to extend the reach and occasions for civic learn-
ing in college.

Much activity has taken place across the American higher education 
landscape in the last thirty years to recenter the role of colleges and 
universities in advancing civic learning. Many institutions have 

created new roles, initiatives, and centers supporting civic learning as well 
as increased their involvement in a broad social movement reflecting an ar-
ray of academic groups and campus consortia concerned with civic learning 
and student development, including the initiatives and resources in such or-
ganizations as Campus Compact, Bringing Theory to Practice, and Imagin-
ing America.6 In 2012, the American Association of Colleges & Universities’ 
(AAC&U) National Task Force on Civic Learning and Democratic Engage-
ment released the comprehensive report A Crucible Moment: College Learning & 
Democracy’s Future. It was a national call to action for civic learning to acquire 
equal footing and integration with educational career and degree-completion 
goals. The report helped jump-start and coordinate higher education efforts 
in an attempt to reverse a “civic recession” in the country, evidenced by the 
relative declines in National Assessment of Educational Progress (NAEP) civ-
ic learning measures for twelfth graders from 1998–2010, and relatively low 
voter-participation rates among young adults.7 The report identified the many 
ways that higher education institutions have laid pathways to democratic en-
gagement and provided a template that raised the bar for developing the civic- 
minded campus, including a focus on the college curriculum as well as the de-
velopment of powerful community partnerships. Momentum surrounding 
the report renewed conversation about higher education’s role in cultivating 
citizenship and reinvigorated collective campus commitments to developing 
programs, serving communities, and reforming curricula. 

The U.S. Department of Education funded and supported the work, but 
deferred to the National Task Force on Civic Learning and Democratic En-
gagement to arrive independently at its recommendations for higher educa-
tion. The Department released its own report intended to be priority-setting 
for a national agenda of educational goals for civic learning.8 Although mo-
mentum has evaporated at the federal level with the change in staff and ad-
ministration, collective campus activity has not waned and, in several cases, 
efforts have been consolidated. The expansion of the reach of civic learning 
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and a commitment to diversity and democracy is evident in AAC&U’s activ-
ities, the American Association of State Colleges and Universities’ American 
Democracy Project, and The Democracy Commitment (TDC), which recent-
ly emerged to foster community-college engagement. Campus Compact has 
over one thousand campus members, has merged efforts with TDC, and con-
tinues to encourage campuses to commit to developing civic action plans.9 
The ALL IN Campus Democracy Challenge, a consortia of college campuses 
that emerged at the time of the Crucible Moment report, focuses on activities to 
increase youth involvement during and between elections and joined efforts 
with the nonprofit Civic Nation in 2016 to increase democratic engagement 
in the electoral process. ALL IN activities may have played a role in increasing 
midterm election turnout of the college-age population, as campuses devised 
plans and competed for awards to raise the voter participation rates of their 
student bodies. These higher education consortia continue to provide portals, 
events, and meetings where change agents share practices and resources to in-
tegrate the educational and civic missions of their institutions.

I nstitution-wide commitment is important, but how does such a commit-
ment reach more students than those already inclined to seek civic learn-
ing activities in college? Educator and activist Parker Palmer has stated 

that “students learn not only from what is taught: they also learn from how it 
is taught.”10

If students are to be well served and are to serve a democracy well, we need to in-
vite them into a lived engagement with democracy’s core concepts and values. 
There are at least two ways to do this: by engaging students in democratic pro-
cesses within the classroom and the school and by involving them in the political 
dynamics of the larger community.11

Civic learning requires students to be active participants, as “democra-
cy is not a spectator sport in which citizens can watch the pros at work.”12 
Our teaching methods can include aspects of civic learning to give students 
an opportunity to learn and practice democratic concepts, engage in dialogue 
across difference, and develop projects working alongside diverse communi-
ties. Even in this era of “digital connectedness,” Palmer believes we can en-
gage in teaching to develop students’ 1) understanding that we are all in this 
together; 2) appreciation for the value of “otherness”; 3) ability to hold ten-
sion or conflict in life-giving ways; 4) sense of personal voice and agency; and 
5) capacity to create community. Civic learning can encompass each of these 
“five habits of the heart” and takes place in all types of venues, classrooms, 
and fields of study.
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While a national standards framework exists for K–12 education to guide 
teaching and desired outcomes in civics education, no comparable standards 
for civic learning outcomes exist across all types of higher education insti-
tutions.13 Campuses establish their own faculty-driven standards that are  
adopted in consensual agreement. However, a civic engagement working 
group of educators and nonprofit staff, coordinated by the AAC&U, developed 
an integrated framework called the Civic Learning Spiral that captures multi-
ple dimensions of civic learning in college. The framework was introduced as 
a way to consolidate the three contemporary reform movements of diversity,  
global learning, and civic engagement in higher education; identify multi-
ple, interrelated dimensions of students’ capacity for engaged citizenship; 
and give guidance on achieving personal and social responsibility as one of 
the AAC&U’s Essential Learning Outcomes adopted by many institutions and 
campus systems.14 The framework identifies multiple areas of civic learning 
that can be incorporated more broadly in college courses, general education 
requirements, and campus programs. 

At the Spiral’s core lies the notion of interwoven learning across six dimen-
sions or “braids”: self, communities and cultures, knowledge, skills, values, 
and public action. Classroom and cocurricular activities can be directed to-
ward outcomes in each of these dimensions. Increasing an understanding of 
self in civic learning involves developing one’s own identity, voice, reflective 
practice, and sense of purpose. Communities and cultures outcomes include the 
development of empathy and appreciation for diverse individuals and com-
munities, the capacity to transcend one’s own embedded worldviews, and the 
recognition of inequalities that impact underserved communities. Knowledge 
outcomes involve understanding knowledge as socially constructed; informa- 
tion literacy in this era of “alternative facts” and misinformation, including 
the capacity to understand scientific evidence and critically evaluate sourc-
es of authority; and deep knowledge of key democratic principles, processes, 
and debates that inform one’s major or area of study. Skills include conflict res-
olution, deliberation, and community-building, as well as the ability to work 
collaboratively and communicate with diverse groups. Values outcomes in-
clude ethical and moral reasoning and democratic aspirations such as equali-
ty, liberty, justice, and interest in sustaining the arts and sciences for the pub-
lic good. Lastly, public action outcomes include students’ participation in dem-
ocratic processes and structures, multiple forms of action and risk-taking  
to promote social progress, and ally behaviors such as working alongside com-
munities in need to solve important problems.

These dimensions of development are resonant with Palmer’s notions of 
habits of the heart for democracy and are interdependent, but not organized 
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in a stage-like developmental sequence. For example, a greater understand-
ing of self is often achieved in contact with people from different social iden-
tity communities and cultures, skills in deliberation and community-building 
are key to leading democratic governance structures in diverse communities, 
and self-confidence in one’s voice is critical to participating in various forms 
of public action to effect change. Thus, each turn of the spiral represents the 
synthesis and integration of inextricably linked facets of civic learning. Rep-
etition of learning across these braids promotes a “routine of integration that 
can lead to a lifelong disposition of open inquiry, dialogue across differenc-
es, and practice in public activism.”15 The spiral depicts a framework for civic 
learning that is fluid and continuous and that can be applied to assess curric-
ular and cocurricular program goals throughout a student’s career. Mapping 
survey measures across these different civic learning dimensions for college 
students, we have observed strong associations between diversity experienc-
es, habits of mind for lifelong learning, and civic learning outcomes in lon-
gitudinal assessments.16 Thus, institutions can articulate civic learning out-
comes, invest in intentional practices, and begin to assess elements of each of 
these dimensions using student portfolios, course rubrics, surveys, and evalu-
ation of programs or initiatives. 

I ntentional, engaging pedagogy for coursework and campus programming 
is the primary way to develop the different dimensions of civic learning 
in college students. Research syntheses have identified at least three ped-

agogies that promote civic learning through meaningful engagement: inter-
group dialogue, service learning, and collective civic problem-solving.17 Stu-
dents often describe service learning and intergroup dialogue as their most 
“eye-opening” experiences during college, as they begin to see the world dif-
ferently with greater involvement and develop empathy for others in commu-
nities that may be quite different than their own. Students from underserved 
communities are attracted to these pedagogies because they offer a sense of 
purpose and an academic pathway to maintain a connection with and advance 
their own communities. Collective civic problem-solving permits students to 
learn by working on authentic problem-based projects along with peers, fac-
ulty, and community partners; in focusing on the purpose and process, “stu-
dents learn about democracy by acting democratically.”18 

These pedagogies share several features. First, the experiential learning 
process encourages students to test their assumptions, revise their thinking, 
and begin to feel personally and socially responsible. Paolo Freire, an advo-
cate of critical pedagogy, has stated that as students “are increasingly posed 
with problems relating to themselves in the world and with the world, [they] 
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will feel increasingly challenged and obliged to respond to that challenge.”19 
New challenges evoke new understandings and “gradually the students come 
to regard themselves as committed.”20 A second pedagogical feature is that 
learning is enhanced by guided self-reflection. Most college students have lit-
tle time to reflect on their experiences, whereas service learning and inter-
group dialogue require student journals that ask students to reflect on their 
learning and individual transformation throughout the course experience. 
Both Freire and educational theorist David Kolb agree on the importance 
of self-reflection: for Freire, it is vital for the development of a critical con-
sciousness, and for Kolb, it is essential for abstract conceptualization in devel-
oping new knowledge.21 Moments of disequilibrium are recorded in student 
journals as learning instances in which their experiences contradict previous 
knowledge, bias, or beliefs. Instructors follow student reflections to provide 
additional content or process activities to help them achieve new understand-
ings. A third common feature is that these pedagogies provide students with 
supported pathways to cross boundaries and step outside of their “comfort 
zone” to engage with “others” that differ by social identity, culture, power/
social status, education, and worldview. For example, California State Univer-
sity, Monterey Bay, requires all students to take two service-learning courses 
that teach “critical civic literacy,” one in the lower division to build awareness 
and another in their major. Both courses emphasize the effects of power rela-
tions and social group identities on opportunities and participation in public 
life and stress the examination of root causes of systemic social problems in 
diverse communities. They define civic literacy as the “knowledge, skills, and 
attitudes that students need to work effectively in a diverse society to create 
more just and equitable workplaces, communities, and social institutions.”22 
While not all service-learning courses take a critical civic literacy approach, 
Monterey Bay is integrating service learning in ways that address inequality 
as part of civic learning and using many of the principles of identity-based 
education. 

Intergroup dialogue is unique in that it extends beyond raising awareness 
about social identity groups in the context of inequality by addressing key 
conflicts and building alliances. Its techniques and principles can be applied to 
many other types of courses and it is attentive to group dynamics, improving 
students’ skills for a deliberative democracy. The intergroup dialogue model, 
developed as an initiative between academic and student affairs units at the 
University of Michigan, has been replicated on many campuses and rigorous-
ly assessed.23 There are several important premises that support the design 
of a sustained dialogue lasting from ten to fourteen weeks, or a course term. 
First, most of the social identity groups that enroll in dialogue have a long 
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history of conflict, and the pedagogy operates on the premise that emergent 
conflict “should not be avoided, denied, or excessively managed.”24 When fa-
cilitated well, conflict is an opportunity to learn. Second, groups or course sec-
tions are intentionally structured to create equal status in terms of representa-
tion, oftentimes bringing together specific groups in which dialogue is needed 
to increase understanding. Using trained peer facilitators, the implementa-
tion of this model at the University of California, Los Angeles, has brought 
together men and women from different race/ethnicities, documented and 
undocumented students, students from different social class groups, LGBTQ 
and heterosexual students, as well as different religious groups for dialogue 
on key issues that shape their experiences. Third, much like a “flipped class-
room,” students are provided foundational content for shared understanding 
that they read outside of class, and most class time is devoted instead to ac-
tive learning exercises designed to facilitate dialogue and illustrate key con-
cepts. The sustained dialogue includes four stages that focus on building  
1) relationships and community, using inclusive group dynamic techniques;  
2) students’ awareness about multiple social identities and group-based in-
equality, including systemic forms of privilege and oppression; 3) students’ 
capacity to discuss controversial topics and anticipate conflict; and 4) allianc-
es and agency to engage in action with others in one’s community.25 It is im-
portant to note that “hot topics” are not discussed until the group has gone 
through the initial stages of dialogue together, built some familiarity and 
community, and adopted a constructive process for dialogue. The last stage 
involves an action project or plan to carry out together on campus or in their 
community. Students gain confidence in intergroup relations skills and feel 
empowered to play a role in resolving intergroup problems in their campus 
or communities. In some cases, service-learning courses have also integrat-
ed intergroup dialogue pedagogy to improve students’ capacities to address 
tensions associated with understanding others’ social identities and pow-
er dynamics that affect diverse communities where students are engaged in 
service. 

 Service learning and collective civic problem-solving also have the unique 
pedagogical feature of not only teaching students’ civic responsibility, but also 
seeking to strengthen communities through engagement and development of 
powerful partnerships. Relationships established with community organiza-
tions or partners require trust, reciprocity in the relationship, mutually ben-
eficial goals, and responsibilities that are often articulated in a memorandum 
of understanding with campus participants.26 Many programs have moved 
from a deficit view or charitable approach to their practice in favor of advanc-
ing interdependence for the welfare and shared future of their community. 
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That is, rather than reinforce privilege, they are working toward helping stu-
dents see that the problems communities face are “not just their problems” 
and create the sense that “we are all in it together.” Education scholar Robert 
Rhoads proposed that participation in this form of critical community service 
“provides a means to foster a sense of connectedness and offers an opportuni-
ty for students to understand themselves and to develop caring selves. . . . Car-
ing selves are critical to the process of democracy and the struggle to build a 
more just and equitable society.”27 Thus, in higher education, critical commu-
nity service “should be seen as a key educational vehicle for fostering an ethic 
of care and a commitment to democratic citizenship.”28 Consistent effort to 
sustain community relationships is also central to this pedagogy and, in many 
cases, instructors are assisted with public service or partnership units on cam-
pus who help to seed and maintain these relationships over time. 

It is important to note that these pedagogies are not limited to the social 
sciences or humanities. There is value in having young scientists anticipate 
and learn to develop public trust, to engage with and understand diverse com-
munities who can benefit from responsive innovations in science. Several 
campuses have developed signature STEM initiatives that train aspiring scien-
tists to develop these sensitivities and solve real-world problems in local com-
munities and across the globe. For example, University of Alaska-Fairbanks 
adopted a One Health initiative that focuses on advancing research on the  
interrelationship between the health of humans, the environment, and ani-
mals that is consistent with indigenous worldviews and suited for the many 
rural communities that have a close relationship with the natural environ-
ment in the state. Faculty and students are engaged in culturally responsive 
relationships with rural communities to study and solve health problems, 
which not only required the development of community relations and un-
derstanding of local needs, but also an integrated approach to science train-
ing and the development of an interdisciplinary curriculum. Students are 
engaged in experiential learning and reflection in critical research projects 
that are vital to the health of communities that rely on a subsistence lifestyle. 
Community partners also participate in data collection and practical uses of 
research that empower them to improve their quality of life. On a global lev-
el, students at Worcester Polytechnic Institute (WPI) participate in a series 
of interactive projects as part of their general education curriculum, to solve 
real-world science problems in communities locally and around the world.  
Beginning with the class of 2022, all first-year students will receive a scholar-
ship to complete a project at one of WPI’s fifty-plus project centers located in 
thirty-one countries. As WPI states on its website, “the best way for students 
to understand and appreciate societal issues is to experience them firsthand.” 
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Faculty and instructors have been central to the development and in-
troduction of these pedagogies in the college curriculum. Faculty have 
approved campus-wide general education requirements that include 

courses addressing service learning and intergroup dialogue. As a result, some 
institutions are reporting record numbers of courses that integrate classroom 
learning with community partnerships that address social and environmental 
issues. Faculty have also expanded the scholarship of teaching and application 
to better assess civic learning and evaluate their own impact on students and 
communities, respectively. Many departments have approved capstone cours-
es that integrate service projects with local communities to meet major require-
ments. Dialogue training has also been integrated into required courses for pre-
paring resident assistants and graduate programs in student affairs. Even with 
these multiple opportunities on campus, not all students have had occasion to 
participate in these courses. Civic learning is still optional on many campuses.

What can faculty do in classrooms to promote civic learning? Faculty can 
provide students with several tools or strategies that are useful in any kind of 
classroom or democratic workspace. Taking a page from the pedagogies de-
scribed earlier, students should learn and practice active listening; ask dif-
ferent types of questions to prevent prejudgment; create an awareness about 
power dynamics and co-construct inclusive ground rules for engagement that 
empowers others to use their voice; separate positions from interests when 
encountering opposing views; and explore commonalities and differences as 
they deliberate issues or engage in problem-solving. Faculty-designed exer-
cises and activities have been implemented to address each of these delibera-
tive skill areas. These faculty practices and student behaviors are what doing 
democracy looks like in the classroom. 

The paradigm shift that is required in faculty mindsets involves inviting 
students to serve as cofacilitators of learning, empowering them to use their 
voice and creativity to reflect their social concerns, and working with differ-
ence in the classroom instead of ignoring it. By far the most difficult strategy 
is to value conflict as an opportunity to learn or, as Palmer has put it, learning 
to hold tension creatively to produce citizens “who know how to hold conflict 
inwardly in a manner that converts it into creativity, allowing it to pull them 
open to new ideas, new courses of action, and each other.”29 Some students, 
just like faculty, are averse to any kind of conflict. When anticipating conflict 
one day in my class, a Latino student set others at ease by telling them they 
cannot plan for conflict or its resolution; in this course, “you learn to trust the 
process.” I could not have said it better, and it probably had even more weight 
coming from a peer who was a participant in the process. He was talking about 
the brave community and the process for open dialogue and respect we built 
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together that would ensure we would arrive at a deeper level of understand-
ing by the end of our session. We learned to use strategies such as active listen-
ing, breaking down the conflict to determine the level and type (as not all con-
flict is a crisis), separating positions from interests, asking questions that go a 
long way in clarifying or affirming, employing empathy by recognizing mul-
tiple social identities, and acknowledging the privilege and oppression asso-
ciated with these identities. According to political theorist Benjamin Barber, 
a “strong democracy transforms conflict. It turns dissensus into an occasion for 
mutualism and private interest into an epistemological tool of public think-
ing.”30 As the students provided hope in our capacity to work through con-
flict, we were modeling a strong democracy in a pluralistic society. 

This is not to say that all faculty now have the pedagogical knowledge 
and skills to make this shift in teaching, but many have the mindset and val-
ues that support the integration of civic learning activities in the classroom. 
For example, while only about 17 percent of undergraduate teaching faculty 
at baccalaureate-granting institutions report that they have taught a service- 
learning course in the past two years, 93.4 percent agree with the statement 
that “colleges have a responsibility to work with their surrounding communi-
ties to address local issues.” Over 84 percent agree that their role is to enhance 
students’ knowledge of and appreciation for other racial/ethnic groups, but 
over half think that “faculty are not prepared to deal with conflict over diver-
sity issues in the classroom.”31 This suggests that many more faculty may ap-
preciate opportunities to learn how to engage students in critical communi-
ty service, employ dialogue techniques, and turn classroom conflict into pro-
ductive mutual learning environments. With clear key values, articulation of 
civic learning outcomes, and faculty leadership, we have a much better chance 
at helping faculty implement more engaging pedagogies to achieve the goal of 
extending the reach of civic learning. 

I have described a collective impetus to recenter civic learning within and 
across all institutions and disciplines, as well as more critical approaches 
to this work in terms of pedagogy that prepares students for a diverse and 

unequal society. I have described these civic learning developments in higher 
education optimistically, yet each day, I sense our democracy becoming more 
fragile. Political theorists have suggested dire consequences if we do not de-
velop a strong democracy that is highly inclusive and also extensively open to 
public contestation, in which conflict is resolved through deliberation and re-
spect for differences. A competitive political system that is exclusive in par-
ticipation but also open to public contestation is unable to handle particular 
forms of conflict that arise.
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Any dispute in which a large section of the population of the country feels that its 
way of life or its highest values are severely menaced by another segment of the 
population creates a crisis in a competitive [political] system. . . . The historical 
record argues that the system is very likely to dissolve into civil war or to be dis-
placed by [an exclusive] hegemony or both.32 

Although this thesis is based on the history of political systems through-
out the world, it seems to be hauntingly relevant in America today. If the dem-
ocratic purpose of higher education is to protect against the threat of tyran-
ny, now is the time for institutions to advance civic learning and safeguard 
our democracy.33 The levers appear to be increasing participation of diverse 
groups and opportunities for public contestation, with deliberative process-
es in place and individuals capable of productively handling tension in such a 
democracy. Facilitated by civic learning pedagogies that include diverse com-
munities on- and off-campus, today’s students and their change-agent incli-
nations are our best hope in making real the promises of our democracy. 
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This essay looks at how different sectors of U.S. higher education are funded, 
the students they serve, and the outcomes they deliver for those students. It rais-
es serious policy questions about whether the distribution of public funds across 
this highly segmented industry both reflects and contributes to growing inequal-
ity in this country. It also asks whether recent trends in educational innovation 
and the impact of technology innovation in higher education will exacerbate 
or ameliorate that inequality. While the evidence is disturbing, the essay con-
cludes optimistically. The past, it suggests, need not be prologue in higher edu-
cation. The path forward for our industry, while highly constrained, can as yet 
be shaped through thoughtful, conscious, and analytically driven choices at in-
dividual, institutional, and state and federal policy levels.

T he U.S. postsecondary education system, which serves an increasing-
ly diverse student population, is sharply segmented. Public research, 
comprehensive, and two-year institutions have very different mis-

sions, resource levels, student bodies, and outcomes. Adding the private non-
profit and for-profit sectors creates an even more complicated picture. Stu-
dents come to the door with very different levels of preparation, goals, expec-
tations, and conflicting responsibilities such as family and work; the same 
programs and institutions are unlikely to serve all of them well. However, 
the current stratification patterns reinforce and may amplify the inequali-
ties with which students come to higher education. Although we know quite 
a bit about how to improve outcomes for students, there is a real danger that 
well-resourced institutions, which generally enroll relatively privileged stu-
dent bodies, will outpace underresourced institutions, which generally enroll 
relatively disadvantaged student bodies, in implementing promising inno-
vations. This possibility reinforces the need for thoughtful and constructive 
changes in our systems of financing and managing colleges and universities.
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After a brief review of the importance of a conversation about the future of 
undergraduate education in the context of these sectoral differences, this es-
say reviews key structural characteristics of the higher education industry. It 
focuses on the different needs of the student groups that flow through the sec-
tors, based on age, race and ethnicity, family income, and other characteris-
tics. It raises questions about how, whether, and to what extent there is a sin-
gle future for undergraduate education, or if we are looking instead at a vari-
ety of futures for institutions offering very different educational “products” 
to many different “consumer” or student groups. 

Focusing on how different sectors are funded, the students they serve, and 
the outcomes they deliver for those students, this essay also raises serious pol-
icy questions about whether the distribution of public funds across this highly 
segmented industry both reflects and contributes to growing inequality in this 
country. A second section looks at recent trends in educational innovation: in 
particular, those growing out of the student completion movement that took 
shape beginning in the 1980s. To date, these efforts have reached only a fraction 
of today’s students. It is too soon to know their impacts on the industry going 
forward. It is not too soon, however, to wonder whether they will be adopt- 
ed by institutions in all segments and used with all student groups or will in-
stead amplify the distinctions that already exist across sectors, exacerbat-
ing inequalities rather than ameliorating them. A third section asks a similar 
question with reference to the impacts of technology innovation, particular-
ly online learning, and results in a similarly tentative and disturbing progno-
sis. This essay concludes by reflecting on the extent to which our past is pro-
logue in higher education, and suggests that the path forward for our industry, 
while highly constrained, can as yet be shaped through thoughtful, conscious, 
and analytically driven choices.

College enrollment has increased dramatically over time among all dem- 
ographic groups. As both young people and older adults have real-
ized that it is difficult to find jobs that will support a middle-class life-

style without some college education, students who would not have contin-
ued their education beyond high school a generation ago now pursue a range 
of postsecondary paths. The available paths have expanded, and half of all un-
dergraduate credentials are now short-term certificates or associate’s degrees, 
as opposed to bachelor’s degrees. New institutions and programs are serving 
a student body that is more diverse in terms of socioeconomic background, 
race and ethnicity, and age than the college population fifty years ago.

With the expansion of higher education, the differences across sectors have 
been amplified. Public research universities are more selective, spend more per 
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student, and have higher completion rates than public comprehensive univer-
sities and community colleges. Private nonprofit colleges and universities en-
roll a very different population from for-profit institutions–and have very dif-
ferent student outcomes. The inequality across institutions exacerbates in-
equality among the students who enroll in those institutions. The challenge 
that lies ahead is providing the range of opportunities and supports that best 
serves the needs and goals of a diverse student body, while narrowing the gaps 
in both resources and outcomes across the sectors of postsecondary education.

Earnings are highly correlated with educational attainment. In 2017, medi-
an earnings for thirty-five-to-forty-four-year-olds whose highest degree was 
a bachelor’s degree were 71 percent higher than the median for high school 
graduates. The annual earnings premium for an associate’s degree was 17 
percent, or about $6,000.1 But perhaps as important as wages are the chang-
ing demands made by U.S. employers with respect to the educational attain-
ment of the people they hire. A study by the Georgetown Center for Education 
and the Workforce showed that of the 11.6 million jobs added between Janu-
ary 2010 and January 2016 (during the recovery from the Great Recession), 
11.5 million required some college education, which might range from short 
courses in welding and advanced manufacture to bachelor’s degrees in phys-
ics, economics, or English literature.2 And if labor economists are to be be-
lieved, demand among employers for some higher education will continue to 
grow, and will require workers to return to school to boost skills and capabili-
ties throughout the course of their careers.3

College was not always the primary bridge to opportunity. When I graduated 
from a large public high school in Rochester, New York, in 1978, I was part of the 
minority of all graduates that enrolled in college. In those days, it was entirely 
reasonable for a high school graduate to assume he could cross the stage, receive 
his diploma, and secure a job with reasonable long-term opportunities with a 
local manufacturer such as Kodak. Those jobs are not gone for today’s gradu-
ates–Pennsylvania, for example, predicts that as many as 46 percent of all jobs 
in 2026 will not require any form of postsecondary credential owing to continu-
ing strength in manufacturing and agriculture–but the number of these jobs is 
declining dramatically and, once gone, they are not likely to return.4

Unemployment rates are about twice as high for high school graduates as 
for those with a bachelor’s degree or higher. In April 2018, 4.3 percent of high 
school graduates ages twenty-five and older and 2.1 percent of those with a 
bachelor’s degree or higher were unemployed, down from 7.5 percent and 3.9 
percent, respectively, five years earlier.5 Of course, going to college is not just 
about improving one’s employability and financial security. Education levels 
are associated with a range of desirable lifetime outcomes including relatively 
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low rates of divorce, obesity, and smoking, and higher levels of voting.6 It is 
in part for this reason that in survey after survey, the vast majority of parents 
from all backgrounds want a college education for their children. 

The opportunity to attend college is greater now than at any time in our 
past, thanks in large part to sustained public investments since the late 1940s. 
Public investments have provided funding both directly to students and to in-
stitutions, increasing the number of students able to enroll as well as the ca-
pacity of public higher education. The GI Bill of 1944 allowed returning ser-
vice men and women to attend college; the Higher Education Acts of 1965 and 
1972 created federal grants (now Pell Grants) and low-interest loans to remove 
financial barriers for low-income students. The mobilization of public fund-
ing that grew out of the Truman Commission underscored the importance of 
low-cost on-ramps to a college degree and stimulated massive growth in two-
year (once “junior,” now “community”) colleges. And states make major in-
vestments in individual students through financial aid programs such as Cal 
Grants in California and Pennsylvania Higher Education Assistance grants, as 
well as in the form of appropriations to public two- and four-year colleges.7 

The net result has been transformational. The nation expanded its higher 
education infrastructure, growing the number of degree-granting institutions 
from 1,851 in 1949–1950 to 3,152 in 1979–1980 and to 4,360 in 2016–2017.8 The 
number of postsecondary students grew from 2.4 million to 11.6 million to 
19.8 million over these years, respectively.9 The share of high school gradu-
ates enrolling immediately in college rose from 45 percent in 1960 to 58 per-
cent in 1985 and to 70 percent in 2016.10 The trend line for enrollment growth 
was particularly steep in the 1950s and 1960s as the nation expanded its higher 
education capacity to accommodate the baby boomers and their children (so-
called Tidal Waves 1 and 2). 

The dramatic expansion in higher education did not just swell overall stu-
dent numbers, it democratized the face of the student body. Once largely the 
preserve of the sons and later daughters of White and relatively affluent fam-
ilies who attended residential colleges directly after completing high school, 
higher education became accessible to low-income students, students of color, 
and adult students entering college from the workplace. The Civil Rights Act 
of 1964 and the resurgence of feminism in the early 1960s (coupled with slower 
overall wage growth, which fueled women’s growing participation in the labor 
market) contributed to the diversification of the student body. Diversification 
happened in other ways as well, with increases in the proportion of students at-
tending part time, working while attending college, or who are parents raising 
children of their own. The democratization of U.S. higher education proceeded 
so far that today the typical student as conceived of in the popular imagination 
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Figure 1
Total Fall Enrollment in Degree-Granting Postsecondary Institutions, 
1947 to 2018

Source: National Center for Education Statistics, “Table 303.10. Total Fall Enrollment in  
Degree-Granting Postsecondary Institutions, by Attendance Status, Sex of Student, and 
Control of Institution: Selected Years, 1947 through 2023,” https://nces.ed.gov/programs 
/digest/d13/tables/dt13_303.10.asp.
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(relatively affluent high school graduate attending a residential college full-
time for a few years after high school) represents at best perhaps one-quarter of 
the student body. Students once labeled as nontraditional are now in the major-
ity (and will henceforth be referred to as new-majority students).

The enrollment growth in the postwar years had a dramatic impact on 
the landscape of institutions offering education after high school and ampli-
fied the institutional diversity (industry segmentation) that was already ap-
parent in the first half of the twentieth century. The greatest growth occurred 
among public two-year colleges. Initially established as on-ramps to four-
year colleges, the two-year sector evolved from the 1930s to take on a career 
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orientation and, from the 1970s, various types of adult education.11 The boom 
years (from the 1950s to the 1980s) swelled enrollments in public two-year 
colleges from 585,240 in 1958 to 4,826,000 in the fall of 1980, and saw the in-
troduction of state support for two-year colleges that had hitherto relied on a 
combination of local funding and very modest student tuition and fees. The 
share of all postsecondary students enrolled in public two-year colleges rose 
from 26 percent in 1970 to 38 percent in 1991, but between 2002 and 2016, de-
clined from 38 percent to 29–37 percent of all undergraduate enrollments.12

Both public research universities, which teach to the doctoral level and of-
fer professional degrees, and public comprehensive universities, which teach 
to the master’s level and in which typically half or more of all students ma-
jor in areas such as education, business, and health sciences that track direct-
ly with specific careers, have also grown over time. Public research universi-
ties grew out of the Morrill Land Grant Acts of 1862 and 1890, intended “to 
teach such branches of learning as are related to agriculture and the mechan-
ic arts” and, in effect, to fuel directly the nation’s economic development. Af-
ter World War II, they prospered from public investments in students as well 
as in research, the latter driven by federal agencies like the National Science 
Foundation and the National Institutes of Health. The comprehensive uni-
versities had diverse origins: technically focused land grant institutions es-
tablished under one of the Morrill Land Grant Acts; teachers’ colleges estab-
lished to meet demand for a rapidly growing public education sector; and sec-
tarian and other community-specific institutions (such as historically Black 
colleges and universities) that evolved with an emphasis on education track-
ing directly to specific occupations. They, too, prospered from public fund-
ing and provided robust pathways into high demand occupations required in 
Main Street America and in education, social services, and health care.13

Private nonprofit colleges and universities enrolled 21 percent of all post-
secondary students in fall 2016, a share that has remained fairly steady over 
time.14 The institutions in this sector are diverse, with 18 percent enrolling 
fewer than two hundred students and 11 percent enrolling five thousand or 
more.15 Tuition prices also vary over a wide range: 10 percent of full-time stu-
dents in the sector are enrolled in institutions charging less than $15,000 per 
academic year and 20 percent are at institutions charging $51,000 or more per 
academic year.16 One-quarter of all private nonprofit four-year institutions ac-
cept 90 percent or more of the students who apply; 5 percent accept less than 
one-quarter of applicants.17 They also vary in the kind of education offered 
and the types of students served, including the most selective research univer-
sities (such as the University of Pennsylvania) and liberal arts colleges (such 
as Williams College), small sectarian schools, and niche-oriented institutions 
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(such as women’s colleges like Mills College and historically Black universi-
ties like Johnson C. Smith University). And this sector is the home of the 240 
or so independent “classical liberal arts colleges” that typically teach to the 
bachelor’s level and promote an education that, while enabling students to 
concentrate in a specific major area, emphasizes a general education curric-
ulum with exposure across broad discipline areas, including the humanities, 
social sciences, and hard and life sciences.18

Private for-profit institutions initially focused on career and technical ed-
ucation for people seeking middle-skill workforce roles. Their numbers (mea-
sured both in terms of institutions and enrollments) swelled to a high-water-
mark in 2010 when they enrolled 10 percent of all students.19 Growth resulted 
from a number of factors including easily available student financial aid (in-
cluding loans), tuition assistance for in-service military personnel, and edu-
cation funding for veterans–a very large and continuously self-replenishing 
group of potential students–and growing demand for an educated workforce, 
which outstripped the supply of students who went to college directly after 
high school. For-profit institutions also proved more nimble than their not-
for-profit counterparts, leveraging available capital and relatively weak shared 
governance structures to integrate instructional approaches catering to their 
“nontraditional” adult students who were typically integrating education 
into lives that were already crowded with obligations to work, family, and/or 
military service. These multiple factors account for the sector’s tremendous 
growth, largely through online distance learning, which began in the 1990s.

All sectors experienced the tidal waves of new students and new dollars in 
the postwar years, but they did so differently, emerging with distinguishing 
characteristics measurable by the kinds of students they served (see Table 1).  
In 2015–2016, when 39 percent of undergraduate students enrolled in pub-
lic two-year colleges, 46 percent of independent students (those who are old-
er, are parents, are veterans, or have other characteristics that eliminate their 
parents from affecting their financial aid eligibility), and 46 percent of His-
panic students were enrolled in this sector. The share of students enrolling in 
public four-year institutions increased with family income and among those 
students, those from more affluent families were most likely to enroll in doc-
toral institutions, which are the most selective and have the most funding. 
Notably, 15 percent of Black undergraduates–compared with 8 percent over-
all–attended for-profit institutions. In other words, students from different 
backgrounds attend different types of institutions.

These sectors of higher education vary in a number of visible ways. For 
example, in 2015–2016, public doctoral universities devoted $19,270 per stu-
dent to education and related expenditures, compared with $14,530 at public 



148 (4)  Fall 2019 115

Daniel I. Greenstein

Table 1
Sectors of Postsecondary Enrollment by Dependency Status, Family 
Income, and Race and Ethnicity, 2015 to 2016

Public 
Two-
Year

Public 
Four-
Year

Private 
Nonprofit 
Four-Year

For- 
Profit Other

All 39% 35% 15% 8% 3%
Dependent 33% 45% 18% 3% 2%
Independent 46% 24% 12% 13% 4%
Dependent Students’ Parent Income
Less than 
$27,900 40% 38% 13% 6% 3%

$27,900–$62,999 37% 43% 15% 4% 2%
$63,000–
$113,499 33% 47% 17% 2% 1%

$113,500 or more 20% 51% 27% 1% 1%

Race/Ethnicity
White 37% 37% 17% 6% 2%
Black or African 
American 38% 30% 13% 15% 4%

Hispanic or 
Latino 46% 31% 11% 9% 4%

Asian 41% 39% 14% 5% 1%
Other 41% 36% 12% 8% 2%

Source: National Center for Education Statistics, National Postsecondary Student Aid 
Study 2016, https://nces.ed.gov/datalab/index.aspx.

master’s universities and $10,080 at public two-year colleges.20 Graduation 
rates also vary dramatically across sectors. The segments’ characteristics 
shaped the overall educational experience available to students within them. 

Additionally, faculty teaching loads and composition are different across 
sectors in a variety of ways that affect the experiences of the students they ed-
ucate. Typically, faculty in two-year, four-year comprehensive, and for-profit  
institutions have higher teaching loads than those in independent colleges 
and research universities.21 And while the use of adjunct faculty–faculty who 
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neither have nor are on a track to gain tenure–is at an all-time high (about 70 
percent industry-wide), it is distributed differentially across sectors. Yes, ten-
ured faculty with high course loads are typically found in institutions where 
they are not expected to do research, explaining some of the variance in work-
load. And yes, it is difficult if not impossible to compare teaching quality of 
adjunct and tenured (and tenure-track) faculty. Still, it is impossible to ig-
nore the impacts that teaching load and employment status have on faculty- 
student engagement and thus on student outcomes.22

The point here is not to advocate for one or another educational experi-
ence, to engage in a conversation about how public funding is distributed 
across various sectors, or even to address issues having to do with faculty sup-
port and composition (however important these subjects are to the future of 
undergraduate education). It is simply to illustrate how the undergraduate ex-
perience will be–must be–very different in different sectors in ways that re-
flect the characteristics of the student body, the level of financial support that 
is available, and the composition, workload, and support of the faculty.

Democratization did more than amplify differences between segments of 
U.S. higher education. It also reduced the substantial educational access gaps 
that had existed between rich and poor, White and non-White. In 1970, high 
school graduates from families in the top income quartile were nearly three 
times as likely as high school graduates from families in the lowest quartile (78 
percent compared with 28 percent) to enroll directly in college. In 2016, they 
were 1.5 times as likely (78 percent versus 46 percent, respectively), and the 
gap between high- and middle-income high school leavers has also narrowed. 
Access gaps by race and ethnicity have shrunk as well, as evident in the college 
participation rates of recent high school graduates in 1976 and 2016 shown in 
Table 2. There is evidence as well that attainment gaps by race and ethnicity 
have been reduced somewhat, as shown in Table 3.

Still, there is a great deal of room for improvement in narrowing college 
completion gaps. On average, White and Asian students who first entered 
college in 2010 earned a college-level credential at a rate about 20 percentage 
points higher than Hispanic and Black students.23 And significant gaps in col-
lege completion remain by income. While the gap between students in the 
wealthiest two quartiles has closed between 1970 and 2016 (from 25 to 17 per-
centage points), that between the top two quartiles and the bottom two quar-
tiles has widened. 

There is enormous variation in the characteristic of the students en-
rolled in different higher education sectors. Bluntly, new-majority students 
 –low-income, adult students, and students of color–attend in great dispro-
portion those colleges that have the lowest average per-student investment in 
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1976 2016
White 41 66
Black/African American 33 51
Hispanic/Latino 34 59

Table 2
Percent of Recent High School Graduates Enrolling in College,  
by Race/Ethnicity, 1976 and 2016

Source: The Pell Institute for the Study of Opportunity in Higher Education, “Equity In-
dicator 1c(i): Cohort College Participation Rates of Recent High School Leavers by Race/
Ethnicity: 1976 to 2016,” in Indicators of Higher Education Equity in the United States: 2018 His-
torical Trend Report (Washington, D.C.: The Pell Institute for the Study of Opportunity in 
Higher Education, 2018).

1992 2016
White 58 74
Black/African American 45 66
Hispanic/Latino 35 45

Table 3
Percent of Population with Some Postsecondary Education,  
by Race/Ethnicity, 1992 and 2016

Source: Anthony P. Carnevale and Megan L. Fasules, Latino Education and Economic Progress:  
Running Faster but Still Behind (Washington, D.C.: The Georgetown University Center on  
Education and the Workforce, 2017), Figure 4.1, https://1gyhoq479ufd3yna29x7ubjn 
-wpengine.netdna-ssl.com/wp-content/uploads/Latinos-FR.pdf.

instruction and student support, the largest (most unfavorable) student-fac-
ulty ratios, and the lowest graduation rates for first-time full-time students. 

Research by economists Caroline Hoxby and Sarah Turner has shown that 
students in more-challenging academic environments are likely to succeed at 
higher rates than similar students in less-challenging environments. The so-
called undermatching phenomenon–in which academically high-achieving  
students enroll in colleges with a majority of lower-achieving students–is 
particularly acute for low-income and first-generation students and students 
of color.24 

Additionally, no one institutional structure, pedagogical approach, or set of 
support services delivers the same level of success for all students. Intuitively, 
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this makes sense. A first-generation high school graduate who enters college 
needing two levels of remediation in math and/or English requires a very dif-
ferent kind of pedagogy and a more intrusive approach to advising than say a 
high-achieving, fourth-generation high school graduate entering into an hon-
ors program at a selective college. Arguably, the adult student enrolling in an 
online degree program while working full-time in order to complete a bache-
lor’s degree that they began but did not complete ten or fifteen years ago is likely 
to require something different yet again from these other two groups in the way 
of instructional approach and student supports. For undergraduate education, 
context matters: the kind of college, the level of support available, the kinds of 
students that are present. So, the research suggests, do students’ backgrounds, 
needs, and preparedness. This forces us to think hard about the future of under-
graduate education: to adopt an approach that ensures higher education is rel-
evant to the needs of the very different student groups that we serve and to en-
sure the approaches that are adopted are both effective in terms of student out-
comes and financially viable in what are very different industry segments. 

Finally, it is worth noting that the increasing differentiation of the higher 
education landscape and the distribution of different student groups across it 
has implications that extend far beyond how we think about delivering a stu-
dent’s educational experience. These are represented most starkly in work by 
economist Raj Chetty and colleagues at the Equality of Opportunity Project. 
A working paper published in 2017 showed that at the highly selective Ivy-Plus 
colleges (colleges that typically accept fewer than 10 percent of all undergrad-
uate applicants, comprising the eight Ivy Leagues–Brown, Columbia, Cor-
nell, Dartmouth, Harvard, Penn, Princeton, and Yale–plus the University of 
Chicago, Stanford, MIT, and Duke), more students come from families in the 
top 1 percent of the income distribution than the bottom half of the income 
distribution. Indeed, they find that children with parents in the top 1 percent 
are seventy-seven times more likely to attend an Ivy-Plus college than chil-
dren with parents in the bottom 20 percent.25 Table 1 makes the point more 
generally, showing the degree of stratification that exists across the industry.26 

The relative segregation of new-majority students matters in at least two 
ways. First, it deprives all students of exposure to multicultural experiences–
critical in reversing disturbing tendencies apparent in our civil and political 
society toward growing isolation of and intolerance across social groups de-
fined at the intersections of race, class, and gender. Second, it matters because 
higher education sectors perform very differently with respect to student out-
comes. Again, according to Chetty and his colleagues, graduates from highly 
selective colleges do not just graduate at much higher rates, they also signifi-
cantly out-earn graduates of less selective institutions. According to journalist 
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Thomas Edsall, “instead of serving as a springboard to social mobility as it did 
for the first decades after World War II, college education today is reinforc-
ing class stratification.” In an opinion piece published in The New York Times in 
2012, Edsall argued that this is not meritocracy at work. The trends cannot be 
explained by test scores alone. “When high-scoring students from low-income 
families are compared to similarly high-scoring students from upper-income 
families,” he wrote, “80 percent of those in the top quarter of the income dis-
tribution go on to get college degrees, compared to just 44 percent of those in 
the bottom quarter.”27 Even if Edsall is confusing cause and effect–the distri-
bution of students across higher education sectors may reflect existing social 
inequalities–there is little doubt that the distribution of students across the 
industry coupled with public policy choices that are reflected in levels of fund-
ing made available to those sectors reinforce and amplify those inequalities.

Despite their reputation for being stubborn, legacy-centric, and 
slothful with respect to change, colleges and universities in all sec-
tors have been remarkably agile in evolving educational approach-

es in response to the changing demands of their students, funders, and em-
ployers, and in reflection of their constantly changing financial circumstanc-
es. This is particularly evident in the college completion movement that has 
emerged since the 1980s in response to probing questions about the growing 
cost and perceived value of higher education. While the movement has regis-
tered some gains in terms of student outcomes, it also raises questions about 
whether it will only reify the inequalities that result from and reflect the in-
dustry’s segmentation.

The birth of the completion movement reflected the phenomenal success 
of public policies that dramatically expanded participation in higher educa-
tion, placing enormous pressure on scarce public funds and raising natural 
questions about what taxpayers were getting for their money. One thinks of: 

•• A Nation at Risk (1983), which concluded that “the educational founda-
tions of our society are presently being eroded by a rising tide of medi-
ocrity that threatens our very future as a Nation and a people”;28 

•• the 2006 report of the Commission on the Future of Higher Education, 
convened by then–Secretary of Education Margaret Spellings, which 
urged a higher level of accountability with respect to student outcomes 
in return for public investments;29 and

•• state-level initiatives that tie state funding to institutional performance.30

Employers, too, added voice in questioning the value of higher education. 
That voice rises and falls in waves and has reached almost deafening levels 
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today in concerns being expressed about graduates not having the skills they 
need to participate effectively in the twenty-first-century economy.31

Another force driving educators to think hard about improving student 
outcomes is of more recent origin. It is driven by the growing need that col-
leges feel to demonstrate the value of their increasingly high-priced product; 
to demonstrate the price is worth paying and will pay off by opening access to 
sustaining careers. 

The need to measure outcomes was not always felt so acutely. One factor 
feeding this need is Baumol’s cost disease, which describes the challenges cer-
tain “professional services” face when controlling costs because they rely on 
high-priced labor (such as faculty in the higher education sector), which is 
not easily replaced or augmented with automation. In higher education, the 
impacts show up in tuition increases that routinely surpass the overall rate 
of inflation.32 The trend is compounded by the long-range decline in public 
funding represented by the secular decline in state appropriations per student 
in public higher education.33 Demographic trends are also a factor as demon-
strated by economist Nathan Grawe, who looks at changes in the size of high 
school leaving populations and their impacts now and, very soberingly, into 
the future, where populations are projected to flatten or decline in most states 
from around 2025.34 In states or regions where that contraction is already ap-
parent–Pennsylvania, Connecticut, Massachusetts, rural parts of Georgia 
and Texas–there are already signs of the cutthroat competition that is yet to 
come for most higher education institutions in this country. In Pennsylvania, 
which is experiencing the competition acutely, institutions are struggling to 
generate necessary revenues, balancing the declining pool of students with 
tuition price sensitivity. According to Grawe’s analysis, the viability of insti-
tutions in all sectors that are outside the top 150 (ranked in terms of selectivi-
ty at admissions) is seriously at risk.

The completion movement took shape in the last two decades of the twen-
tieth century, growing out of concerns arising from the public cost of grow-
ing enrollments and uneven student outcomes, and gained force in the ear-
ly twenty-first century in response to both student and employer concerns 
about the value and price of higher education. The movement is less a coordi-
nated campaign and more a series of loosely connected skirmishes, several of 
which are worth touching on because they demonstrate the tools that are cur-
rently available to practitioners as they think about the future of undergradu-
ate education, as well as the limits to scaling those tools effectively.

Concern with students’ learning outcomes emerged forcefully in response 
to a 1989 federal regulation that directed accreditors (responsible among oth-
er things for evaluating colleges and universities with respect to their fitness 
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Figure 2
Public Full-Time Equivalent (FTE) Enrollment and Educational  
Appropriations per FTE, United States, FY 1992 to FY 2017

Source: State Higher Education Executive Officers Association, State Higher Education  
Finance: FY 2017 (Boulder, Colo.: State Higher Education Executive Officers, 2017).
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to receive Title IV student financial aid funding) to examine them. The regu-
lation itself reflected growing concern with the nation’s economic competi-
tiveness and the cost and value of higher education. According to Peter Ewell, 
president emeritus of the National Center for Higher Education Management 
Systems, it also reflected a newly activist regulatory stance within the Depart-
ment of Education.35 Notable within the cottage industry that sprung up in 
response are the American Association of Colleges and Universities’ LEAP 
program (Liberal Education and America’s Promise) and the College Learn-
ing Assessment. The former, launched in 2005, identified workforce-aligned 
learning outcomes, providing practitioners with guidelines for integrating 
them into liberal arts course rubrics for assessing student mastery of these 
outcomes. The latter was one of several instruments designed to look beyond 
graduation rates and salary outcomes to determine what students actually 
learn in college.
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Shining a light on learning outcomes revealed some disturbing patterns 
about student workload (low) and learning (low) in higher education, and 
raised questions about whether and to what extent colleges really add value to 
a student’s human capital through learning.36 The patterns that emerged were 
similar across higher education sectors and student groups, but with the grad-
uation rate and earnings problems concentrated in sectors that disproportion-
ately serve new-majority students. The findings at once stimulated and rein-
forced debate and discussion about the role higher education plays in reifying 
and potentially expanding class and racial inequalities. In particular, it fueled 
debate about whether the higher salary outcomes apparent for students from 
selective schools were primarily a reflection of socioeconomic background, 
a consequence of the networking effects they experienced in college, and the 
signaling effect that degrees from selective colleges had in the marketplace, or 
whether these students actually learned more in college than others.37 Ethno-
graphic research fueled the discussion, focusing on the challenges new-major-
ity students face succeeding in selective institutions where the student culture 
and academic pathways are created for the predominantly White and more af-
fluent plurality.38 The literature speaks to imposter syndrome–the feeling that 
one is not worthy to belong in the academic community–and cultural isola-
tion, both of which can lead directly to students stopping out. In Paying for the 
Party, sociologists Elizabeth Armstrong and Laura Hamilton also demonstrate 
how low-income women students, lacking the social capital and the network 
of their higher-income peers, cannot risk achieving a middling academic per-
formance, and thus are put at greater risk by engaging fully in the social life of 
the institution. Still, it appears that the new-majority students who are able to 
navigate the environmental and cultural challenges they face in more selective 
and better-resourced institutions will have better outcomes.39

The completion movement has also generated interest in innovations in 
teaching practices and institutional structures that promise to improve student 
outcomes. There is growing evidence about the effectiveness of active learn-
ing to replace the lecture model, new approaches to developmental education, 
and curriculum redesign that adds structure to students’ degree pathways: so-
called guided pathways that steer and support students through their college ca-
reers. These strategies are particularly important for at-risk and new-majority  
students, but implementing them requires institutional resources. There is a 
real danger that the colleges at which most low-income students enroll will be 
unable to match the improvements adopted by better-resourced institutions.

With respect to teaching practices, an evidence base is growing under 
“high-impact practices” that appear to generate better student outcomes as 
measured in performance on course exams and in course completion rates. 
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A meta-analysis conducted by biologist Scott Freeman and others showed 
the positive impact of a single high-impact practice: the use of active learn-
ing techniques that enable students to construct their own understanding of 
a subject as opposed to sitting passively and listening to lectures.40 And biol-
ogists David Haak, Sarah Eddy, and Kelly Hogan have demonstrated that ac-
tive learning had disproportionately large positive effects on students from 
educationally or economically disadvantaged backgrounds, reducing educa-
tional attainment gaps.41 While the evidence base is still thin, it is nonethe-
less promising and shows that high-impact practices–others of which are 
referenced throughout this issue of Dædalus–may be a very effective means 
of addressing persistent educational attainment gaps. The question is wheth-
er sectors in which historically underserved students are concentrated are 
able, given their limited funding and high teaching loads, to support faculty 
in learning and reproducing those practices faithfully and at a sufficient scale 
across the institution to have significant overall effect on student outcomes. 
One wonders, in other words, whether innovation that promises improved 
student learning outcomes is equally accessible across sectors.

A similar concern emerges for practices that are proving themselves ef-
fective in improving outcomes for students who begin their college careers in 
developmental education. Developmental education–efforts to prepare stu-
dents to enter and succeed in college–dates back at least into the 1600s.42 In 
the United States, waves of interest in improving and reforming developmen-
tal education have typically been associated with surges in the size of the col-
lege-going population, such as after the Morrill Land Grant Acts in the nine-
teenth century or with the introduction of federal student aid funding in the 
twentieth. Such efforts intensified in the 2000s as the accountability move-
ment gained steam and shined a harsh light on the appalling low rates at which 
students beginning in remedial education were completing their degrees, and 
the disproportionate impacts on low-income students and students of color.43

From around that date, research conducted by the Community College 
Research Center (CCRC), Complete College America, and others demonstrat-
ed the efficacy of a multifaceted, whole-student approach that includes bet-
ter student advising; multiple math pathways (the removal of Algebra 2 as 
the only pathway through which one could demonstrate competency for col-
lege); corequisite instructional models whereby students were able to meet 
remedial requirements while taking credit-bearing college courses; and the 
use of multiple measures including high school GPA as well as placement test-
ing in order to evaluate remedial need.44 Recent research, however, questions 
whether the approach can be adopted by institutions housing the students 
that need it most. Implementing a corequisite instructional model reduces 
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the footprint of developmental education departments on campus without 
eliminating the need for supplemental instruction: that is, for supporting stu-
dents’ remedial needs while they are enrolled in credit-bearing courses. The 
economic impacts are doubly difficult. Developmental education depart-
ments are revenue-generating cost centers and while the marginal costs of 
instructing a remedial student are actually higher than those for a student in 
credit-bearing courses, it is not clear that the difference is enough to sustain 
the additional cost of supplemental instruction. In a nutshell, significant re-
duction of a developmental education department results in a potentially very 
significant hit on a college’s revenues–a hit that may or may not be wholly re-
coverable in a way that results from improved student retention.45

Similar concerns arise from recent enthusiasm gathering around guid-
ed pathways: a wholesale approach to the construction of narrowly focused, 
closely advised course sequences that result in a degree. Here, energy is found 
initially in the elite four-year sectors in which reform warrior and Universi-
ty of Pennsylvania professor Robert Zemsky has advocated for curricula care-
fully designed to expose students in a structured and sequenced way to the 
competencies they need in pursuit of a particular degree or major.46 For him, 
the common “cafeteria”-style approach in which students constructed ma-
jors from course catalogs that included a random assembly of courses that in-
dividual faculty cared to teach was not only ineffective with respect to learn-
ing outcomes, it was also costly. Researchers from the CCRC reached similar 
conclusions for two-year colleges where they found that the cafeteria-style 
approach contributed to relatively higher stop-out rates of historically under-
served students: notably, first-generation, low-income students, and students 
of color.47 For them, the antidote was the guided pathway. Initially observed 
by CCRC researchers in the nine community colleges affiliated with Comple-
tion by Design, the approach integrates three practices areas:48 

•• helping students choose and enter a well-defined pathway to a creden-
tial that meets their end goals;

•• keeping students on their chosen path by integrating intrusive advis-
ing and high-impact instructional practices; and

•• ensuring that students are learning along the path, again with refer-
ence to high-impact practices and continuous assessments with feed-
back loops.

Canonized by economist and CCRC founder Thomas Bailey and colleagues 
in 2015, guided pathways took off in a flash across the two-year sector initial-
ly through an institute launched by the American Association of Commu-
nity Colleges (AACC) in 2016 and then amplified through multiple copycat 
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initiatives.49 Downward enrollment pressures resulting from a strong econ-
omy may have had a role as colleges turned to retention as a means of main-
taining student numbers. And the pathways movement offered college lead-
ers a means to integrate a distracting array of piece-part reforms, all of them 
promising improved student success, but each of them advocated and imple-
mented separately. 

Early evidence suggests that a pathways approach can improve students’ 
success and contain costs.50 But here, too, one wonders about the potential 
for widespread adoption. Organizing curricula, instructional practices, and 
advising around a student’s journey requires nothing less than a fundamental 
overhaul to the educational and business models that are baked into the cul-
ture, practice, and business systems of most colleges and universities. It re-
quires significant support for professional development of both faculty and 
staff who engage directly with students. And it relies upon significant change 
leadership and change management capabilities, two characteristics that are 
typically weak in universities and colleges.51 Some third-party supports are 
available from professional (such as the AACC) and membership (such as 
Achieving the Dream) associations and from the commercial marketplace, 
notably through consultants and institutes. But these are weak levers. Seeking 
to reach the broadest number of institutions at the lowest possible per insti-
tution price, professional associations and membership organizations are not 
able to provide the hands-on supports and capability development required. 
Consultants can go deeper, but at a cost that may be prohibitive for many in-
stitutions. As a result, one wonders how and to what extent the capability to 
implement proven completion-oriented reforms will track closely with an in-
stitution’s resources and financial flexibility. If it does, it will advantage the 
very large enrollment institutions (because they benefit in all things from 
economies of scale) and the elite private and public not-for-profits. In this re-
gard, the fruits of the completion movement could very well exacerbate di-
vides that already exist across the higher education industry.

H eralded frequently as a great leveler of educational access and attain-
ment, the history of technology integration through online learning 
also raises questions about whether innovations will reduce or rein-

force inequalities.52 
Online learning has its origins in correspondence courses mounted to 

reach working adults, in-service military personnel, and professionals in 
practices requiring continuing education. Initially conducted on paper and 
through the mail, it evolved with successive generations of technology. The 
United Kingdom’s Open University is perhaps the most famous instantiation. 
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Popularized by the film Educating Rita (1983), the Open University at one time 
combined television lectures, occasional meetings between students and their 
local tutors, and in some cases, short-duration in-residence instruction that 
used sparsely populated university facilities out of term time (such as during 
summer). From the 1990s, course delivery in distance education moved from 
the airwaves to the Internet, eventually, as we have seen, propelling growth 
in the for-profit sector. Capitalizing on virtually unregulated access to federal 
student aid, rising demand from working adults and other student groups who 
were underserved by nonprofits that concentrate on recent high school gradu-
ates, and by excess demand in allied health and other industries for vocation-
ally trained workers in fields amenable to online education, the for-profit sec-
tor grew to represent about 10 percent of all student enrollments by 2010, with 
particular strength among adult and low-income students.53 

Not-for-profits in all segments were slower to engage in online learn-
ing than for-profits. Where they did engage, movement was responsive to 
the same kinds of demand growth that propelled the for-profits, notably in 
the adult learning sector. It was initially apparent in extension programs that 
were affiliated with four-year, mostly public institutions that had historical-
ly been set up to serve adult and professional students and continuing edu-
cation. With weaker forms of faculty-shared governance and greater reliance 
on nontenured instructors, extension programs were often more nimble with 
respect to educational innovation and a natural place for four-year universi-
ties in particular to experiment with online learning. From the early 2000s, 
initiatives spread onto the main campuses in both two- and four-year public 
institutions in which student course demand was outstripping supply, and in 
which per-student funding cuts energized the search for lower-cost instruc-
tional models. Different motivations were apparent among the early adopters. 
Some used online delivery to expand course-level access for enrolled students 
who, owing to funding cuts, the pressure of student numbers, and the sched-
uling challenges faced by working students and parents, struggled to find the 
courses they needed to graduate. Others, typically in the four-year universities 
and at the postbaccalaureate level, sought to break into new markets to meet 
the growing workforce demand for master’s degrees in specific fields such as 
business, education, and various areas of computer science and engineering. 

Engagement by private not-for-profits was even more restricted at the un-
dergraduate level. Highly selective institutions were by definition elite and, 
as a consequence, not interested in expanding their undergraduate numbers 
in a way that would drive toward greater use of online modalities. As a result, 
engagement by elite nonprofits–engagement that attracted the lion’s share 
of media attention–involved boutique, brand-building offerings designed to 
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show off research prowess and attract research and venture dollars (examples 
include Carnegie Mellon’s Online Initiative or Stanford’s early engagement 
with MOOCs) or, in the case of MIT’s Open Courseware initiative, establish 
credibility in international markets. In the much larger nonelite part of the 
private not-for-profit sector, online never emerged as much of an option. The 
expense associated with an effective move online was prohibitive given small 
endowments and the revenues associated with low enrollments. 

Unsurprisingly, by 2009, online instruction outside the for-profit sector 
was highly concentrated in a relatively small number of outlier institutions. 
In that year, Western Governor’s University (WGU), established in 1997 by the 
governors of nineteen states and with a significant grant from the Bill and Me-
linda Gates Foundation, offered fully online courses to over fifty thousand stu-
dents, Penn State’s World Campus served twenty-five thousand (9,500 full-
time equivalent) students, University of Maryland’s University College had 
twelve thousand online students, and there were one or two others operating 
outside the for-profit sector at something bigger than fledgling scale.54 There 
were also a number of headlining failures in the not-for-profit sector to point 
to, failures that reflected outright resistance to the genre, notably at the Uni-
versity of Illinois, where the Global Campus effort announced with great fan-
fare and with an investment of $10 million collapsed after only three years.55 
By comparison, in the very same year–2009–the for-profit University of  
Phoenix was nearing its high watermark enrollment of nearly four hundred 
thousand online students.56

Within a decade, the tables had turned. For-profits, under enormous pres-
sure resulting from the Great Recession and a hostile regulatory environment, 
collapsed, losing as much as a half of all enrollments. Several of the biggest 
for-profits went out of business (Corinthian Colleges), were bought out by 
private equity firms (University of Phoenix), merged with not-for-profit insti-
tutions looking to accelerate their own online learning initiatives (Kaplan and 
Purdue Universities), or transitioned from for- to not-for-profit status. Large 
public universities and community colleges, meanwhile, moved in to pick up 
some of the slack. WGU grew to one hundred thousand enrollments and con-
tinues achieving 10 percent year-on-year growth. Arizona State University 
serves nearly the same number annually, and the University of Central Florida 
has grown to nearly sixty thousand students with almost one-third of all stu-
dent credit hours taken online. Other evidence collected annually since 2002 
has demonstrated how online learning has become part of the mainstream in 
higher education. Large public universities and colleges are particularly like-
ly to offer a large share of student credit hours online. At these institutions, 
the faculty who teach in online courses have a significantly more favorable 
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view of their quality than faculty from institutions that offer few courses on-
line. There, too, administrators see online courses playing strategically more 
significant roles in their institution’s future than do administrators at institu-
tions with a smaller online footprint.57 

Acceleration of online learning in two- and four-year public institutions 
is perhaps best understood with reference to developments on the supply- 
and-demand sides of the market for online courseware products. On the sup-
ply side, large publishing houses and venture capital groups were, from the 
late 2000s and for different reasons, using technology to drive effective, lower- 
cost, and interactive forms of education. Publisher engagement reflected their 
long-running transition away from printed textbooks and the highly compet-
itive and low-margin nature of their online markets. Venture capitalists, on 
the other hand, were expanding into higher education, an industry they saw 
as on the verge of “disruption” given the demand from historically under-
served consumers.58 Federal agencies, notably the National Science Founda-
tion, played a role, too, as online learning acted as a focal point for emerging 
learning sciences, and so did philanthropies interested in online as a means 
of driving the completion agenda while at the same time lowering the overall 
cost structure of education.

On the demand side, larger two- and four-year public institutions were re-
sponding to market pressures: most notably, the downward pressure on pub-
lic funding. They turned to online products (stoking demand that fueled de-
velopments on the supply side) for various reasons: breaking into new stu-
dent markets including the adult markets, the grip over which was being 
relinquished by the for-profits; enhancing course access for existing (en-
rolled) students where access was threatened by budget cuts; lowering over-
all instructional costs in response to revenue pressures; and in select cases, 
improving outcomes for existing students. Work conducted by Arizona State 
University with the Boston Consulting Group demonstrated that these very 
different objectives required different strategies and had vastly different costs 
and outcomes. Breaking into new student markets was certainly possible as 
demonstrated by Arizona State, Southern New Hampshire, Western Gov-
ernors University, and a handful of others. Where fully online modalities 
were used, instructional costs could be significantly reduced by comparison 
with fully face-to-face modalities. Marketing costs were high, but not high 
enough to counteract the savings on the instructional side. However, suc-
cess as measured by student outcomes was typically lower than was available 
through face-to-face modalities, except in very focused and highly specialized 
postbaccalaureate programs that enrolled motivated and already very well- 
educated students. 
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Gains were also made using online modalities to improve undergradu-
ate students’ course access. Results were mixed, though. Online instruction 
proved less expensive than face-to-face, but in a study of California Communi-
ty Colleges, economists Hans Johnson and Marisol Mejia found that students 
taking online courses performed less well as measured in their letter grades and 
course completion rates, but had higher graduation rates.59 The study may help 
explain why, using IPEDS (Integrated Postsecondary Education Data System) 
data and comparing institutions within (and not across) sectors, we see that in-
stitutions teaching a disproportionately high number of student credit hours 
online have lower per-student instructional costs and higher graduation rates 
than those teaching fewer student credit hours online. It is as important to note 
that research also shows that outcomes for students in fully online courses vary 
significantly. First-generation, low-income, and academically at-risk students 
attending college directly out of high school, for example, perform markedly 
less well than students in other demographics. Implementation, too, appears 
to matter a great deal. A recent study published by Arizona State University and 
the Boston Consultant Group has demonstrated that at exemplar institutions, 
online undergraduate courses produce better student retention, higher gradu-
ation rates, and lower costs.60 At the same time, there is ample evidence of im-
plementations that depress student outcomes and add cost.

Of course, the industry is hardly static. Experience with online learning 
aggressively shapes implementation approaches as well as demand for better 
products, driving initiative on the supply side. Two potentially very promis-
ing trajectories are beginning to take shape. The first is the use of hybrid mo-
dalities: modalities that mix face-to-face and online instruction. Where im-
plemented well, they appear to lower costs and improve student outcomes. 
This at least is the experience at the University of Central Florida (UCF). With 
undergraduates taking nearly one-third of their credits online, UCF shows the 
best course outcomes for students in hybrid courses (with outcomes for face-
to-face and fully online falling behind in that order).61 A second very prom-
ising development is seen in adaptive technology platforms and courseware 
that integrate data science to make machine-assisted learning directly re-
sponsive to individual students’ needs and their progress and pace in master-
ing explicitly specified course competencies. By the mid-2010s, results were 
more rather than less promising for the technology demonstrating improved 
student outcomes for students from all demographic groups.62

Interestingly, while one would expect the technology to improve, thereby 
introducing even greater affordances with respect to student outcomes and 
cost, there are signs that implementation costs, requisite expertise, and scale 
economies are beyond the reach of all but large enrollment and/or highly 
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endowed institutions, at least with respect to implementations that are locally 
grown and managed. While there are other avenues for entering online educa-
tion that rely on third-party partnerships (such as with online course providers 
like Straighterline and online program management companies like 2U and Ac-
ademic Partnerships), they are relatively expensive (because they rely on a rev-
enue share with the third party) and require an institution to outsource core ac-
ademic functions, which is hard to accomplish politically. Thus, it is not wholly 
inconceivable that effective implementation of online learning may be a fur-
ther differentiating factor that begins to define our higher education landscape, 
not necessarily in ways that advantage relatively wealthier and more selective 
institutions, but in ways that favor those able to operate at tremendous scale 
and as such are able to develop their own operational services that drive enroll-
ment, control cost, and manage quality with respect to student outcomes. 

Other implications of this trend are profound and unsettling. We are al-
ready seeing evidence that fully online providers acting at enormous scale are 
competing directly in regional markets for low- and middle-income students 
with the majority attending college directly out of high school. These are stu-
dents who have historically been served by less- and nonselective four- and 
even two-year institutions using traditional face-to-face modalities. As the 
net average price of traditional experiences escalates, the fully online provid-
ers (which can cost the students between one-third and one-half as much over 
four years) will look increasingly attractive. Given data that question the ef-
ficacy of fully online education with this student segment, these market me-
chanics could result in further stratifying our educational ecosystem. Poten-
tially, personalized, face-to-face experiences could be concentrated in more 
selective institutions for those able to afford their relatively high net average 
price, and less effective, more impersonal, fully online experiences would be 
available for the rest who cannot. 

A s a historian, I cannot bring myself to believe that the past is pro-
logue; that the future is determined and entirely beyond our ability 
to shape. The observations I have made as an industry spectator, one-

time investor, and sometimes institutional leader also point in a more opti-
mistic direction. Essays in this issue of Dædalus show how the choices made 
by individual faculty members about how to engage in teaching and learning 
have a profound and significant impact on their students’ outcomes.63 At the 
institutional level, too, we all know of colleges and universities that have bent 
predicted outcomes for their historically underserved student populations, 
in some cases even eliminating pervasive attainment gaps between Brown, 
Black, and White and between rich and poor. These institutions are aligning 
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countless individual choices behind deliberately chosen strategic goals pur-
sued by leaders who are competent in change management approaches that 
work in their sectors.64 Finally, we can point to education public policies that 
show promise in altering the course of our future. In Tennessee and Ohio, for 
example, we see state governments that have designed and implemented poli-
cy regimes that lessen the degree of difficulty entailed for universities and col-
leges in their pursuit of more equitable outcomes. And while it is too soon 
to know the impact of various “promise” initiatives that tilt toward access to 
higher education that carries low or even no tuition cost for students (such as 
the Tennessee Promise Program), it is reasonable to claim that they reflect in-
tentional policy choices designed to alter the path we are on and blend inter-
est in greater social equity with workforce development goals.65

While none of this constitutes a solid evidence base, it does at least suggest 
that the future of higher education may be ours to shape; that the choices we 
make for ourselves, our institutions, and our public policies will determine the 
trajectory of higher education and its social impacts. Given the direction we ap-
pear to be headed, now is a good time for us to review those choices and think 
carefully about where they will lead our industry and with what impacts on our 
society. Now is a good time to engage deliberately (and with a view ultimately to 
aligned action) in a conversation about the future of undergraduate education.
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The teaching of science to undergraduates aligns poorly with the practice of sci-
ence, leading many students to conclude that research is boring and researchers 
themselves are antisocial geniuses. Creativity, a key driver of scientific progress, 
is underemphasized or ignored altogether in many classrooms, as teaching fo-
cuses on the complex integrated concepts and voluminous amounts of informa-
tion typical of STEM curricula. Faculty, largely untrained in science education 
per se, teach largely as they were taught, through lectures based in textbooks. 
This situation could change, and students’ understanding of research practice 
could be fostered relatively easily, if faculty began teaching classes focused on 
the journal articles they read in their professional lives. In this essay, I outline a 
novel scaffolded approach to guiding students in a) deciphering the complexi-
ties of scientific literature and b) the process of gaining new understanding of 
who scientists are, what they do, how they do it, and why. 

“Activity without understanding seems to be a regular feature of 
classroom life for science students in American schools.”1

“Argument and debate are common in science, yet they are  
virtually absent from science education.”2

“All too often biology education appears to be defined by trivia–
an impression that can alienate students from what is an inherently 
highly personal and intellectually fascinating subject.”3

Science professors want students to learn how to think deeply and criti-
cally about key concepts; retain understanding developed in class; and 
sharpen analytical abilities that can be applied in novel situations. Yet 
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what many science courses actually require from students–mere recall–does 
not promote the development of these skills. An undergraduate can complete 
multiple science courses by passing exams, yet have only a fragmented under-
standing of science. As a result, too many students lack the ability to apply cre-
atively what was learned; for example, to relate physical and chemical prin-
ciples to biological systems.4 In upper-level electives, which should build on 
foundational knowledge acquired in prerequisite classes, teachers find them-
selves reteaching fundamentals that students previously “learned” in prereq-
uisite courses, but did not understand or retain. Current approaches to under-
graduate STEM education are failing many students, and have been for years.

The National Research Council compendium How People Learn proposed at 
the dawn of the twenty-first century that “to develop competence in an area 
of inquiry, students must: (a) have a deep foundation of factual knowledge,  
(b) understand facts and ideas in the context of a conceptual framework, and 
(c) organize knowledge in ways that facilitate retrieval and application.”5 
Multiple lines of evidence support the argument that college science teach-
ing errs by overemphasizing factual knowledge (via extreme content cover-
age) while neglecting the more complex issues of building conceptual frame-
works. Students need to spend more time focused on synthesizing, extending, 
and applying what they have learned. Further, current teaching practices vir-
tually ignore scientific creativity, a key driver of scientific advancement. 

The nature of science is similarly neglected. Faculty members’ deep 
knowledge of how scientific research is done is rarely communicated in the 
classroom, and opportunities for developing students’ reasoning and argu-
mentation skills are largely missed, as instructors and students alike confront 
the ballooning quantities of information. Despite years of efforts at reform 
supported by organizations including the National Science Foundation, the 
Howard Hughes Medical Institute, and the American Association for the Ad-
vancement of Science, the typical science course is still a lecture, and though 
faculty members may recognize the importance of higher-order cognitive 
skills, many test primarily for recall of details.6

Multiple attempts to reform college science teaching are in progress, with 
many focused on increasing student engagement.7 These are often conveyed 
through publications, workshops for college professors, instructors, or post-
doctoral fellows, and, in some cases, the addition of pedagogical training to 
graduate curricula. Ideally, changes in faculty members’ (and future facul-
ty members’) understanding of best practices for teaching and learning will 
trickle down to the benefit of college students. This process, however, will 
be slow. Even faculty members who are motivated to hone their skills by at-
tending teaching workshops find it difficult to shift their classroom practices 
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substantially.8 When this training technique has been analyzed, only limited 
data support its efficacy.9

Many reform proposals seek more engaging ways for professors to convey 
material from college textbooks. We need a revolution in undergraduate sci-
ence education: with teaching primarily based not on textbooks but on pri-
mary literature, and classroom focus on depth rather than breadth. Of course, 
core factual content is necessary, but it should not dominate what students 
learn. Just as one does not need native fluency in Spanish in order to travel 
successfully in Madrid, students do not need encyclopedic knowledge of sci-
entific facts in order to engage in scientific discourse.

In this model, “fundamentals” courses will be present, but streamlined. 
Broad-coverage textbooks will serve as references rather than as the back-
bones of syllabi, and students will learn to read, analyze, and understand pri-
mary literature, and go on to review, intelligently criticize, and propose follow- 
up studies for published research reports. In this process, they will be able to 
define for themselves what they “need to know” and look up key content to 
fill in gaps, without losing focus on the broader picture of the logic of a study. 
They will see how the experiments or descriptive studies reported in a giv-
en paper led to interpretable evidence. In an unconventional but immensely 
valuable step, students will gain insight into issues not reflected in published 
success stories through an email Q&A encounter with authors. Class sessions 
will resemble lab meetings that range over the nature of science, scientific cre-
ativity, the logic of study design, and the motivations of researchers, in addi-
tion to the findings and conclusions of individual papers. Such activities will 
help students develop a deeper understanding of the subject at hand, coupled 
with transferable analytical skills.

T here are many ways to teach using scientific literature. These include 
methods for using individual data panels from a paper as the focus of 
class discussion and providing closely annotated online versions of 

papers with prompts and suggested activities for teachers and students.10 Pri-
mary literature–focused approaches have been adapted for large-enrollment 
undergraduate and graduate courses.11 My focus here is primary literature 
analysis through the CREATE strategy (Consider, Read, Elucidate hypotheses 
or questions, Analyze and interpret data, Think of the next research study, En-
gage with the authors), which I began developing in collaboration with ge-
neticist Leslie Stevens in 2003.12 We felt that focusing on primary literature 
would: 1) leverage professors’ deep understanding of the research process; 
2) reveal to students how knowledge develops in science while consolidat-
ing their conceptual understanding of, in the initial iterations, biology; and  
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3) provide insight into the nature of research careers and the people who 
choose them. 

In the past fifteen years, we and collaborators have evaluated the effective-
ness of this teaching and learning strategy using an array of cognitive and af-
fective assessments of a variety of student populations, across courses taught 
by faculty at diverse two- and four-year institutions. The original CREATE 
course was designed as an elective for upper-level students. Based on student 
feedback, we developed an additional CREATE course for first-year students; 
this freshman population included both future STEM and non-STEM majors. 
The core tenets of the CREATE strategy are the same in both courses and both 
use primary literature, although the readings differ. In the upper-level “Analy-
sis of Scientific Literature” CREATE course, papers (such as from Science, Neu-
ron, or Developmental Biology) are chosen to capitalize on upper-level students’ 
(theoretical) core understanding of STEM topics from previous courses. The 
first-year “Introduction to Scientific Thinking” CREATE course uses literature 
on topics (such as animal behavior, infant cognition, or distracted driving) 
that do not require a foundational physics or chemistry background. Here, a 
newspaper or Internet report is often used to introduce the subject before div-
ing into the primary literature. The first-year version of CREATE thus builds 
on the foundation of students’ high school backgrounds. While many of 
these students have not yet chosen their major field of study, like upper-level  
CREATE students, they make significant gains, for example in critical think-
ing, self-efficacy, and expert-like scientific thinking, as well as in epistemolog-
ical maturation.13 Thus, for students who take a single general education sci-
ence course in college purely to fulfill a requirement, a CREATE course would 
be substantially more beneficial than a mile-wide, inch-deep overview of gen-
eral biological topics, much like the high school biology courses that likely in-
spired some students to avoid STEM in college.14 

CREATE courses are built using modules: sets of papers that were either 
written in sequence by one lab or by multiple labs attacking the same chal-
lenge. CREATE instructors typically choose module topics that are within 
their own expertise, and the CREATE website provides sample modules and 
“road maps” for how to teach them.15 CREATE instructors do not teach by tell-
ing students about the papers, but coach the class to discover why and how a 
given study was done and to think deeply about how (and sometimes if ) the 
data drive particular conclusions. Classes are run much like lab meetings: stu-
dents are guided in a stepwise process of decoding and deconstructing/recon-
structing research studies (see Table 1). Substantial amounts of class time are 
spent on discussion and interpretation of data, with students challenged to 
analyze the data as if it were from their own research. For this constructivist 
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Step Activities

Consider

•• Concept map introduction
•• Review main concepts
•• Relate old and new knowledge
•• Define knowledge gaps for review

Read

•• Look up vocabulary, paraphrase key sentences
•• Annotate figures
•• Represent table data in graphical form
•• Sketch “what went on in the lab or field” for each 

experiment
Elucidate 
hypotheses 
or research 
questions

•• Retitle each figure in your own words
•• Use the sketch of the study to derive question being 

asked or hypothesis being addressed

Analyze 
and inter-
pret data

•• Use templates as a framework for interpreting data
•• Learn to cope with jargon of scientific writing
•• Determine the organization/logic of each experiment
•• Discuss data in class
•• Write bullet points for your own discussion
•• Write your own title for the paper

Think  
of the next 
experiment

•• Design and sketch two different follow-up studies for a 
given paper

•• Pitch your experiment to a student grant panel
•• Compare/debate/defend various proposed experiments

Engage  
with  
authors or 
experts

•• Students brainstorm questions to ask
•• Faculty member edits list, sends single survey once to 

each author or expert
•• Students annotate, reflect on, and discuss responses

Table 1
Steps of the CREATE Process

Source: Adapted from Sally G. Hoskins and Leslie M. Stevens, “Learning our L.I.M.I.T.S.: 
Less Is More In Teaching Science,” Advances in Physiology Education 33 (1) (2009).
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process to succeed, students must be very well prepared for each class session. 
Passivity is not an option. We recognized that students were unaccustomed 
to prepping intensely for class and devised methods to address this challenge.

Before class, students complete a variety of homework assignments that 
require employing a combination of pedagogical tools, including concept 
mapping, sketching, and paraphrasing key sentences (see Table 2). Students 
build their own textbooks throughout the term by compiling homework ma-
terial and annotated research papers along with background information they 
sought out to fill self-discovered gaps in their knowledge. These portfolios are 
brought to every class and may be consulted during open-book exams. While 
upper-level CREATE classes have foundational prerequisites, we find that stu-
dents have difficulty retrieving and applying knowledge from such courses; 
thus, it is key for them to begin to assess what they do and do not know and 
fill in where needed. In class, the instructor leads a discussion of each figure 
and table of the paper, examining what was done in the lab or field to gener-
ate these data. This is an important step often skipped in traditionally taught 
courses; many students are accustomed to analyzing results without consid-
ering how they were generated. This process is time-consuming but valuable. 
After completing the data analysis of a given paper, students propose and de-
bate potential follow-up studies, experiencing the creativity and open-ended 
nature of scientific exploration. 

Important for their potential to evoke revolutionary change in science 
pedagogy, CREATE teaching strategies can be easily learned and applied, since 
they capitalize on skills that college faculty members already possess though 
rarely employ in the classroom. As one faculty colleague noted, “I used to 
spend the 48 hours before any class running around making PowerPoints. 
Now my prep is my last ten years’ research experience in this field.” CREATE 
faculty need not be active researchers; those who have engaged in research 
for their graduate degrees also have deep knowledge of this art, which is rare-
ly brought to class. The CREATE website provides guidance for those whose 
research experience is limited.

CREATE pedagogical approaches align well with advice from science edu- 
cators, though the strategy was developed without strong influence from ed- 
ucation literature. Like most college faculty members, Dr. Stevens and I were  
largely unaware of that literature when we began crafting an approach that 
could take students beyond a paper’s abstract when they “read” primary liter- 
ature in science. Our subsequent research, including collaborations with sci- 
entists Kristy Kenyon, Alison Krufka, David Lopatto, and Stanley Lo, has doc-
umented that students in CREATE courses make significant gains in critical 
thinking, experimental design ability, content integration ability, self-efficacy, 
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Table 2
The CREATE Strategy Fosters Creativity, Synthesis, and  
Analytical Thinking 

Pedagogical Tool Value for Students

Concept mapping
•• Explicitly relate old and new knowledge
•• Build metacognitive skills

Cartooning
•• Learn to visualize how data were generated in 

the lab or in the field
•• Create a context for the data analysis

Annotating figures 
and transforming 
tables

•• Write identifiers and clarifying notes directly 
onto figures

•• Represent data from tables graphically

Paraphrasing
•• Rewrite key sentences of the paper in your own 

words
•• Learn to cope with jargon of scientific writing

Analyzing data using 
templates

•• Determine the organization/logic of each 
experiment

•• Engage closely with data by triangulating  
between figures, tables, methods, and results

•• Interpret results critically; evaluate the roles  
of controls

Grant panel activity

•• Practice creativity and synthetic thinking
•• Hone critical skills of analysis
•• Develop communication skills through  

deliberation and debate of the proposed 
experiments

Surveying paper  
authors by email

•• Gain insight into the people behind the papers
•• Recognize that scientists are diverse, much like 

the students themselves
•• Change negative preconceptions of scientists 

and research careers

Source: Adapted from Sally G. Hoskins, Leslie M. Stevens, and Kristy L. Kenyon, The 
CREATE Teaching Handbook, unpublished.
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and attitudes toward science.16 Students also undergo significant epistemolog-
ical maturation and show more sophisticated (scientist-like rather than nov-
ice-like) thinking after a single CREATE course.17 These courses are straightfor-
ward to develop and inexpensive to offer (there is no wet-lab component). 

I n principle, CREATE courses could be easily added to college science cur-
ricula, but in practice, changing how college faculty members teach is a 
tall order.18 Fifteen years of research on the CREATE strategy have pro-

duced substantial data supporting its efficacy, but faculty members do not 
typically design courses or classroom approaches with reference to science 
education literature.19 Many are constrained by long-standing tradition; for 
example, around the “content” question. Professors may feel a responsibil-
ity to cover all the material of the voluminous textbooks typically assigned 
for college courses. Yet covering is not teaching. At CREATE faculty devel-
opment workshops, it has been typical for participants from a wide range of 
two- and four-year colleges and universities to note with frustration that their 
upper-level students seem not to have a working understanding of key infor-
mation covered in course prerequisites, and that first-year students do not re-
member the material covered in their high school science classes. 

Given the explosive growth of science since the mid-twentieth century, 
even if students were to remember 100 percent of the facts from their founda-
tional STEM courses, they would not be prepared adequately for future scien-
tific, teaching, or biomedical careers, or to vote intelligently on science-based 
issues of public policy. As knowledge expands and new techniques are devel-
oped, professors teach material that was not discovered until well after their 
own college years, and those engaged in research use methods that did not 
exist when they were working on their Ph.D.s.20 Remembering how to clone 
1990s-style does not prepare one for CRISPR technology, but knowing how 
to read and understand primary literature arguably does. Remembering all 
the steps of mitosis (covered in middle school, high school, and virtually ev-
ery undergraduate general education biology textbook) does not prepare stu-
dents to take a stand on the question of vaccines. Whether or not students in 
CREATE courses continue in science, they will benefit from having the ability 
to evaluate scientific claims. 

It is the nature of science to grow and change continually, yet traditional 
educational approaches imply that if students master a finite amount of con-
tent, they will be prepared to go forward. Scientists constantly push into the 
unknown, often developing new studies by brainstorming with colleagues 
and working to interpret and understand unexpected data. Students, in con-
trast, often perform teacher-designed experiments with predictable results, 
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and fail to engage fully in the scientific process. That is, science as presented in 
typical classrooms only rarely reflects the practice of science. Many students 
taught in traditional ways 1) do not remember or understand deeply key con-
tent; 2) do not gain insight into the research process, the nature of science, or 
scientific creativity; 3) retain views of science and scientists based on nega-
tive stereotypes; 4) if STEM majors, change to a non-STEM field; or 5) if non-
STEM majors, do not gain a real understanding of how research relates to so-
cietal goals.21 

How did we reach this impasse between what we know science to be 
and how we teach it? Indisputably, faculty members play a key role 
in students’ understanding of science. Yet unlike K–12 teachers, the 

vast majority of college instructors have limited–or no–training in the fun-
damentals of teaching and learning. Neither how people learn nor current re-
search-based best classroom practices are a standard part of graduate or post-
graduate curricula in science, much less in the lives of newly hired assistant 
professors. Lacking such guidance, many teach as they themselves were taught, 
modeling the behaviors of their own favorite college teachers, usually lecturers.

Teaching higher-order thinking skills has proven particularly challenging. 
Despite exhortations of decades of science education reform advocates, for 
example in the American Association for the Advancement of Science’s sci-
ence education reform report Vision and Change, the majority of college sci-
ence courses are still taught in lecture format.22 Regarding the consequences 
of lecture, biologist Philip Camill notes, 

Students exposed only to lecture information . . . are ill-prepared for graduate or 
professional school where they will be required to think independently, develop 
research programs, or react to novelty or uncertainty. More importantly, lectures 
and cookbook labs squelch student curiosity because they leave no room for stu-
dents to take charge of their own learning.23 

Today’s science students are constantly exposed to PowerPoint versions of 
scientific processes that encourage a simplistic, linear, stepwise view, mask-
ing the often intriguingly tangled paths within research–plus the occasion-
al serendipity–that lead to discoveries. As noted by higher education schol-
ar Ian Kinchin, by the time a PowerPoint lecture has been prepared, the in-
tellectual work of disentangling and making sense of the complexity of the 
topic at hand has all been done for the student before class, by the professor.24 
The student receives (and may simply memorize) a distortedly vectorial view 
of scientific discovery. Kinchin quotes John Dewey (definitely not discuss-
ing a PowerPoint in 1910): “Just because the order [of a lecture] is logical, it 
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represents the survey of subject matter made by one who already understands 
it, not the path of progress followed by a mind that is learning. . . . The latter 
must be a series of tacks, zig-zag movements back and forth.”25

Putting this cognitive gap aside for a moment, one might expect that ex-
periencing the hands-on activities of physics, chemistry, and biology in se-
mester-long introductory courses that include labs would naturally lead stu-
dents to begin to think more like physicists, chemists, and biologists. In fact, 
there is evidence that student thinking becomes significantly less expert, thus 
more naive, over a semester in such courses.26 This finding is a clear signal 
that there is a need to modify introductory STEM courses to introduce more 
cognitive challenges. 

Data collected over decades indicate that many STEM-interested stu-
dents leave these majors due to disappointing experiences in intro-
ductory courses.27 Intriguingly, the attrition is apparently not be-

cause students doubt their intellectual abilities, but rather largely because 
they are bored or overwhelmed by the material and the competitive atmo-
sphere. Students who persist have a hard time gaining and retaining an inte-
grated understanding of course material or a real understanding of how re-
search is done, or how science advances. Thus, traditional teaching of science, 
a route often followed by faculty members because they survived it and/or be-
cause other job pressures mean they don’t have time to experiment with any-
thing that might be better, can have far-reaching negative consequences.

Participation in undergraduate research experiences can be pivotal for col-
lege students, inspiring some to choose research careers.28 However, if pre-
vious coursework has reinforced a distorted idea about science (such as “sci-
ence is boring”; “everything is known already”; or “it’s all in my textbook 
waiting to be memorized”), students may avoid research opportunities. Stu-
dents who must work to support themselves may not have time for extracur-
ricular research. Distortions about “who” becomes a scientist are also rele-
vant. Popular culture conveys an image of scientists as loner geeks/geniuses, 
potentially alienating anyone who is gregarious and does not have a straight-A 
transcript from even considering hands-on research.

Editorials in science journals urge reform, yet the encyclopedic nature of 
many twenty-first-century textbooks makes it difficult for students to under-
stand what science “is,” much less that biology, for example, has a primary lit-
erature of its own. By significantly underrepresenting scientific processes in 
their illustrations, traditional textbooks for introductory biology have made it 
difficult for students to recognize that the books’ facts and concepts were de-
rived from carefully designed research studies.29 Some textbooks, however, 
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are grounded firmly in literature, for example, citing some four thousand au-
thors over twenty chapters.30 These help students recognize that there are 
researchers behind the conclusions, but still, individual research studies are 
compressed drastically, making it difficult for students to reconstruct the sci-
entific thinking underlying the conclusions presented. The development of 
new textbooks focused in part on published data is a promising step, but there 
are still large aspects of the research process missing from textbooks: for ex-
ample, the reality that scientists learn a great deal from experiments that fail 
as well as from those that succeed, and that they constantly revise their work-
ing models in the face of unexpected results.31

As scientists, we should look at the data and draw the obvious conclusion. 
Major change in STEM education at the college level is needed, and the soon-
er the better. Given the emphasis on grants and publications in tenure packag-
es, however, the current situation is unlikely to change in a top-down, admin-
istration-driven way. The post hoc efforts of including teaching workshops 
in graduate training or using teaching assistantships (such as lab instructor-
ships) as opportunities for pedagogical development, while positive, do lit-
tle to prepare graduate students for the real rigors of designing and teaching 
classes. What this implies about how universities value teaching and learning 
compared with the many other activities in which their faculties are expected 
to engage is an issue for a different essay. 

Refocusing science pedagogy largely on primary literature would leverage 
preexisting skills of faculty members and has the potential to benefit students 
and teachers alike, but this will require a major shift in teaching and learning 
methodologies. Primary literature is a key medium of science research that is 
usually ignored altogether in the undergraduate STEM classroom. When liter-
ature is used, it is often approached superficially, as when a student “presents” 
a twenty-five-page paper in five minutes, recapping the abstract and conclud-
ing paragraph, and tacitly accepting all the findings, then sitting down to 
watch classmates perform the same ritual. In literature and history, among 
other subjects, primary sources form the skeleton of many course syllabi. This 
can be equally powerful in undergraduate science classes, as learning to de-
cipher primary scientific literature can help build sophisticated reading and 
critical analysis skills while simultaneously illustrating how new knowledge 
is generated, evaluated, and built upon. To gain perspective on how biologi-
cal research is done, in order to really understand where the textbook infor-
mation comes from, students need fluency and experience in the language of 
the field, as well as some sense of what it is like to be a working scientist. To 
gain critical thinking skills, students must engage in, and practice with, ac-
tivities involving analysis, synthesis, and higher-order reasoning.32 To learn 
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to evaluate societal issues influenced by science, students must read beyond 
content-rich introductory science textbooks focused on “science basics,” and 
learn to decode the studies whose outcomes lead to new understanding in sci-
ence. Higher-order thinking can be promoted in a cost-effective way through 
the close analysis of primary literature.

A n important aspect of the CREATE process involves challenging stu-
dents to tackle the question of how to follow up a given study. After 
fully analyzing a given paper, students individually design their own 

“next experiments” or follow-up research studies (recognizing that not all re-
search involves experimentation), and then vet each other’s proposals in an 
anonymous grant-review exercise (no one knows who designed which study). 
In our experience, this is the first time in a science course, whether in middle 
school, high school, or college, that students have been asked to exercise cre-
ativity and design a research study based on their own original idea. In the pro-
cess, students recognize that research is rarely “finished,” even though papers 
come to definite conclusions. The process also illustrates that a given published 
paper could be followed up in multiple ways and that choices are made based 
on the most recent data and not predestined from the start of a research study. 

Depending on class size, there may be four to six student panels that delib-
erate by looking at the logic of the designs proposed by their peers, considering 
how a study flows from the work just analyzed, and factoring in the original-
ity of the proposal and the potential impact of the work proposed. Logic- and 
evidence-based thinking can be done by students at any level, because it is not 
dependent on any particular body of background information beyond what 
was studied in class. The fact that the CREATE approach successfully builds 
both upper-level and first-year students’ critical thinking skills and self-effica-
cy argues that the traditional approach–that the “first years of a STEM major 
are for the basics; then we’ll get to the higher-order thinking in later years”–
is needlessly limiting.33 Students at all levels enjoy the freedom to create fol-
low-up studies and to argue collegially about which are best, using evidence to 
back up their claims and thereby hone critical analytic skills. The faculty mem-
ber may guide individual panels’ discussions with prompts, and research-ac-
tive faculty may also provide insight from personal experiences on such panels. 

Experience has shown that these grant panels–all weighing the same con-
tenders–often rank proposals differently. This situation surprises the student 
participants (“Experiment 6 was obviously the best! WHY did your panel pick 
experiment 12?!”), underscoring how peer reviewers bring their own prefer-
ences and opinions to the table and the reality that more than one excellent 
follow-up option exists. Education research supports the idea that projects 
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like this, which lack a single “correct” answer, stimulate creativity.34 After the 
grant panel, students are highly interested in the follow-up the authors actu-
ally carried out, newly aware that the choice was one of a number of viable op-
tions. The process of analyzing a full paper, designing follow-ups, and evaluat-
ing them repeats with each paper in a set of two-to-four articles. This strategy 
allows students to build their skills and illustrates both the conceptual flow of 
a given project over a two- to ten-year period and shows research itself to be a 
creative and open-ended process. Most of our data are derived from CREATE 
courses in biology; findings in other disciplines, including chemistry and psy-
chology, while less extensive, are consistent with the biology findings.

T he intensive focus on research design and data analysis in the  
CREATE classroom is complemented by a look at the people behind 
the papers. Late in the term, students generate a set of questions for 

authors of the papers they have analyzed. These are compiled by the instruc-
tor into a single survey that is emailed to each author, including principal in-
vestigators, postdocs, and graduate students. Responses reveal insider infor-
mation about the studies along with insights into the researchers’ lives and 
motivations. These more personal reflections help dispel negative percep-
tions held by many students regarding research life (that it is lonely, boring, 
and open only to straight-A geniuses, for example). In a given semester, all au-
thors are sent the same set of questions. Researchers seem to enjoy the oppor-
tunity to respond to students’ questions, and a response rate of more than 50 
percent is typical. The spectrum of responses is broad, underscoring for stu-
dents that “scientists” are a widely diverse group of individuals with unique 
ideas and backgrounds. These replies can provide revelatory insights to ques-
tions such as:

•• In your opinion, is it necessary to be “a brilliant person” to be a re-
search biologist?

•• How do you balance career and family? (if applicable)
•• Do you ever get bored? Or frustrated when experiments don’t work? 

How do you deal with it?
•• What would be your “dream discovery”?
•• Have you encountered any ethical dilemmas along the way? How were 

they resolved?
•• What happens when there are differences of opinion within the lab? 

Who decides?
•• Are there any clinical applications of your work, and if so, what are 

they?
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•• How do you choose the next step in your research program? That is, 
out of all the potential “research directions” to choose next, how do 
you decide which to do?

Students annotate authors’ responses, noting comments that particular-
ly surprised or inspired them. Class discussion of the authors’ comments il-
luminates a number of rarely discussed aspects of science, including how the 
“next step” is in fact chosen for a given project, how researchers respond to 
setbacks, and that many successful scientists were not, in fact straight-A stu-
dents. Further, passion and persistence are more important than genius. Nu-
merous aspects of the nature of science also are highlighted: that knowledge 
changes over time; that science is creative; and that rejected hypotheses are 
critically important on the road to achieving understanding.

After the first three upper-level CREATE classes, we conducted postcourse 
interviews of students to complement other cognitive and affective assess-
ments. We learned that even after three years of college science, students 
(mostly graduating seniors) came into the class harboring quite negative 
opinions about science and scientists. Such misapprehensions can deter stu-
dents from considering research careers. CREATE courses can refute such fal-
lacies, and the email survey likely contributes substantially to this by empha-
sizing the highly personal aspects of biological research.35

What follows is a series of student comments made during post-CREATE 
course interviews. Their reflections illustrate four conclusions about the effi-
cacy of the model.36

CREATE changes students’ ideas about research:

“As far as research, I learned that one answer can lead to so many different things, 
and every person has their own ideas about where the ideas will lead. And I 
thought that was like the coolest thing, because I had always thought everybody 
would go in the same direction.” 

“I think the biggest, kind of like enlightenment for me is that you can have your 
own ideas . . . and you can come up with your own interpretation of things and not 
necessarily be ‘wrong.’ I think there is a lot more creativity behind science than 
most people are aware of.” 

“I always thought . . . that people do research and they spend all their lives on this 
one topic, and then it doesn’t go right, and then, Oh, their whole life’s work is, you 
know, screwed up. . . . But that’s not really the way it works. You keep changing, 
and moving, and stopping/starting, 180-degree turn, stopping/starting, maybe go 
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back to where you were originally and then move in a completely new direction, 
so it’s just a process of discovery.” 

CREATE changes students’ ideas about scientists:

“I thought [precourse] they were close-minded. They just had one specific thing 
in mind and then bam-bam-bam they proved it and that was it. ‘This is my evi-
dence: a, b, c, d, e, f, g. Forget it; can’t refute it.’ That’s it. [Now] I think scientists, 
they are always asking questions, they always want to know more. They have an 
angle in mind, and hopefully they strive toward that point. But they may be devi-
ated from that by new discoveries along the way. Then they may have to reshape. 
So I think that . . . they have to be open-minded in a way.” 

“I learned how scientists think. Before, I thought scientists were like, you know, 
‘machinery kind of people.’ . . . Somehow now they are more human. . . . It’s kind of 
cool. . . . I feel like they are more relatable.” 

“[Before, I thought] yeah, just geniuses. Straight As, 4.0s, they were like just 
knockin’ it away. . . . Before, I thought they didn’t have any families; like ‘This Was 
Their Life.’ But now I’m like, no, they have families, they have careers, they have 
doctor’s appointments; they have everything going on. . . . You realize they’re peo-
ple, trying to balance life, family, career, everything, just like a normal person; 
and anybody in the world . . . you know, like they are not just geniuses, that every-
thing comes simple to them. . . . They just have a better understanding of a partic-
ular subject. But they are people.” 

CREATE changes students’ ideas about who can be a scientist:

“Who can be involved in scientific work? It’s not ‘very rich people’; it’s not the 
professors alone, it’s not the students who are getting the As. But I think every-
body is capable of being involved in scientific work, provided he gets the correct 
guidance. That’s what I found out.” 

“I myself could be a scientist now. Before I was like, only ‘some kinds of people’ 
can be scientists and it has to be like these geniuses, who were, you know, like 
eight times smarter–I learned that it can be anybody. Anyone can be a scien-
tist; it has to do with having a passion to do research, and just a drive, and not to 
get bogged down by failed experiments and things not going right, but just to go 
through a process, because there’s a thinking process you have to go through, of 
elimination, and trying, and experimenting.” 

“Research, I thought, was just like, ‘certain people’ can do it; not everyone can be 
a scientist. Now I feel like if you train, if you get the right training and the right 
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background knowledge . . . I could be a scientist if I wanted to. I could be a scien-
tist. . . . Before I was like: I wasn’t one of ‘those people’ that could do science, but 
now, reading the papers . . . I realized that I can be a scientist if I wanted to. If I re-
ally worked hard towards it.” 

Students perceive their gains in CREATE courses to be transferable: 

“I walked away with skills that are going to help me in every single class I take 
again, and even in life, really. I feel like I can take on my own taxes this year! Just 
being able to sit down and focus and not get bogged down.” 

“I think for any future class I take or even for my own personal interests, looking 
for information and really understanding what’s out there is going to be a lot easi-
er for me. And I’m not going to be as afraid to read a twenty-page paper.”

“I’m not as intimidated when I’m learning something new, because I feel like this 
whole semester we’ve been learning new things. So, it helped a lot. . . . Pretty much 
in other biology classes they just give you information and ask you to spit it back 
out . . . and this class was really neat because . . . it allows you to think of things on 
your own and use your own creativity, so that was good.” 

The CREATE strategy helps students develop a deep understanding of a 
module’s papers, which provide insight into how knowledge in a research 
area deepens over time. Moreover, the method works on multiple levels. In 
upper-level CREATE courses, learning the specifics of methods (such as fluo-
rescence-activated cell sorting, confocal microscopy, CRISPR/Cas9 technol-
ogy, or immunoprecipitation) helps students see key principles of biology, 
chemistry, and physics put to use, and emphasizes the multidisciplinary na-
ture of scientific research. In both the introductory and upper-level courses, 
dissecting the logic of the experiments and closely analyzing the data help stu-
dents think like scientists. Class discussions, personal experiences related by 
the professor, the repeated experimental design and grant panel activity, and 
the author emails provide additional layers of insight into the nature of sci-
ence and of scientists. The components of CREATE likely work synergistically 
to evoke the cognitive and affective outcomes documented to date.

Published papers are of course not transcripts of lab activities. Textbooks 
largely omit the research process, and primary literature arguably sanitizes it, 
presenting only the successful efforts. Experiments that led nowhere are (un-
derstandably) left out of published papers, and rejected hypotheses are not 
discussed (unless the point of the paper is to upend a previously held idea). 
The thought processes behind the studies are thus implied rather than stat-
ed. These important aspects of research projects are issues for the CREATE 
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instructor to bring up in class. They are often also illuminated in the email 
surveys. In response to the question, “If your experiment does not turn out as 
expected, is this a problem? What do you do?” one author wrote, “I personal-
ly love it, because it means that it is time to check my premises and I thus may 
be getting closer to making a truly new discovery.” A different author point-
ed out: 

This happens all the time–especially early in a project while exploring ideas–but 
is typically not a problem as long as things are working technically. One wants to 
always be open to different models and seek answers with exploratory hypotheses 
but an open mind. Something different than expected can in fact be exciting, be-
cause it can lead to deeper understanding. . . . Something was incomplete or wrong 
about a prior held view. 

Students reported expecting a different answer: that researchers would be 
depressed or consider themselves failures. Instead, rejected hypotheses and 
confusing results were recast as unsurprising aspects of scientific investiga-
tion, and often a stimulus leading to development of better ideas. To a student 
question on whether the researcher had experienced “ethical dilemmas,” the 
first respondent simply said “No.” The second responded, “Yes, and if any-
one tells you ‘no,’ they’re lying!” Overall, the email interview activity pro-
vides abundant insight into both the research process and researchers them-
selves–insight difficult or impossible to achieve in traditionally taught sci-
ence courses.

T he topics of scientific creativity and science as understood by the gen-
eral public deserve more comprehensive treatment than is possible 
here, but teaching and learning with the CREATE strategy has impli-

cations for both. Because traditional science courses overemphasize content 
at the expense of scientific reasoning, argumentation, and design, they render 
scientific creativity virtually invisible.37 Unfortunately, creativity itself has 
proven problematic in education: work at the K–12 level has suggested that 
teachers may suppress student creativity rather than nurturing it; thus, a cre-
ative spark may end up being more of a burden than an asset for students.38 
In CREATE classrooms, students find that designing creative follow-up stud-
ies can lead to success in the friendly competition of the grant panel process, 
and they become increasingly aware of the creativity underlying scientific re-
search in general.

While every paper is, in principle, creative, papers also provide opportu-
nities for professors to emphasize the everyday smaller-scale creativity inher-
ent to research science. For example, one paper read in an upper-level CREATE  
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biology elective examines how growth cones, the amoeba-like tips of grow-
ing nerve fibers, find their way in embryos. The paper opens with the au-
thors growing pieces of retina in sterile dishes and discovering that the reti-
nal growth cones collapse in response to treatment with a particular growth 
factor. The investigators next carry out an integrated set of substudies of this 
phenomenon defining dosages, time-courses, and specificities of the in vitro 
assay. The bulk of the paper’s experiments then use the collapse assay to study 
the molecular basis of this aspect of axon guidance in the visual system. 

Students had never considered the fact that if you discover a phenomenon 
like growth cone collapse, you need to characterize it experimentally before 
moving forward. The investigators had no handbook to check for methodolo-
gy; proper dosages and timing needed to be determined empirically. Mulling 
over issues like this helps students develop a richer understanding of research 
design. In every CREATE course, students comment on their realization that 
science is creative, or “more creative than I thought.” Data from multiple it-
erations of City College of New York CREATE classes on a Likert-style sur-
vey of student attitudes and beliefs show significant gains on a statement sug-
gesting that science is creative–gains not seen in a comparison non-CREATE 
course.39 Thus, even in the absence of wet-lab activities, CREATE students 
come to recognize that designing, carrying out, interpreting, troubleshoot-
ing, and extending research studies is an inherently creative process.

One of our anonymous assessment surveys included open-ended prompts 
asking students to write three to five words that they associated with “scien-
tists” or with “research careers” (see Figure 1). In one study, the surveys were ad-
ministered pre- and postcourse in a set of ten upper-level CREATE classes taught 
by faculty members in R1 institutions, public universities, and elite liberal arts 
colleges, all of whom had learned CREATE methods in National Science Foun-
dation–sponsored workshops taught by Kristy Kenyon and myself. In pooled 
data from the ten CREATE courses, before the course, “creative” did not appear 
among the top ten words describing “research careers.” After the course, how-
ever, “creative” appeared in the top ten for research careers (along with “fun” 
and “collaborative”), suggesting that the experience of a CREATE course shifts 
viewpoints to a more faithful reflection of reality, even in the absence of hands-
on lab work. With regard to words associated with “scientists,” “passionate” 
and “patient” were top-ten responses postcourse, but not precourse, and the 
frequency of mentions of “creative” increased postcourse, with “innovative” 
appearing as a new category (see Figure 2). These results suggest that over a 
CREATE term, students achieve a more nuanced (and accurate) understanding 
of and positive attitude toward researchers themselves. The no-cost email com-
ponent can bring about significant changes in student perception and insight.40
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Figure 1
Top Ten Words Associated with “Research Careers” in CREATE  
Courses at Ten Four-Year Campuses, Pre- and Postcourse 

Source (Figures 1 & 2): Sally G. Hoskins, unpublished data.
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Figure 2
Top Ten Words Associated with “Scientists” in CREATE Courses at  
Ten Four-Year Campuses, Pre- and Postcourse
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The first-year CREATE course could be adapted for general education sci-
ence students, whose single biology course may be their only college science 
class. Teaching the nonmajors how scientists think, design research studies, 
evaluate data, and come up with new ideas, and guiding them in an email sur-
vey of selected scientists, could be a positive way to help them prepare to vote 
intelligently on science-related issues of public importance. As noted in The 
Future of Undergraduate Education, The Future of America: “Many of the coun-
try’s founders . . . believed that the democratic experience had to be safeguard-
ed and maintained and that the enduring success of a democratic government 
depended upon an educated citizenry.”41

If biology students harbor negative preconceptions about science, one 
must assume that the nonscientifically educated public does as well. The sit-
uation is not helped by popular culture stereotypes of scientists as loner weir-
dos. Helping more students teach themselves to analyze data, creatively de-
sign follow-ups, and see their own questions answered by working scientists 
could help clarify the realities of science. Ideally all students will recognize 
that science does and should change; that new knowledge continuously chal-
lenges old; that scientists passionately pursue a quest for understanding; and 
that every time some “fact” is overturned by new data, it does not mean sci-
entists “made a mistake.” As our world becomes increasingly subject to bi-
ological challenges, for example those resulting from climate change, it is 
more important than ever that all citizens are science-literate. As a faculty- 
friendly approach with established cognitive and affective benefits for a wide 
range of students, CREATE courses could contribute significantly to this 
effort.

Some would use the evidence above to support the idea of adding single 
CREATE courses to traditional college curricula. The fact that both first-
year and upper-level CREATE students make a variety of gains in a single- 

semester course suggests that this could be beneficial. But that may be only 
half of the revolution proposed in the title of this essay, and it would be insuf-
ficient. Imagine a STEM curriculum in which students delve deeply into the 
primary literature of not only one STEM discipline, but many, and in which 
students spend significant time thinking like geologists, astronomers, bio-
chemists, or physicists, as well as biologists. CREATE courses immerse stu-
dents in the language and logic of a particular discipline; physicists and bio-
chemists encounter quite different challenges. Biochemists can do three dif-
ferent experiments in a week; in contrast, physicists working with the Large 
Hadron Collider may plan for years to carry out one study, and astronomers 
and paleontologists do not do classical-model experiments at all. 
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As projects become increasingly cross-disciplinary, we may eventual-
ly build a “fusion STEM” curriculum, but for now, colleges and universities 
design their programs around the departmental structure. I believe students 
could benefit substantially from reading deeply and closely in the language of 
each STEM discipline, and all STEM faculty could benefit from being able to 
bring their insider understanding of knowledge generation in that discipline 
to the classroom. Every STEM discipline is characterized by critical think-
ing, evidence-based analysis, and creativity; it would be very interesting to 
see how students might benefit from exposure to deep study in multiple ar-
eas of STEM through diverse CREATE courses. With regard to non-STEM stu-
dents, it is essential to modify general education science courses so that they 
are not mere retreads of broad-coverage high school courses. The public must 
be able to read and evaluate scientific claims as they make critical decisions 
about their personal health and around issues of public policy. The present 
negative stereotypes about science and scientists can be dispelled and science 
literacy increased. While CREATE was originally developed for biology ma-
jors, development of a broad-based general education CREATE course based 
on the first-year “Introduction to Scientific Thinking” CREATE course and its 
widespread use in the United States could be the most important benefit of 
this evidence-based strategy.42 
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What distinctions are there between vocational (career and technical) educa-
tion and academic learning in college? In this essay, we compare broad aca-
demic and vocational program goals, embodied skills, tasks, and jobs, with a 
focus primarily on community college students. There is considerable overlap 
between the two types of education, so a separation of tracks presents a false 
dichotomy. In addition, vocational certificates, which often have little academ-
ic content, have attracted attention lately as a path to good jobs. New evidence 
indicates that degrees offer more substantial advantages than certificates in the 
labor market. We argue for an alternative framework for thinking about the 
optimal accumulation of skills in college. Rejecting the traditional distinction 
between vocational education and academic learning, we posit that education-
al paths are best understood as accumulations of general education followed by 
terminal work-related education. We label this the Gen-Tech framework and 
consider its explanatory power and implications for colleges and students.

Going to college is one of the most important economic decisions a per-
son can make. A substantial body of research indicates that the aver-
age student benefits from going to college. Yet there is persistent con-

troversy regarding the costs and benefits of higher education. As tuition and 
fees have risen, many middle-class families have found the cost of college bur-
densome; as debt levels have risen and wages have stagnated, more students 
have questioned whether the benefits of college are too meager. In the last few 
years, this skepticism has taken on a more concrete form: rather than attend-
ing a traditional college (although “traditional college” is not always well de-
fined), many students enroll instead in programs designed more specifically 
to prepare them for work. The rationale is that college students should focus 
on accumulating vocational skills over academic learning.

This tension has existed for a long time and is currently institutional-
ized by the distinction between “career and technical education” (CTE) and 
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“academic education” (at either two- or four-year colleges). We reject this 
distinction. We argue that it is based on an overly determinative notion of 
what skills workers acquire, need, and use, as well as an understanding of the 
evidence on the returns to vocational education that is insufficiently nuanced. 
Maintaining this distinction leads to a misguided stylization of educational 
pathways through college.

We propose an alternative framework for thinking about the optimal accu-
mulation of skills in college. Specifically, we posit that educational paths are 
best understood as accumulations of general education followed by terminal 
work-related education. We label this the Gen-Tech framework and consider 
its explanatory power and implications for colleges and students, as well as 
for the future of education design. 

Although many of these phenomena are present at four-year colleges, we 
focus primarily on community colleges because it is there that the tensions 
between short-term credentials and degrees and between academic and ca-
reer and technical education are most salient. Moreover, even though four-
year colleges explicitly prepare students for jobs, this instruction is not gener-
ally referred to as CTE. Our discussion does apply to some adults returning to 
college, but less so to adults who already have general skills and are returning 
for very specific occupational goals. For this reason, we emphasize that our 
discussion focuses primarily on the trajectories of younger students.

While short-term occupational or employer-based credentials have 
been a staple of community college offerings for decades, they have 
recently gained more public notice. Indeed, this trend is bipartisan.

In 2017 and 2018, Republicans argued for an emphasis on short-term cre-
dentials or employer-developed certifications, expressing skepticism about 
the liberal arts curriculum that forms the foundation of a traditional col-
lege education. The Trump administration has also been enthusiastic about 
short-term occupational credentials and apprenticeships, on the assumption 
that they offer a more direct route to good-paying jobs without a diversion 
through academic instruction. 

But Democrats and progressives have made similar arguments for many 
years, expressing skepticism about the “college for all” ethic (by which they 
generally mean a four-year college for all) and highlighting the benefits of 
short-term occupationally specific certificates, which often have minimal gen-
eral education content. At the community college level, one advantage of these 
programs is that they often do not have academic prerequisites and therefore 
do not require students with weak academic skills to undergo remediation. Re-
mediation is sometimes incorporated into substantive courses, but in general, 
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certificate programs get students in and out quickly with a specific job goal. 
Whatever these students may lose in general skills is compensated by a great-
er probability of completion and better immediate access to jobs. At least for 
students with weak academic skills and adults returning to school to upgrade 
skills, advocates argue that trading off the amorphous benefits of general skills 
for a certificate that leads to a concrete job is well worth it. Progressives have 
long been enthusiastic about apprenticeships as well. For example, rooted in 
a favorable view of European apprenticeship programs, Congress during the 
Clinton administration passed the School-to-Work Opportunity Act.

The tension between occupationally focused and academic instruction 
has a long history. The Smith-Hughes National Vocational Education Act 
of 1917–inspired partly by a perception of German advantages in education 
and training–provided federal funds for “agriculture, trades and industry, 
and homemaking.”1 However, the Smith-Hughes Act led to vocational edu-
cation being differentiated from other types of education within schools, and 
it generated an enduring constituency to the design and administration of the 
state-level activities funded by the Act. Since 1917, the Act has been replaced 
and renamed several times. “Vocational education” was changed to “vocation 
and technical education” and, later, “career and technical education”; “voca-
tional” had taken on a pejorative connotation, characterized by a perception 
of narrow high school courses that were thought to track students into “dead-
end” careers. This shift was accompanied by a call for the integration of ac-
ademic education into vocational programs. This was based, in turn, on the 
idea that in the modern economy, academic skills were useful for some voca-
tions: modern technology and work organization required all workers to be 
able to read, write, and communicate effectively. At the same time, however, 
new pedagogic perspectives suggested that general academic learning would 
be improved if it relied on more practical applications. Despite the blurring 
of the distinctions between academic and vocational learning, the century- 
old Smith Hughes Act and definitions therein have been repeatedly reinforced 
and reauthorized, most recently in 2018 as the Strengthening Career and Tech-
nical Education for the 21st Century (Perkins V) Act.

Thus, in the current labor market, CTE is advanced as a preferred route 
through postsecondary education for many students.

T he distinction between career and technical education and academic 
education–along with the view that the former is superior to the lat-
ter–is a false dichotomy. We contrast the two in terms of their pro-

gram goals, embodied skills, and implications for the jobs of college-educated  
workers.
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One way to explore what distinguishes CTE programs is to look at the 
types of skills that these programs are designed to teach. Advance CTE is an 
organization of the “State Directors and state leaders responsible for second-
ary, post-secondary and adult Career Technical Education (CTE) across all 50 
states and U.S. territories”;2 it lists the following twelve “Career Ready Prac-
tices . . . intended to establish goals for CTE programs”:

•	 Act as a responsible and contributing citizen and employee;
•	 Apply appropriate academic and technical skills;
•	 Attend to personal health and financial well-being;
•	 Communicate clearly and effectively and with reason;
•	 Consider the environmental, social, and economic impacts of decisions;
•	 Demonstrate creativity and innovation;
•	 Employ valid and reliable research strategies;
•	 Utilize critical thinking to make sense of problems and persevere in solving 

them;
•	 Model integrity, ethical leadership, and effective management;
•	 Plan education and career paths aligned to personal goals;
•	 Use technology to enhance productivity;
•	 Work productively in teams while using cultural global competence.3

But this is a good set of goals for any educational program, and all occupa-
tions but the most menial. Certainly, it applies to the types of careers that “ac-
ademic” students aspire to and could easily characterize the goals of a liber-
al arts education.

An alternative way to understand the need for different types of vocational 
or academic education is to look at the skills required by employers. Workers’ 
skills may be vocationally specific (such as knowing calculus as an engineer) 
or general (such as diligence), and we might expect that employers would talk 
primarily of the vocational skills required for their particular needs.

But employers often claim they are seeking general academic skills. More 
than three-quarters of the executives and hiring managers interviewed in a 
2018 survey by Hart Research Associates listed as “very important” for recent 
college graduates they were hiring skills that encompassed the ability to effec-
tively communicate orally; work in teams and independently; communicate 
in writing; and apply knowledge/skills to real-world settings. The list of skills 
for college graduates also emphasized a set of character traits–ethical judg-
ment, decision-making, or self-motivation–that is identical to the Advance 
CTE list above. Yet these skills and traits often require years of education to 
develop properly and it is difficult to see how they could do so in a short cer-
tificate program.
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Analysis of job announcements reinforces the desirability of general skills. 
From a review of thousands of job postings, public policy scholar David Dem-
ing and economist Lisa Kahn identified ten job skills that employers claim 
to want.4 Of these ten skills, three do appear to be directly technical (finan-
cial, computer, and software skills). Two skills appear to be quite general (so-
cial skills and character skills); college may help with these, but they are not 
contingent on whether the student is in a general or vocational program. Sim-
ilarly, three other skills appear to involve managerial tasks (customer service, 
and project and people management) that are not typically conveyed in career 
and technical education. Finally, two of the most important skills–those most 
likely to be found in job postings–are labeled “cognitive skills” and “writing 
skills.” Both are academic and are more likely–or certainly as likely–to be part 
of a general studies curriculum spanning both high school and college than to 
be part of a vocational curriculum. In fact, many job postings require both cog-
nitive and social skills, so a balanced postsecondary education seems optimal.

When we turn to what happens in the workplace, the sense of what con-
stitutes college-level vocational skills becomes even more nebulous. Work-
ers possess skills that they acquired in college. Yet jobs are bundles of tasks 
that employers ask workers to perform. Workers may have skills that they use 
only infrequently (such as complex calculations) and others that they use a lot 
(such as managing social situations). It is challenging to identify college skills 
that relate directly to labor market tasks, and to demarcate those skills as vo-
cational rather than academic.

Jobs throughout the economy involve a very wide range of tasks at varying 
levels of competency. Social scientists try to identify needed tasks by examin-
ing the activities carried out within occupations. But occupational mapping is 
not a precise science. Existing maps produced by economists suggest that the 
U.S. workforce is grossly overqualified, with perhaps as many as one-third of 
the workforce having college degrees they do not need. In light of data on the 
high returns to college, this one-third figure seems dubious.

The correspondence between college-level skills and specific occupations 
is also quite loose. Many occupations include workers with varying amounts 
of skill and education. Typically, a high-skill occupation is defined as one in 
which 50 percent or more of workers have a bachelor’s degree; this allows for 
many workers who have not gone beyond high school to be working in occu-
pations that are considered high-skilled. More in-depth studies find that oc-
cupations do not map well to skills: less than 10 percent of the variance in skill 
requirements is explained by occupation and, within each occupation, skill 
differences matter in explaining wages. A significant amount of wage inequal-
ity exists within occupations rather than between occupations; choosing a 
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specific occupation matters, but so does the worker’s position within that 
occupation.

Perhaps the distinction between career and technical education and aca-
demic instruction is simply defined by the level of education required to do 
the related jobs. “CTE jobs” are those that require less than a bachelor’s de-
gree, while those that require at least a four-year degree are considered “aca-
demic jobs.” Education in a four-year college that is explicitly for job prepara-
tion, such as for teaching, is not referred to as CTE. This distinction seems un-
necessary: it is not clear why jobs requiring a lower level of education require 
a special title and a special (albeit modest) legislative agenda. It also ignores 
the many associate’s degrees in general studies or liberal arts.

In any case, the concept of “jobs that require a bachelor’s degree” is not 
well-defined. Up to 50 percent of workers in a high-skilled job might not have 
a bachelor’s degree. Indeed, community colleges provide effective workers 
for almost every industry and occupation. In nearly every industry, persons 
with “some college,” and many with associate’s degrees, represent 30 to 40 
percent of all workers (unweighted by employment size). There are some in-
dustries in which most of the workers are not college-educated (such as food 
preparation) and there are others in which most workers have four-year de-
grees or above (such as the judiciary). But there are almost no industries in 
which persons with some college predominate; instead, these workers are 
spread across the economy. The same spread is evident for occupations. Some 
occupations are closed off to associate’s degree holders: lawyers and judges, 
physicians and surgeons, and teachers (these are occupations in which fewer 
than 10 percent of workers have only some college). Occupations in which as-
sociate’s degree holders predominate are mostly in nursing and health care. 
Thus, associate’s degree holders cannot be surgeons, but they can work in oc-
cupations that complement surgeons’ work. This pattern holds true for most 
occupations across the economy.

Similarly, direct analyses of tasks do not provide a clear link to CTE pro-
grams. Most economists agree that routine tasks are disappearing, leaving 
workers to perform mostly manual, nonroutine, and cognitive skills. Yet, de-
spite widespread computerization, some studies find the task mixture of jobs 
to be largely unchanged over the last two decades. College graduates do per-
form significantly more complex tasks than high school graduates (less time 
spent on repetitive/physical tasks and more time on management, problem- 
solving, and math). However, this task-based information is very general. It 
is difficult to design a college program around “complex tasks,” “problem- 
solving,” or “abstract tasks”; it is even harder to distinguish such a program 
as vocational.5
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Finally, tasks and skills are dynamic. Workers have a range of skills that 
they can apply as the returns to each task change; firms can change the allo-
cation of tasks or task composition of jobs in response to workers’ skills. This 
suggests that whatever the skills defined for jobs at the point of hiring, em-
ployers may make use of higher-level skills, especially general academic skills, 
after someone is hired. Moreover, workers with social/general skills may be 
more adaptable, particularly if a team of workers is allocated multiple tasks 
and must work collaboratively.

Indeed, it is possible to erode the distinction even further. The notion that 
academic skills taught in liberal arts programs are not work-related has little 
support. Advocates of occupational education argue that a general academic 
education does not explicitly teach students valuable labor market skills. But 
this is not proven and certainly does not apply to all degree programs. Many 
teachers and professors, for example, studied academic disciplines at the un-
dergraduate level that are of direct relevance to their employment. These ac-
ademic disciplines might seem “liberal,” but they actually represent early oc-
cupational training. This point was recognized by educational reformer John 
Dewey over a century ago:

Many a teacher and author writes and argues in behalf of a cultural and humane 
education against the encroachments of a specialized practical education, with-
out recognizing that his own education, which he calls liberal, has been mainly 
training for his own particular calling.6

For many workers, academic education is their vocational education.

Ultimately, the debate between academic versus vocational education 
might be settled in the labor market. If the returns to vocational pro-
grams clearly and systematically outstrip those for academic pro-

grams, then the distinction between these programs is meaningful. Here, we 
briefly review evidence on the economic returns to subbaccalaureate college.7

In general, the returns to community college occupational programs ap-
pear to outstrip the returns to academic or general education degrees. Initial-
ly, research distinguished between awards in academic disciplines versus vo-
cational disciplines, with many studies finding that students who took vo-
cational programs or pursued more quantitative academic disciplines had 
superior labor market outcomes and even that less technically oriented cours-
es yielded no payoff at community college. Often these studies compared col-
lege graduates to high school graduates.

More recently, a series of studies have estimated the labor market returns 
within community college. These studies, using individual-level data across 
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statewide community college systems, compared associate’s degree com-
pleters with community college noncompleters.8 Their main conclusion was 
that there are robust and long-lasting returns to associate’s degrees, despite 
some trends that appear to threaten those benefits.

Consistently, these studies find that the returns to associate’s degrees are 
strongly positive. Given the slight differences in specifications, time periods, 
and cohorts, the results across the states exhibit a consensus. For each year 
after college, individual earnings are approximately $4,880 higher for male 
and $7,520 higher for female associate’s degree holders (in 2018 dollars). With 
average quarterly earnings over this postcollege working period of approx-
imately $30,240, the gains from associate’s degree completion are 18 and 26 
percent, respectively. Note that this one-year average gain (of $6,200) is close 
to the average debt per community college student. The studies also estab-
lish that the returns to associate’s degrees persist after college exit. (Studies 
vary in how they model the persistence of returns, so it is not easy to provide 
a summary value for persistence of earnings gains.) Overall, the earnings gain 
for associate’s degrees over noncompletion of community college appears to 
be high, durable, consistent, and robust.

Increasingly, studies have looked at differences in earnings across degrees 
in different subjects. At the community college level, the highest returns are 
in the health sciences, which are considered vocational programs. Howev-
er, several factors offset these high returns. One is that health sciences pro-
grams are often selective, drawing more able students from the community 
college pool. Another is that the programs have higher drop-out rates, imply-
ing a lower prospective return to completion. And a third is that these pro-
grams often cost more than general studies degrees. Plus, students in occupa-
tional degree programs do get academic instruction. For example, students in 
health sciences may take a large proportion of coursework outside their de-
partment to, for example, satisfy humanities requirements or complete relat-
ed business, math, and computing coursework.

Some academic or general education programs in community colleges are 
poorly organized or nebulous, sometimes serving as default programs for stu-
dents who do not have a clear idea about what they want to do after college. 
But when the programs are more systematically developed, they are designed 
to prepare students to transfer, serving as the first two years of a four-year de-
gree in which the more occupationally focused instruction would take place at 
the destination transfer institution. 

Broadly, associate’s degrees in vocational fields yield higher returns than 
those in academic fields. However, the average returns overall are still positive 
and a large proportion (more than 40 percent) of these degrees are Associate’s 
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of Arts (not Sciences or Applied Sciences). So, associate’s degrees in general 
yield positive returns, and gaps across disciplines may reflect unobserved dif-
ferences in student characteristics, preferences, tuition prices, and program 
design elements related to transfer.

Often, community college students are faced with a choice between an 
associate’s degree and a certificate, a choice that has received more attention 
lately as some policy-makers and researchers have emphasized the benefits of 
certificates. Degrees may have both academic and vocational content, while 
certificates are much more focused on specific occupational content. Again, 
using transcript-level data in analyses that account for individual workers’ 
characteristics, recent studies have looked at the labor market returns to cer-
tificates and have found that, across the statewide analyses, returns are pos-
itive but modest. On average, the returns to male certificate holders are $530 
and $740 to female certificate holders per quarter; this equates to $2,120 and 
$2,960, respectively, per annum. However, some studies find returns that are 
negative and others find returns that are not statistically significant, with es-
timates varying widely across states. Notably, different types of certificates 
have different returns, although broadly, certificates that require more cred-
its generate greater labor market gains. Overall, returns to certificates are 
positive but temporary, and not robust across economic conditions, post-
secondary contexts, or across econometric specifications. Certainly, these 
certificate programs are shorter, and their graduation rates are higher than 
for associate’s degrees. But, given they only yield a temporary boost in earn-
ings, it is far from obvious that community college students should earn CTE-
based certificates and not associate’s degrees that have a stronger academic 
component. 

Students on the margin of enrollment may not experience the same re-
turns. They may have lower interest or aptitude for college or may have higher 
opportunity costs. However, a significant number of students may face exog-
enous constraints or information constraints that hinder enrollment. These 
students may be expected to have returns close to the average: the reason 
they do not enroll has little to do with their ability to benefit. Indeed, many 
community college programs are open access, and students often register for 
courses immediately before classes start (rather than preparing for college in 
the last year of high school). Broadly, studies that have focused on marginal 
students have found returns that are either equivalent or only slightly lower 
than the average across all students.

Of course, just because the benefits of academic instruction have been 
high for the past half-century, there is no guarantee that the returns will be 
high over the next half-century.
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While researchers and policy-makers have been discussing the tension 
between CTE and academic skills, labor market analysts have also been con-
cerned about the employment implications of rapid technological change. 
This has already decimated the need for unskilled manual labor, and some 
analysts predict that jobs typically held by college-educated workers will be 
next, suggesting that even the academic skills learned by college graduates 
and that employers now say they want will not be adequate to protect gradu-
ates from advanced automation and robotization. 

This fear is exaggerated. Fundamentally, increased capital increases la-
bor productivity, which is the primary determinant of earnings and econom-
ic growth. In prior decades, this capital used to be physical (machines, auto-
mobiles); since the 1980s, it is increasingly computerized or robotized. More 
complex capital could replace some college-educated workers, but this re-
placement will not be economy-wide. Instead, it will apply only in the sec-
tors in which robots are substitutes for workers. In other sectors, economic 
growth will accelerate employment: these include sectors that invent robots 
(like Silicon Valley) and those that use robots (such as ATMs or 3D printers) 
as new inputs in the production process. Moreover, if robots were eliminating 
many jobs, we would expect to see rapid productivity growth, when in reality, 
by historical standards, recent productivity growth has been slow. 

Finally, the significant disruptive effects on employment generated by 
technology, if they do take place, would increase the importance of worker 
adaptability and flexibility, traits that are more likely to be learned in a curric-
ulum that combines academic and occupational instruction rather than one 
focused more narrowly on job-related skills. 

Associate’s degrees are valuable degrees, at least on average. This conclu-
sion holds as well for students on the margin. And we predict that this conclu-
sion will hold up even with future trends that appear to threaten these benefits. 
By contrast, short-term credentials such as certificates have lower and more 
uncertain returns, and labor market threats to these returns appear salient.

Finally, the CTE versus academic distinction is a misreading of what stu-
dents want to do. CTE programs are sometimes referred to as workforce devel-
opment efforts: there is an implication in the use of the words “career” or “vo-
cational” versus “academic” that vocational students are preparing for work 
and academic students are pursuing education. But this work-education dis-
tinction is hard to find: where are the academic students uninterested in em-
ployment? To be sure, education has value beyond effects on labor market 
prospects, but almost all community college students, as well as the vast ma-
jority of students in four-year colleges and graduate school, are expecting that 
their education will lead to higher paying or at least more fulfilling jobs. Even 
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the majority of four-year degrees are in occupational areas, such as business 
and health, and graduate schools are profoundly “vocational” in the sense that 
their programs very explicitly prepare students for work. Moreover, the broad-
er goals of education, such as citizenship and cultural learning, apply to CTE 
students as well, as can be seen from the skills listed above by Advance CTE.

So, what is left? Both academic and CTE students are expected to learn 
general skills that cut across specific occupations, and almost all are re-
ceiving specific occupational training either in CTE programs, in liber-

al arts programs that are occupational training for some fields (à la Dewey), 
in four-year occupational programs, or in graduate school. And the vast ma-
jority of these students are hoping to use their education to improve their em-
ployment prospects.

Thus, we reject the CTE-academic distinction. It appears to be based on a 
misconception of the relationship between education and work, and the na-
ture of skills and how they are taught. Notably, it masks the optimal educa-
tional path through high school and college for most students.

A typical educational path involves a stage of academic or liberal arts ed-
ucation followed by a stage of specific occupational education. This is true 
whether the student is earning an associate’s degree or some other form of 
subbaccalaureate award, a bachelor’s degree, or a Ph.D. Indeed, admission to 
many professional graduate schools, for example in education, law, business, 
medicine, policy, and social work, does not require a specific undergraduate 
major, although some particular courses may be required. Even within the so-
cial sciences there is some flexibility, once again, with some course require-
ments. By contrast, short occupational awards such as certificates may lack 
the flexibility to provide meaningful general skills, especially if they are treat-
ed as stand-alone “fixes” to skills shortages.

This emphasis on vocational education–as distinct from academic educa-
tion–reflects a misunderstanding of how students should accumulate skills 
in college. Specifically, we argue for a Gen-Tech framework: college educa-
tion should be considered as a progression from academic to vocational. Stu-
dents should accumulate academic education and then, in the years immedi-
ately prior to entry to the labor market, should focus on vocational education 
that aligns most closely with the immediate needs of their intended job. In-
deed, students should get as much academic education as they can, condition-
al on their need to enter the labor market at some future point. Occupation-
ally focused programs, whether at the community college or graduate school 
level, should be defined primarily as conduits to the labor market, condition-
al on how much academic education students have had and how rapidly the 
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student needs to enter the workforce. This progression is desirable for two 
reasons. One, if the labor market changes rapidly, then occupationally specif-
ic skills need to be acquired in a timely fashion. Two, academic education con-
veys important skills that cannot be fostered immediately. Another important 
corollary is that many students who have never enrolled in explicit vocational 
programs should consider their final years of academic education as their ver-
sion of vocational education.

The sequential mode highlights the entire student pathway. Students need 
to be thinking about their goals as they accumulate education. Career guid-
ance and exploration is typically emphasized in CTE programs, but all stu-
dents should have a structured opportunity to think about their future and 
its educational implications in high school and early in their college careers.9

In important respects, community colleges anticipated this message. In 
the 1990s, many occupational programs in community colleges were designed 
to prepare students for work immediately and were not transferable to a four-
year institution. But, as the workforce became more highly educated and as 
employers shifted toward workers with bachelor’s degrees rather than asso-
ciate’s degrees, college leaders perceived that students should at least have 
the option of transferring to acquire a bachelor’s degree. This led to sever-
al changes, most notably the merger of state technical college systems that 
granted certificates or nontransferable associate’s degrees with comprehen-
sive community college systems that included many transferable programs. 
Colleges also placed new emphasis on transfer for both technical colleges and 
comprehensive community colleges.

We emphasize this sequential model primarily to highlight that this is not 
a process unique to any level of education for work. All students need the gen-
eral education typically referred to as academic, but most students also get 
more specific occupational preparation. But we are not arguing for a rigid ap-
plication of the sequential nature of the preparation for work, or for vocation-
al education independently to address the skills needed for success in the la-
bor market.

There are two circumstances in which general and more specific work 
preparation can be combined. Indeed, many educators advocate for the use 
of contextualized general instruction. This is an approach through which the 
student’s vocational interests are used to motivate their learning of academ-
ic or general skills. Thus, there is a place for specific work preparation skills 
in high school or community college. Moreover, we do not advocate a sharp 
transition. For example, as students proceed through college and approach 
more serious thinking about employment, internships become an attractive 
option for not only teaching specific skills, but perhaps more important, for 



176 Dædalus, the Journal of the American Academy of Arts & Sciences

The False Dichotomy between Academic Learning & Occupational Skills

teaching general workplace skills. In his inaugural speech in September 2018, 
the president of Harvard expressed his hope that all Harvard students would 
have an internship experience. The majority of community college students 
already work, but their jobs are often unrelated to their studies. Connecting 
community college students with internships or part-time positions in their 
field of study could be of great benefit.

The concept of stackable credentials is another phenomenon that chal-
lenges the sequential Gen-Tech model. Students who may not be able to study 
for two or three years might want to earn a certificate and spend some time 
working, but with the ability to return to college to earn a higher degree with-
out losing the credits that they had already earned. Yet, although there is con-
siderable discussion of stackable credentials, their prevalence is very low: 
at most, 5 percent of the college-educated population have credentials that 
might generously be described as stacked. Short-term certificates seem to be 
more common for older workers or those who already have college degrees 
and are looking for a job upgrade.

T he primary conclusion from our argument is that there should be no 
meaningful and robust distinction between occupational or CTE and 
academic programs for students. Any attempts to make a sharp dis-

tinction do not stand up to scrutiny. All students need a solid foundation of 
general skills, and all students need some instruction in particular jobs or oc-
cupations that they aspire to. The baccalaureate-subbaccalaureate distinction 
has been used as one possible way to differentiate CTE from other types of 
programs, but that is at best a vague and shifting demarcation. No one wants 
to make an explicit distinction between people who work with their hands 
and those who do not, although it might be fair to say that that distinction 
lurks in the background. Related, low-income students and students of color 
are disproportionately enrolled in CTE programs, and educators have strug-
gled for years to convince these students that they will get good jobs. Consign-
ing students to a CTE track may be creating undesirable social stratification.

The general sequential model highlights that, in most cases, students build 
occupationally specific learning on a foundation of general skills. But small 
amounts of occupational instruction without a general foundation, as stu-
dents typically experience in a certificate program, too often lead to uncer-
tain and short-term wage increases. At the same time, more or less unorga-
nized general education of the type that many students get if they only take a 
general studies associate’s degree may also have minimal value; instead, as-
sociate’s degrees that have general skills and some vocational application are 
valuable, even as there is considerable variation among different fields. In 
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short, students will prosper most if, after a strong academic education, they 
are able to complete a vocational program with direct relevance to their in-
tended work. Short vocational programs or ill-structured academic programs 
are less desirable.

It is a puzzle why the vocational-academic distinction remains so strong. 
Perhaps the renewed Perkins Act provides an institutional foundation to the 
continuation of the distinction. Perkins provides additional federal funding 
to the states, and perhaps that makes the distinction worth preserving. But 
Perkins is funded at $1.7 billion annually in both secondary and postsecond-
ary education, while annual public spending on higher education is over $355 
billion, and students and their families pay a total of $560 billion on private 
and public colleges. The ratios speak for themselves.

Our education system needs to provide a variety of educational pathways. 
All students should receive help in choosing those pathways and well-orga-
nized programs that teach the variety of skills they need to be successful work-
ers, as well as citizens. Some programs will take longer than others, but what-
ever the length, they share an underlying foundation and structure. We should 
make sure that every one of those pathways is successful, rather than seeking 
to differentiate students into categories that carry fraught implications.
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Mitigating Ethical Costs  
in the Classroom

Jennifer M. Morton

Students from disadvantaged backgrounds often find that succeeding on the 
path of upward mobility through education requires that they distance them-
selves from their communities, family, and friends. This distancing often in-
volves the weakening or loss of aspects of their lives that are meaningful and 
important to them: their relationships with family and friends, their connec-
tion to their communities, and their sense of identity. These goods, by their na-
ture, are not ones that are easily replaced. Yet their loss can be mitigated by the 
development of new relationships and new communities. In this essay, I argue 
that colleges and universities have an obligation to facilitate the mitigation of 
these costs for students from disadvantaged backgrounds. Doing so, however, 
is not as simple as it might seem. These students often feel alienated from cam-
pus life outside of the classroom and many do not even attend residential col-
leges. These two factors suggest that universities and professors will need to take 
more seriously the classroom as a central site for giving students from disadvan-
taged backgrounds opportunities to enter into new relationships and find new 
communities.

T he degree to which students feel connected to each other, to facul-
ty, and to campus life has important implications for student reten-
tion, academic engagement, and learning.1 Well-endowed colleges 

and universities invest significant resources in fostering community on cam-
pus by building student centers, financing student clubs, and enabling a rich 
array of extracurricular activities. Some organize the first-year academic ex-
perience around learning communities: cohorts of first-year students who 
take several classes together or, as in my institution, are enrolled in a small 
and academically intensive writing seminar with a faculty member, ideally 
one in the tenure-stream. Learning communities are intended to encourage 
students to develop relationships with each other and with a faculty member. 
But for universities with limited resources, learning communities are an ex-
pensive scheme. On my own campus, our tightening budget inevitably leads 
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administrators to question whether we should reconsider raising the student 
cap on first-year seminars. 

The small, discussion-based seminar with a tenure-stream faculty mem-
ber can easily seem like an expensive luxury rather than a necessity. There 
are excellent reasons to resist this thought. As William Bowen, former presi-
dent of Princeton University, and Michael McPherson have argued, one of the 
biggest problems confronting higher education is the alarmingly high drop-
out rates, especially for low-income students.2 If, as the research suggests, 
learning communities can lead to higher graduation rates, then they are an 
important investment. In the City University of New York (CUNY) system, 
where I teach, the four-year baccalaureate graduation rate is around 25 per-
cent and the six-year graduation rate hovers around 50 percent.3 These data 
give institutions like mine sufficient reason to continue to invest in learning 
communities.

I argue that there is an additional yet often overlooked ethical reason for 
institutions of higher education to foster community in the classroom. It is a 
way for them to mitigate the ethical costs that students from disadvantaged 
backgrounds bear in the path of upward mobility. Strivers, as I call those stu-
dents who seek mobility through education, often find that succeeding on 
their paths requires that they distance themselves from, and thus weaken or 
lose, aspects of their lives that are meaningful to them: their relationships 
with family and friends, their connection to their community, and their sense 
of identity. This is what I call the ethical costs. Unfortunately, the nature of 
these costs is such that they are not easily replaced by the many gains that a 
college degree affords. Nonetheless, universities have a compensatory obli-
gation to mitigate these costs by facilitating the development of new relation-
ships and new communities for these students. Doing so, however, is not as 
simple as it might seem. Strivers often feel alienated from campus life and cul-
ture; many do not even attend residential colleges. These two factors suggest 
that universities and professors will need to take more seriously the classroom 
as a central site for giving students from disadvantaged backgrounds opportu-
nities to enter into new relationships and find new communities. 

I teach at the City College of New York (CCNY), which is part of the City 
University of New York system, one of the largest public systems of high-
er education. CUNY comprises community colleges, four-year colleges 

(like my own), and a graduate center with internationally renowned schol-
ars. Our students are as diverse as the city we serve. Forty-two percent of 
them are the first in their family to go to college, 38.5 percent come from fam-
ilies that make less than $20,000 a year, and 78.2 percent are students of color. 
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Beyond the numbers, my students are a joy to teach. They have full, compli-
cated lives and, when the circumstances are right, those experiences enrich 
the classroom in immeasurable ways. But they also struggle to complete their 
degrees. Many of them work more than twenty hours a week, live at home, 
and have obligations and responsibilities that pose obstacles to their academ-
ic success. Students will miss exams and assignments for a myriad of reasons: 
taking their grandmother to the hospital, working full-time to support their 
family, or escorting a cousin on her first day of preschool. In the most recent 
class I taught, I was offered all three of these reasons. Many of my students 
are caught in a difficult dilemma: prioritizing their obligations to their fam-
ily, friends, and communities over their education can set them behind and 
endanger their academic success, but reneging on those responsibilities also 
comes at a significant cost. 

Strivers are much more likely than other students to face conflict between 
their relationships with their family, friends, and community and their educa-
tional paths.4 Upward mobility for strivers often involves sacrificing aspects 
of their personal lives that are important to them. These are ethical costs be-
cause they concern those elements of a life–friendship, family, community, 
identity–that are valuable to most of us. Many college students make difficult 
sacrifices in the pursuit of higher education, but these ethical costs are dispro-
portionately borne by strivers. 

Understanding why these costs fall on strivers requires that we situate the 
ethical costs in their socioeconomic context.5 Briefly, I’d like to draw our at-
tention to three factors: socioeconomic segregation, the inadequate safety 
net for poor families, and the mismatch between the culture prevalent in mid-
dle-class institutions and that of lower-income communities. We have good 
evidence that a large share of students born into disadvantage grow up in com-
munities where poverty is concentrated.6 These are communities in which 
educational opportunities are limited and middle-class professional jobs and 
housing are rare. Furthermore, it is not unusual for students born into pover-
ty to also be a part of families that lack adequate health care, elder care, child-
care, and other forms of support. Students born into these circumstances, like 
many I have encountered at CUNY, end up filling these gaps in the safety net 
by providing care or financial support to their families. Finally, there is com-
pelling evidence that many students from disadvantaged backgrounds experi-
ence a cultural disconnect in college.7 They have little familiarity with the cul-
ture that dominates the college campus, which can hinder their social and ac-
ademic paths through college. 

Against the background of these factors, finding opportunities for further 
education and socioeconomic advancement requires that strivers distance 
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themselves from their communities literally and metaphorically. They must 
find their way into other communities–in which educational and career op-
portunities reside–that are very different from their own. In the process, they 
are often unable to continue to provide the same level of support to their fam-
ilies. And as they make their way through college, they have to navigate a cul-
ture with which they are unfamiliar. This process can require painful sacrific-
es in relationships and identity, yet these ethical costs are often overlooked in 
discussions about the challenges low-income and first-generation college stu-
dents face in pursuing higher education. 

One might be tempted to treat these ethical costs like other costs that stu-
dents face on the path of upward mobility, such as time and financial invest-
ment. But ethical costs are not easily accounted for. The financial cost of go-
ing to college, for example, can be offset by the economic gains that a college 
degree affords. When one’s relationship with a family member or friend is 
lost or weakened, however, a new relationship does not simply erase the loss. 
We value people in their particularity: it is this sibling or friend who matters 
to me, not just anyone who plays that role.8 An important part of our well- 
being is composed of goods that cannot be simply substituted or swapped by 
other similar goods.9 I have provided extensive arguments for these claims 
elsewhere, but the important point here is that strivers often pay painful eth-
ical costs to find a better life through education, and these costs are not easily 
compensated for by the material gains that a college degree may bring. 

M uch of the meaning and value in our lives, from very early on, is 
derived from our sociality.10 Friendships and our connections to 
others in our community are central to leading good lives. Conse-

quently, the ethical costs that strivers shoulder concern deeply important as-
pects of their lives. For many students, the initial financial cost of college is an 
investment that is offset by the many economic, educational, and social gains 
of a college degree. But it would be a mistake to try to account in a similar way 
for the ethical costs that disadvantaged students bear.

Notwithstanding this crucial point, ethical costs can be mitigated to some 
degree. A cost is mitigated when a new value or good comes into a person’s life 
that makes his or her life better in a similar dimension to that undermined by 
the loss. Consider the immigrant who leaves his home out of necessity. In the 
process, he loses his connection to his community. This loss is not fully com-
pensated or replaced by what he has gained from immigrating, but finding a 
new community can mitigate the loss. To see this point more clearly, consid-
er what would happen if the community he seeks to join is hostile and rejects 
him; even if his life were greatly improved materially, immigrating would 
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have made his life worse along a very important dimension. In contrast, if he 
had found a new welcoming community, he would have gained something 
valuable that would not replace, but would mitigate, what he had lost. 

Ideally, colleges and universities could mitigate the ethical costs that striv-
ers bear by offering value along a similar dimension to the loss, such as new 
friendships and communities. Indeed, colleges often portray themselves as 
places where students can enrich their social lives; this is an important part 
of their marketing strategy. Residential colleges often feature student clubs, 
activities, and socializing prominently in their brochures and websites. And 
large public universities persuade out-of-state students, who often pay full 
price, to enroll by promoting Greek life on campus.11 Unfortunately, though 
this might be good advertising, the reality for strivers bears little resemblance 
to the social world of college depicted in marketing materials. There are many 
reasons for this, but let us focus on two here: cultural mismatch and nonresi-
dential colleges. 

Psychologists and social scientists have been studying the cultural mis-
match between the culture that dominates many colleges and universities 
and that with which low-income students have grown up. Psychologist Nicole 
Stephens and colleagues have shown that first-generation college students are 
much more likely to have an interdependent cultural model that emphasiz-
es one’s relationships to others and one’s place in one’s community, whereas 
students who are better off tend to arrive at college with an independent cul-
tural model that emphasizes individual achievement. Stephens suggests that 
because colleges and universities tend to be built around the independent cul-
tural model, first-generation college students tend to find college a difficult 
place to navigate academically and socially, with negative effects on first-gen-
eration students’ academic achievement.12 But Stephens’s work also helps us 
understand why many strivers find it difficult to make those connections that 
would mitigate the ethical costs they bear.13 

Some of the barriers strivers face are the result of cultural differences, but 
some of them are quite directly the result of the ways in which universities or-
ganize the social life on campus. Sociologists Elizabeth Armstrong and Laura  
Hamilton have shown how large public universities that seek to attract out-
of-state students (and their tuition dollars) end up organizing the campus to 
serve those well-off students’ social needs in ways that marginalize and un-
derserve low-income and first-generation college students.14 Greek life, for 
example, attracts students who are shopping for a college that offers a certain 
kind of social experience. But the creation of what Armstrong and Hamilton 
call the “party pathway” attracts students from wealthier families at the ex-
pense of serving those students who see the university as a path to upward 
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mobility. Students from lower-income backgrounds either end up participat-
ing in the party pathway at the expense of their academic and professional 
success, or they are alienated by it at the expense of their social and emotion-
al well-being.

These barriers also affect the ability of strivers to develop relationships 
with professors. For students who have not had the opportunity to interact 
with many upper- and middle-class professionals or with wealthier peers, it 
can be difficult to figure out how to talk to their professors outside of the class-
room. As one student explained to sociologist Anthony Jack: 

My being uncomfortable going to office hours: that’s the [social] class thing. I 
don’t like talking to professors one-on-one. That’s negative because [Renowned 
University] really wants you to be proactive. And raise your hand. And talk. Fresh-
man year, I didn’t say a word. People who I had small classes with, if I see them on 
the street, I recognize them. They won’t recognize me because I didn’t speak.15 

The kind of mentorship that a professor might offer is not only important 
to one’s academic success, but to feeling a sense of belonging. And it is these 
forms of socializing that are the entry point into building the relationships 
and communities that could provide new sources of meaning in a striver’s life.

As we have seen, cultural and organizational barriers can make it difficult 
for strivers to find new communities and build friendships. But even if we 
were to set aside those factors, there is another reason why strivers can have 
a hard time mitigating the ethical costs they face on the path of upward mo-
bility: many do not attend residential colleges. Among all college students, 
more than half live off campus, while one in four lives at home with their fam-
ilies to save on costs.16 Many are nontraditional students who have children of 
their own or are working many hours a week.17 For these students, the culture 
around which the university is organized poses a challenge, but the biggest 
obstacle to finding those meaningful connections is that their time on cam-
pus is a precious resource. Commuting, obligations to family, and work all im-
pinge on a student’s ability to do anything but focus on schoolwork while on 
campus. Participation in student clubs, campus events, and other activities in 
which students might socialize requires students to find time in their already 
overburdened schedules. For some students, the “campus community” is a 
misnomer. 

I have suggested that colleges and universities cannot assume that striv-
ers will find those friendships and communities outside of the classroom. If 
we are going to provide students with entry points to building those relation-
ships and finding those communities, we need to seriously consider the class-
room as the place where ethical costs can be mitigated. But this requires that 
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we rethink what obligations universities and professors have to facilitate cer-
tain experiences for students in the classroom. 

Before considering how the college classroom can play a role in mitigat-
ing the ethical costs of upward mobility, we need to establish that col-
leges and universities do have an obligation to mitigate these ethical 

costs. One might argue that because the factors that lead to disproportionate 
ethical costs for disadvantaged students are structural features outside of the 
university’s control and purview, no university or individual professor has an 
obligation to mitigate those costs. 

Let me articulate this concern more vividly. Consider a student who is fail-
ing my class because she has to work a full-time job to support her family or 
misses an exam because she has to take care of her sister’s children. It’s hard 
to see why the obligation to mitigate these costs should fall on the university 
or on me as her professor. The argument is not that I have an obligation to give 
her a pass on her assignments or to give her a grade she does not deserve. The 
argument is rather that, should this student cut back on her work hours or re-
ject her sister’s request for help in order to do well in my class and succeed 
in her path through college, the university and I have an obligation to struc-
ture her experience in the classroom to foster her sense of connectedness to 
the college community. That is, if the students who are making these diffi-
cult trade-offs do prioritize their educational paths over these other aspects of 
their lives, then we have an obligation to mitigate what they’re losing.

Philosopher Gina Schouten has argued that an important function of high-
er education is to play a compensatory role in our society.18 Wealthy parents 
can invest in better education for their children, educate them with the cultur-
al capital that will give them a leg up in college and beyond, and advise them 
about how to get the most out of the college experience. Meritocratic admis-
sions into university is meant to mitigate these inequalities by facilitating so-
cial mobility and improving the life prospects of those who are talented and 
willing to work hard but are born into disadvantage. The university is sup-
posed to counteract those deep and pervasive inequalities, even though oth-
er social institutions, such as K–12 education, income inequality, and hous-
ing policy, are more directly responsible for them. Based on this argument, 
Schouten makes a persuasive case for why elite universities have an obligation 
to steer their students toward public service as a way of compensating for the 
significant positional benefits they confer on students who are already privi-
leged by other institutions outside of the university. 

Yet we care about equal access to higher education not just because we 
hope to counteract financial or educational advantages that are available 
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to those who are fortunate to be born into positions of privilege; we aim to 
equalize life prospects. Family, friendship, and community are crucial to lead-
ing good lives. Sacrificing in these areas of one’s life for the sake of education-
al and career opportunities is a serious form of inequality borne overwhelm-
ingly by students who are already disadvantaged. While a few strivers might 
come back to their communities as teachers or social workers, the socioeco-
nomic structures are such that a middle-class life is more easily found away 
from their home communities, effectively making these sacrifices permanent. 
Consequently, if institutions of higher education are in the business of coun-
teracting inequality in access to good lives, mitigating ethical costs is well 
within the purview of that compensatory function. 

But we need not even resort to this compensatory argument in order to 
understand why the university has an obligation to compensate for the ethi-
cal costs disadvantaged students pay. Universities play a direct role in exact-
ing these costs from students. As we saw in the previous section, the culture 
around which universities organize their operations often assumes a cultural 
model that is difficult for students from less advantaged backgrounds to nav-
igate. Selective colleges and universities admit a disproportionate number of 
students from the wealthiest sectors of society and enable the operation of so-
cial clubs and fraternities that exclude and marginalize those who have grown 
up in disadvantaged circumstances. Furthermore, universities and colleges 
often make it difficult for students to attend part time or transfer between in-
stitutions; they provide little flexibility for those with family obligations. All 
of these factors make it difficult for strivers to keep their connections to their 
families, friends, and communities and succeed at school at the same time. 
And, as Laura Hamilton has argued, many universities increasingly rely on 
parents to do much of the advising and networking for their children, but this 
unfairly benefits those students with college-educated professional parents.19 
Strivers who need college to offer them an introduction to professional com-
munities end up being left behind. Thus, universities have a duty to foster re-
lationships and a sense of community for those strivers on their campuses, 
not just because universities generally play a role in our society as compensa-
tory institutions, but because they play quite a direct role in exacting ethical 
costs from strivers. 

T he research on campus climate and belonging suggests that foster-
ing a sense of belonging is important for the persistence and academ-
ic achievement of minority, first-generation, and low-income stu-

dents.20 My argument in the previous section is different insofar as I’ve made 
an ethical case for why universities have an obligation to mitigate the ethical 
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costs strivers might incur on the path of upward mobility. I have suggested 
that enabling strivers to find new friendships and new communities in the 
classroom might be the most effective way of doing so. One might ask wheth-
er universities should focus on structuring activities outside of the classroom 
that achieve this goal instead of putting the onus on professors to change what 
they are doing in their classrooms. I argue, however, that professors do have an 
obligation to mitigate ethical costs in their classrooms. 

The first reason why they have such an obligation stems from how much 
control professors have over the dynamics in their classroom. Professors of-
ten play a direct role in making the classroom environment a place in which 
strivers are at a disadvantage. A class in which the professor mostly lectures 
and only takes questions from the most eager students is bound to replicate 
the class and racial inequalities we have discussed thus far. It is the students 
who already know how to navigate the campus culture that are more likely to 
participate in such a class and to take advantage of opportunities to attend of-
fice hours as a way of developing a relationship with the professor. Unfortu-
nately, this kind of teaching is the path of least resistance for many in the acad-
emy who have themselves been educated in this way and who have succeeded 
despite it. For example, as a graduate student assistant at Stanford, I was told 
explicitly by the professor for whom I was teaching a section that I would only 
really teach the top 10 to 15 percent of the students who “got it.” The rest, pre-
sumably, had to figure it out on their own. But the rest are often the students 
who have not gone to the private schools or upper-middle-class high schools 
where they were taught how to get the most out of a college classroom. A pro-
fessor that teaches in this way is replicating problematic inequalities in his 
or her classroom that universities were meant to combat, and should take re-
sponsibility for doing so. In order not to replicate those problematic inequal-
ities, a professor has to create a teaching environment that is inclusive of all 
students. Allowing strivers the opportunity to build connections with other 
students is one solution. 

The second reason why professors have an obligation to think careful-
ly about building an inclusive classroom community stems from their peda-
gogical obligation to be effective teachers for all of the students in their class-
room. One might worry that seeing the classroom as a place for students to 
gain those interpersonal connections is incompatible with effective pedago-
gy. But, as I will suggest, it is in fact crucial to being an effective instructor. 

For the final week of class, the students in my philosophy of race course 
were required to choose an artifact from contemporary pop culture such as a 
song, an advertisement, or a clip from a TV show, and explain in a five-minute 
presentation how it connected to one of the ideas we had discussed in class. 
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The point of the exercise was to get students to draw a connection between 
what they learned in class and what they were experiencing outside of the 
classroom. Students chose a diversity of cultural artifacts–episodes from the 
ABC show Scandal, lyrics from Migos and Kendrick Lamar, and even Kim Kar-
dashian’s cornrows–and most presentations, like my students, were engag-
ing, thoughtful, and funny.

A few of the presentations challenged the class to approach the reading 
we had done in a different way. I had assigned philosopher Tommie Shelby’s 
groundbreaking work on the inner city.21 Shelby argues that those in the inner 
city often do not receive their fair share of the social contract and so do not 
have the same civil responsibilities as those of us who do benefit from society. 
A handful of my students had grown up in the Bronx and still lived there. Shel-
by’s work was, in a sense, about places like their home. For his presentation, 
one of those students told us about how he was the only one in his neighbor-
hood living a “civilian” life; so many of his friends had had encounters with 
law enforcement, it was as if they lived outside of civil society. He connected 
Shelby’s works to the lyrics from a song he liked, but it was the tears in his eyes 
as he told us about how difficult life was for those friends, whom he so clearly 
loved, that left the class silent. I held back my own tears. And after a few sec-
onds of silence, the class erupted in applause. 

This moment was pedagogically important, but it was also the culmina-
tion of something that had developed throughout the course of the semester: 
the class had bonded. And it was this feeling of belonging that contributed 
to this student feeling comfortable enough to share his experience with his 
peers. It is this sense of connection or community that is so elusive and, yet, 
so critically important to the strivers’ college experience. Another student in 
that class sent me an email after the course was over to thank me. She wrote 
that she learned a lot in the course, “but also about the students in our class. . . .  
I . . . also formed valuable friendships which is actually quite hard in an urban 
college where a sense of community is almost non-existent.” This is only an 
example, but it lends support to what research on effective pedagogy already 
shows: that a classroom in which all students, including strivers, learn is one 
that is inclusive of the perspectives of all students.22

Connecting what students learn to their lives and sharing those connec-
tions with other students is just one example of good pedagogical practice 
that enables student learning while also making the classroom more inclu-
sive. There are many more than I cannot detail here. 23 The point is rather that 
the pedagogical obligation that teachers have is not incompatible with the 
goal of building community in the classroom; it is reinforced by it. Of course, 
one has to balance the different goals at stake. For example, the success of 
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the presentations in my philosophy of race class relied on there being a back-
ground of knowledge that students had acquired in more traditional ways: 
reading, a bit of lecturing on my part, and asking questions to get clear on the 
concepts. But fostering an inclusive classroom community was a critical part 
of the pedagogical process.

Even if one grants that professors have an obligation to create inclusive 
classrooms in virtue of the power they hold in the class and their professional 
obligations as teachers, one might worry that professors lack the skills needed 
to fulfill this obligation because they are not trained to engage in community- 
building in the classroom. This is a genuine worry. However, we should note 
that professors are also generally not trained in conventional pedagogy either. 
As Harry Brighouse argues in this issue of Dædalus, the academy is an odd in-
stitution that rewards professors for developing knowledge and skills that are 
not centrally related to their capacity as teachers, though teaching is a prima-
ry part of the job. Tenure committees at many universities and colleges ex-
pect excellence in research, but only minimal competence in teaching. This is 
not true across the board, of course; some community colleges and a few lib-
eral arts colleges expect excellence in teaching. Yet across much of academia, 
teaching is disvalued. The answer to this situation is not to give up on our 
pedagogical goals, but to change graduate student training and the incentive 
structure within the university to encourage pedagogical development among 
faculty.24 

This last point shows us that mitigating ethical costs in the classroom in-
volves institutions, administrators, and professors working in tandem. In or-
der for professors to successfully foster inclusive communities in the class-
room, they must receive adequate training to do so. But we also need to think 
about who is being hired to teach. Educationalist Lisa Delpit has made the ar-
gument, in the context of K–12 education, that teachers from communities 
similar to their students’ are more likely to recognize the cultural competen-
cies that students bring to the classroom. Consequently, teachers who mir-
ror the diversity of the student body are likely to be better teachers for those 
students who come from marginalized communities than those who do not 
share those experiences.25 Might the same be true at the level of higher edu-
cation? Perhaps university students are different because they are older and 
thus able to advocate for themselves in a way that children are not. But as we 
have seen, cultural mismatch can be a barrier to students’ achievement even 
at the level of higher education. The evidence on this point is by no means 
conclusive, but I venture to suggest that having professors who are first-gen-
eration and/or low-income themselves might play a significant role in creat-
ing more inclusive college communities for strivers.
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T he same semester that I taught the philosophy of race class described 
above, I taught an eighty-person introduction to philosophy course. 
That course was meant to fulfill the writing requirement, yet I had no 

teaching assistant. I did not learn my students’ names except for those of the 
few who talked to me after class or came to office hours. I lectured, a lot. I was 
behind on several research projects and I was investing a lot of pedagogical 
energy into my other class. My guess is that most students learned a bit about 
philosophy, few improved their writing, and even fewer got to know each oth-
er. Their experience of the classroom was starkly different from that of the 
students in my other class. 

College students experience this kind of subpar classroom experience too 
often. I am not proud that I occasionally fall prey to it. But it is important to un-
derstand what factors contribute to this situation at precisely the sorts of col-
leges and universities that disadvantaged students attend: cash-strapped pub-
lic institutions. The first semester I arrived at CCNY, introduction to philosophy 
courses were capped at twenty-five students; as the financial situation at our in-
stitution worsened, the cap increased. It is now thirty-eight to forty students. 
Double courses, like the one I taught, used to have a teaching assistant, but the 
university can no longer afford to pay for one. Financially strapped institutions 
often end up saving money by increasing teaching loads and student caps per 
course. Though this means that professors are teaching more students, it under-
mines the quality of that teaching and it makes it less likely that those professors 
will find the time to invest in pedagogical development, mentor students indi-
vidually, or participate in campus activities. In fact, data suggest that increasing 
the funding that such institutions spend per student has a greater effect on stu-
dent completion than giving that money to the students themselves.26

Financially strapped colleges and universities are also increasingly reli-
ant on adjunct teaching and online learning. But these methods of cost-cut-
ting make it more difficult for students to find those elusive connections. Ad-
juncts, who are underpaid and overworked, are often working multiple jobs at 
various institutions and unable to fully invest their time on any one particular 
campus as a consequence. This makes it difficult for them to mentor students, 
participate in campus life, or feel a sense of belonging within the college com-
munity. In other work, I have criticized online courses for not providing stu-
dents with the space in which they can do much of the social and emotional 
learning that college can provide.27 Another problematic dimension of online 
learning is that it does not require students to be on campus where they might 
find the kinds of relationships and community connections that might miti-
gate what they have lost. This is not to say that strivers cannot find communi-
ties or form friendships online; clearly students do. What I am suggesting is 
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that these are unlikely to provide a source of value in the same dimension as 
the friendships and communities that strivers sacrifice on the path of upward 
mobility. 

Public universities and community colleges serve the vast majority of striv-
ers and yet they are the institutions that have the most challenges in building 
community on campus. But without a flourishing community, students are un-
likely to find the friendships and connections that will mitigate the ethical costs 
they bear. In addition to the research showing that the feeling of belonging is im-
portant for strivers’ persistence and success in college, there is an ethical imper-
ative for making sure that students develop deep connections with each other.

I have suggested that strivers are likely to face ethical costs–weakening of 
family relationships, loss of friendships, and severing of ties with one’s 
community–on the path of upward mobility. Some of these costs are 

due to structural factors that extend well beyond the campus walls, but some 
of them are the result of social and cultural dynamics within the university. 
These costs affect important and valuable dimensions of a striver’s life. Uni-
versities and colleges can be places where strivers find new connections that 
can mitigate, though not replace, the costs they pay. However, as I have sug-
gested, it is difficult for strivers to find those elusive connections outside of 
the classroom. The college campus is often not a welcoming place for them, 
and many do not live on campus. Institutions of higher education and profes-
sors have to take the classroom more seriously as the place where those con-
nections are fostered. However, doing so requires reconceiving of the role of 
the professor. Confronted with the far-reaching changes that such a refash-
ioning of the classroom and of the professor’s role in it would require, some 
might reject the role that the university should play in fostering community. 
But as I have suggested, the university has a compensatory obligation to do so. 

Let me close with one further reason why it is important that strivers enter 
these new communities. A key factor in the ethical costs that strivers face is 
entrenched segregation in American society along class and racial lines. This 
segregation starts early with the neighborhood in which a child grows up and 
the school she attends. If we want to build integrated neighborhoods and inte-
grated schools, we have to start with building integrated communities where 
they can thrive. Strivers are uniquely positioned to foster such communities, 
and universities are uniquely positioned to encourage them to do so. But it is 
not something that universities do simply by admitting more students from 
marginalized communities; it requires that administrators and professors be 
purposeful about encouraging those connections on campus and, in particu-
lar, in the classroom. 
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Financial Constraints  
& Collegiate Student Learning:  

A Behavioral Economics Perspective

Benjamin Castleman & Katharine Meyer

Gaps in college completion persist between low- and high-income students. 
These disparities can be attributed in large part to a lack of college affordabil-
ity and information asymmetries about the process of accessing financial as-
sistance as well as other campus-based resources and supports. While substan-
tial policy investments have been made to address these inequalities, such as 
expanded financial aid programs and increased investments in college advis-
ing, these programs are not always fully utilized by students who might bene-
fit from them. In this essay, we apply a behavioral economics perspective to ex-
amine how financial constraints affect students’ navigation of the complex pro-
cesses–financial, academic, and otherwise–required to succeed in American 
higher education. We conclude with a discussion of evidence-based behavior-
al strategies that policy-makers and educators can draw on to proactively miti-
gate these behavioral obstacles and improve student success.

For nearly half a century, higher education policy at the federal and state 
levels has focused on increasing college access for low-income youth. 
Policies have included need-based grants and loans to defray the cost 

of pursuing postsecondary education, such as the federal Pell Grant and nu-
merous state-funded means-tested grant programs. The federal and state gov-
ernments have also invested in advising and tutoring programs, such as GEAR 
UP and Upward Bound at the federal level and Advise TN in Tennessee, as a 
way to support low-income students’ college readiness and preparation. Over 
this time, college enrollment has increased steadily, with notable gains among 
low-income populations.1 However, despite increases in college enrollment, 
college completion rates have stagnated. Just under half of all degree-seeking 
college students in 1996 completed an associate’s or bachelor’s degree with-
in six years of entry; in the five most recent cohorts of incoming college stu-
dents, roughly the same proportion of students–55 percent–completed a 
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degree.2 Socioeconomic disparities in college completion are pronounced 
and growing. Over half of the youth born into the top income quintile earn a 
bachelor’s degree by age twenty-five compared with fewer than 10 percent of 
youth born into the bottom income quintile.3

Historically, much of the focus on improving student success once enrolled 
in college has been on students’ academic experience, including several essays 
in this volume that address the classroom experience. In other work, both pol-
icy-makers and researchers have pointed to developmental education as an 
impediment to student persistence and completion. Two-thirds of communi-
ty college students enrolling in 2003–2004 took at least one remedial course, 
as did about 40 percent of students enrolling at public four-year institutions.4 
Yet the evidence on the effectiveness of remedial courses is mixed. Some stud-
ies find that students who take remediation are more likely to persist in col-
lege,5 while others find null or even negative effects of remedial courses.6 Fur-
thermore, disparities in college completion remain even upon controlling for 
academic achievement.7

In parallel, there have been numerous initiatives aimed at improving ac-
ademic advising to increase completion rates. Coaching and mentoring pro-
grams yielded more consistent results than remediation at improving student 
performance and persistence, though advisors often address myriad student 
needs, not just promoting academic engagement.8 Many community colleges 
have also invested in developing “structured” or “guided” pathways for stu-
dents that include specialized course plans that help clarify for students what 
courses will count toward their intended degree or transfer path, as well as in-
creased advising and monitoring of student performance to trigger early in-
terventions.9 While there exists a correlation between structured pathway 
participation and student persistence, few research studies have captured the 
effects of these innovations.

More recently, there has been growing recognition that making college af-
fordable to attend does not on its own ensure that students will have the fi-
nancial resources to complete postsecondary education. While the Pell Grant 
and numerous state grants are renewable, students may lose aid because 
they do not maintain sufficient academic performance, because they fail to 
reapply for aid each year, or because they take too many courses that do not 
count toward their degree and use up their aid eligibility before they gradu-
ate. Even for students who maintain their aid and use it efficiently, rising col-
lege costs mean that many students face gaps between their grant aid and the 
cost of attendance, which students may have to fill through a combination of 
loans, work, and family resources. Furthermore, many students face a host of 
costs not directly related to pursuing their degree–transportation, child care, 
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food–that they may not be able to cover through financial aid and income 
they earn while in school. Low-income students also arrive on campus with 
fewer insights into the academic resources available to them and often strug-
gle to feel a sense of belonging among their more advantaged peers, which 
hampers their ability to engage with their studies.

While large, structural policy changes are necessary to combat many of 
the challenges students encounter in their pursuit of a postsecondary creden-
tial, insights from the behavioral sciences also provide a lens through which 
researchers, practitioners, and policy-makers can understand how students 
move through the postsecondary system. Over the past fifty years, numerous 
studies in behavioral economics, neuroscience, and social and cognitive psy-
chology have explored how individuals make decisions, particularly under 
uncertainty. Recently, higher education scholars have applied lessons from 
these disciplines to better understand how students and their families make 
decisions about the investment in a college education. In this essay, we ex-
plore how behavioral science insights can help policy-makers and higher ed-
ucation professionals understand the challenges students face in college per-
sistence and we consider the potential of behaviorally informed interventions 
to improve college completion rates. 

Each day, we face hundreds of choices about how to allocate our scarce 
resources, particularly our time and money. Should I buy a salad or a 
burger for lunch? Should I walk to the store or drive? Should I study 

for the test in two weeks or watch American Ninja Warrior? At the same time, 
we are making choices about how we would like to allocate our resources in 
the mid-range to distant future. Should I go to college or work for a few years? 
Should I try to save up and buy a house or am I likely to move from this city 
soon? Traditional economic theory posits that individuals think about the 
costs and benefits of each of these decisions and choose the option that max-
imizes their utility and has the greatest benefits for the lowest cost. When it 
comes to investing in additional years of education, this cost-benefit frame-
work evaluates potential costs (such as tuition and foregone wages) relative 
to benefits (such as higher earnings after graduation and forging relationships 
with classmates).10

Behavioral science research, however, has documented that individuals 
make different choices based on a number of external factors that tradition-
al models would not expect to affect decision-making: for example, making 
a different choice in the morning than in the evening about what they would 
like to have for dinner that night. This framework for understanding human 
behavior recognizes that our ideal behavior is often different from our actual 
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behavior depending on whether we are engaging in slow, forward-thinking 
processes, or under stress and cognitive demands that shift us to faster, pres-
ent-oriented thinking.11 The hypothesis is not that people make irrational de-
cisions, necessarily, but that they often make decisions using “bounded ra-
tionality”: that is, rational given a set of practical constraints.12 Starting with 
cognitive psychologists Daniel Kahneman and Amos Tversky’s influential 
work in the 1970s, behavioral science research has long explored how the 
framing and context of choices affect individuals’ decisions within bounded 
rationality, when they may not have the information, time, or cognitive band-
width to engage in a thorough cost-benefit analysis.13

One easily relatable response to a complex decision is to put off the choice 
until later, under the hope that it will be easier to handle complexity tomor-
row.14 However, individuals are less likely to make optimal choices when 
the decision and rewards or costs are immediate, a phenomenon known as 
time-inconsistent preferences. For example, people have different stated prefer-
ences about how they will spend their time or financial resources in the future 
based on whether they are asked their preferences well in advance or imme-
diately ahead of time.15 Planning ahead of time, people often prefer options 
that have greater benefits in the long run, even if there are short-term costs.16 
Related, individuals are more likely to show a present bias and prefer a small-
er reward now than to wait for a larger reward in the future; though, indi-
viduals are more likely to prefer the long-term reward when the short-run re-
ward is moved just a little into the future (for instance, if an immediate reward 
is delayed fifteen minutes).17 Time-inconsistent preferences are often influ-
enced by loss aversion: a strong reaction to the idea of losing out on something, 
such as money or time, that we have already mentally designated for anoth-
er purpose.18

In the face of some of these challenges, individuals may rely on heuristics 
or “rules of thumb” to make decisions rather than a careful evaluation of costs 
and benefits. Heuristics are shortcuts that the brain can use to simplify deci-
sion-making. One example is availability bias: the tendency to use easily ac-
cessible information to make decisions.19 When it comes to important deci-
sions about financial aid refiling once enrolled in college, for example, college 
students may rely on the experiences of their friends, who may not have got-
ten any additional scholarships for their sophomore year, instead of applying 
themselves and seeing what happens. Another common heuristic employed 
in decision-making is the use of anchors or reference points.20 Often this comes 
in the shape of relying on peer behavior or achievements to benchmark ef-
fort and performance. For example, a growing literature finds that one’s po-
sition relative to one’s peers can strongly affect student outcomes. One study 
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examined the longer-run outcomes of students from different classrooms 
with similar academic achievement at the elementary level. The researchers 
found that the students at the top of their class have higher test scores, have 
more confidence, and are more likely to pursue science and technology ca-
reers compared with students with similar academic performance but that 
had joined higher-achieving classes in which they were at the bottom of their 
immediate peer group.21 In higher education, particularly for courses with 
heterogeneity in average performance across course sections or discussions, 
similar peer effects may manifest as similarly performing students encounter 
different average peer environments.

One particularly powerful heuristic that policy-makers and businesses fre-
quently leverage is individuals’ tendency to go with the default option.22 When 
people have to make a decision, there is frequently a stated default. For exam-
ple, when you sign up for a new account with an online store, the stated de-
fault is to sign up also for their email list. You have the option to uncheck that 
box agreeing to subscribe, but few people do. Closely related to default op-
tions is a status quo bias: the tendency not to change systems already in place.23 
To continue the email-marketing example, once individuals have subscribed 
to an email, the typical unsubscribe rate per messaging campaign is less than 
1 percent.24 Both default and status quo bias are a product of individuals’ ten-
dency to avoid hassle factors: the small but time-consuming processes needed 
to accomplish a goal, even if an onerous investment of time tackling the has-
sles in the present would result in substantially better outcomes in the longer- 
term.25 It feels easier just to delete Amazon’s daily promotional emails than to 
log into your account and manage your email subscription preferences.

In the K–12 setting, defaults and status quo bias have proven powerful 
tools to get parents to sign up to receive important updates about their chil-
dren’s performance and attendance rates. When parents had to reply and opt-
in to receiving that information, only 8 percent of parents signed up; when 
the school set the default as parents receiving information, with the option 
of opting-out, 96 percent remained enrolled in the program.26 In addition to 
lessons about how defaults and status quo bias could affect college student 
engagement with important sources of information about college and fi-
nancial aid deadlines, in the postsecondary context, researchers have advo-
cated for changing structural defaults such as modifying the default loan re-
payment plan.27 Currently, the default “standard” repayment plan assumes 
a fixed monthly repayment amount that is consistent throughout the period 
of repayment. Recognizing that individuals’ incomes tend to grow over time, 
there is also an income-based repayment plan that asks individuals to pay a 
percent of their income and adjusts the monthly repayment amount lower or 
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higher depending on how much individuals are earning. While anyone can 
opt-in to the income-based repayment plan, due to individuals’ strong prefer-
ence for the default option, many students who would benefit from the flex-
ible and often lower payments under income-based repayment end up start-
ing with the standard, fixed monthly repayment plan, and given the status quo 
bias, few students switch. Federal interventions have proven that targeted 
outreach sharing information about income-based repayment plans and par-
ticularly messaging that highlights loss aversion can increase take-up of the  
income-based plans, though advocates argue that setting it as the default re-
payment option would be more effective.28

Research on the psychological effects of scarcity inform why low- 
income students and their families may have an even harder time en-
gaging with the necessary steps to maintain financial aid, remain en-

rolled, and succeed in college. When Congress established the Pell Grant in 
1972 to ensure that financial barriers would not prevent academically pre-
pared students from enrolling in college, the average award covered nearly 
all of students’ tuition and fees at public colleges and universities. In the de-
cades since, the purchasing power of the Pell Grant has declined substantial-
ly, while tuition, fees, and the cost of attendance have increased.29 Students 
have three primary options for covering gaps between the grant aid they re-
ceive and the full cost of attendance: borrowing money, either through feder-
al or state student loan programs or from private sources; working to generate 
income while in college; or drawing on family resources. The combination of 
borrowing, working, and drawing on family resources may impose substan-
tial stress on students and contribute to their heightened levels of financial 
anxiety about how they will pay for college from one semester to the next.

Behavioral economics and psychology research demonstrate a strong link 
between the financial stress and anxiety individuals experience and the cog-
nitive bandwidth that they can apply toward challenging and complex tasks. 
Many factors affect the cognitive bandwidth people are able to dedicate to 
decision-making: for instance, time limits, hunger, or stress from poverty.30 
Students whose time is divided between courses, work, and family commit-
ments may be more likely to lose sight of deadlines or have insufficient cog-
nitive attention to devote to their coursework or other important procedur-
al tasks, like reapplying for financial aid. This challenge is likely even great-
er for low-income students who are also racial or ethnic minorities on their 
campus and face the cognitive demands of navigating racial bias.31 In one ex-
periment, researchers found that sugarcane farmers from India scored higher 
on cognitive tests after the harvest–when they were at their wealthiest–than 
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prior to the harvest, suggesting that financial stress impedes individuals’ abil-
ity to access their various cognitive resources and knowledge.32 In the college 
context, one experiment found that when college students were prompted to 
think about the financial burden of college, they performed worse on cogni-
tive tasks.33 Interestingly, when students were reminded of the financial bur-
den of college–the costs–but concurrently prompted to think about their 
future occupation–the benefits–this cognitive impairment was lifted, sug-
gesting implications for designing outreach and messaging campaigns to stu-
dents to alleviate the cognitive stress of student borrowing.34 Attention to 
pressing financial issues–for example, paying for car repairs or childcare–
may “crowd out” individuals’ focus on medium- to long-term financial issues 
such as refiling the FAFSA (Free Application for Federal Student Assistance) 
or constructing the optimal loan package.35

I n addition to increases in traditional college costs such as tuition and fees 
and the academic consequences of students working and borrowing to 
address the gaps between grant aid and cost, the demographics of who 

goes to college have also shifted. Today, more low-income students are enroll-
ing in college than ever before.36 About 40 percent of students enrolled in a  
degree-granting postsecondary institution are over the age of twenty-five, 
with the majority of Pell Grant recipients over the age of twenty-one.37 Com-
munity colleges enroll approximately 40 percent of all first-time college stu-
dents in the United States.38 College students today also have many respon-
sibilities other than school; nearly one-third of all female undergraduate 
students have a child, as do 18 percent of male undergraduates.39 With this 
compositional shift has come the introduction of and increase in additional 
cost categories (like childcare costs) that tax the mental bandwidth available 
to students to dedicate to college learning.

The share of students enrolled in a community college is an especially rel-
evant shift to the discussion of financial stress and student persistence rates. 
Over the past few decades, about one-quarter of full-time undergraduate stu-
dents and 42–44 percent of all undergraduates are enrolled in a public, two-
year institution, making up a large share of the undergraduate population.40 
Several features of the community college landscape in particular likely exac-
erbate the behavioral biases that students exhibit when interacting with the 
complex financial aid and course registration systems. Community colleges 
primarily comprise students who commute to and from campus and who bal-
ance extensive work and family commitments outside of school.41 Communi-
ty colleges also tend to rely on communications channels–principally email, 
although increasingly technology-assisted advising tools as well–that have 
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low visibility and may not effectively reach students.42 This combination of 
limited time on campus, limited attention because of other demands in their 
lives, limited access to advising, and ineffective institutional communication 
channels may mean that students are simply unaware of opportunities to earn 
guaranteed admissions to four-year universities in their state.

In addition to these large factors affecting student engagement and ac-
cess to advising, low-income, adult, and student parents also face challeng-
es in individual course engagement. When it comes to course success, the 
broad strokes formula is straightforward: show up to class, pay attention, and 
study.43 Insights from behavioral sciences help explain why students in gener-
al might not complete these steps. For example, time-inconsistent preferenc-
es might sway a student to sleep a few additional hours after an overnight shift 
rather than go to class.44 But additional responsibilities (such as a full-time 
job) and costs (such as children) outside of the college context introduce oth-
er obstacles to success and exacerbate behavioral responses to these challeng-
es. For instance, student parents need to secure another adult to watch their 
children during class; 60 percent of student mothers and 38 percent of stu-
dent fathers are single parents, requiring them to find other family members 
or professional care to watch their children.45 When a caregiver is sick and un-
able to take care of the children, the student parent has few options to make 
it to class. To take another example, as noted above, students living off cam-
pus must find and often pay for parking at school. Unanticipated mechanical 
or logistical issues may prevent them from being able to attend class. At any 
of these barriers, it is easy to imagine how some of the behavioral and psycho-
logical responses we highlighted earlier can come into play: the stress and re-
duced cognitive bandwidth from a sudden loss of childcare might reduce stu-
dents’ ability to engage fully with difficult homework tasks, and time-incon-
sistent preferences might make a student less likely to incur the short-term 
cost of a cab to get to class, even if the long-term benefits of attending class 
outweigh the upfront financial outlay.

Succeeding in a course often requires substantial student-faculty interac-
tion, such as students going to office hours for clarity on a point made in class 
or to tell a professor when they have a major life event or financial obstacle that 
might affect their course performance. Having meaningful interactions with 
faculty members is an important predictor of college persistence and comple-
tion.46 But low-income students are less likely to engage with faculty members, 
and socioeconomic gaps in developing those student-faculty relationships may 
help explain some of the socioeconomic gaps in college graduation rates.47 
While more affluent students often have parents or other adult mentors in 
their life who let them know about the importance of faculty engagement (and 
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can also personally answer a host of questions their child might have about ac-
ademic success strategies), parents of low-income college students often lack 
the information necessary to advise their children. In addition, students in a 
community college setting may not have peers with high levels of faculty inter-
actions and course engagement to anchor their behavior to.48 

Since the early 2000s, there has been broad recognition among educators, 
researchers, and policy-makers that informational and behavioral bar-
riers associated with completing the FAFSA can impede college-ready,  

financially eligible students from receiving need-based federal or state finan-
cial assistance for postsecondary education.49 Ten percent of college fresh-
men who would be eligible for means-tested financial aid do not fill out the 
FAFSA, and other academically prepared high school students may not make 
it to college because they do not complete the FAFSA and thus do not receive 
aid that would make college more affordable for them and their families.50

Awareness of the barriers created by the FAFSA has led to numerous ini-
tiatives to simplify the application, to make the process of applying for aid 
more visible and understandable, and to increase students’ access to profes-
sional assistance when completing the FAFSA. Most of these efforts, howev-
er, have focused on initial FAFSA completion, especially among high school 
seniors in traditional public school settings. Comparatively less attention has 
been paid to the challenges students may face maintaining aid they initially 
receive, despite the fact that students have to renew their FAFSA every year 
to maintain access to federal–and in many cases state and institutional–fi-
nancial aid. Descriptive research suggests that a sizeable share of college stu-
dents fail to refile their FAFSA each year, even those who receive federal Pell 
Grants and who are in good academic standing. Drawing on data from the 
National Center for Education Statistics’ Beginning Postsecondary Study, re-
searchers found that one in six college freshmen who received a Pell Grant 
and who had a GPA of 3.0 or higher did not successfully complete the FAFSA 
for their second year in college.51 Among those academically successful stu-
dents who return for sophomore year, one in ten do not complete the FAFSA  
and therefore do not receive financial assistance for their second year. The 
study authors estimate that these nonfilers forgo approximately $2,000 in 
federal grant assistance, on average, by not refiling; and not surprisingly, fail-
ure to refile the FAFSA is strongly and negatively associated with staying in 
college or earning a degree.

Behavioral economics insights help explain why students who already 
completed the FAFSA at least once, received grant aid, and were doing well ac-
ademically might nevertheless fail to renew their FAFSA. To begin, first-year 
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students at residential colleges and universities are often living away from 
home for the first time and are no longer as closely connected to school coun-
selors or other mentors on whom they may have relied for assistance ap-
plying for financial aid. The lack of regular connection with family, pro-
fessional support, or mentors may mean that reapplying for financial aid 
is less at the top of students’ minds. Even for students who remember that 
they need to refile the FAFSA, the lack of access to trusted sources of assis-
tance may mean that students indefinitely put off FAFSA refiling in favor of 
more demanding or immediate tasks. This is particularly the case among stu-
dents new to college, who may have limited attention to devote to FAFSA  
refiling amidst an array of new academic and social commitments. The be-
havioral challenge of refiling their FAFSA is likely to be particularly daunting 
for students at community colleges. Advising resources at community col-
leges are often severely limited and students typically have to work through 
confusing bureaucracies to get one-on-one academic or financial counsel-
ing.52 The nonresidential aspect of community college also translates into stu-
dents spending less time on campus than do their peers at residential four-
year institutions, making it more difficult to find time to meet with financial 
aid support staff. These obstacles contribute to Pell Grant recipients at com-
munity colleges being almost ten percentage points less likely to refile their 
FAFSA than their peers at four-year institutions, holding constant other stu-
dent and institutional characteristics.53 In addition to the direct complexities 
and behavioral barriers associated with refiling the FAFSA, students may not 
maintain financial aid because they do not believe they are still eligible for fi-
nancial support. More than half of all Pell Grant recipients report not reap-
plying for financial aid because they thought they were no longer eligible.54 
This may be due in part to institutions informing students that they are not 
maintaining satisfactory academic progress (SAP). In order to maintain eli-
gibility for federal financial aid, students typically have to maintain a 2.0 GPA 
or higher and complete at least two-thirds of the credits for which they enroll. 
Yet SAP requirements may not be communicated clearly or proactively to stu-
dents when they first matriculate to college, and, while enrolled, they may not 
receive timely updates that could serve as early indicators that they need to ac-
cess additional academic support like tutoring. As a result, students may not 
understand the link between their academic performance and their ongoing 
access to financial aid.

Drawing on both national and state administrative data, researchers have 
found that over 20 percent of first-year Pell Grant recipients are at risk of 
failing to meet SAP requirements because they do not maintain a sufficient 
GPA.55 Among community college first-year Pell Grant recipients, one in four 
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is at risk of not meeting SAP requirements because their GPA is too low. The 
authors find mixed evidence on how failing to meet SAP requirements affects 
students’ persistence in or completion of college, but the interplay of academ-
ic performance and maintenance of financial aid eligibility may further exac-
erbate the broader set of financial challenges that can impede student success 
in college.

While many institutions, and particularly two-year colleges, serve 
a high proportion of low-income and adult learners, many low- 
income students struggle to find other students at their school 

from a similar background and facing similar economic challenges. This is es-
pecially the case at more selective institutions: students from the bottom in-
come quintile represent about 4 percent of enrollees at highly selective “Ivy 
Plus” colleges and about 7 percent of students at selective private colleges.56 
Despite these institutions having more resources and higher graduation rates, 
some students feel isolated, struggle to connect with their peers, and experi-
ence low levels of social belonging with their campus.57 These low levels of in-
tegration (or belonging) with the academic and social culture of their cam-
pus are associated with lower likelihoods of remaining enrolled and gradu-
ating.58 Students may also experience stereotype threat, broadly defined as 
stress that their struggles might confirm another person’s stereotype about 
a group to which the student belongs, such as being a low-income or older 
student.59 Students experiencing these psychological stresses tend to perform 
worse on verbal and math assessments and broadly have lower levels of per-
sistence in college.

Financial constraints may also serve as a more directly limiting factor in 
how college students form relationships; in surveys, more than half of all 
low-income college students reported they were unable to participate in so-
cial activities because they could not afford them and felt pressure to spend 
money they did not have to keep up with social engagements.60 Particularly to 
the extent that college serves as a place where students make connections for 
their professional careers, the pricing out of social engagement may prevent 
lower income students from receiving the social mobility benefits of college.61

When low-income students experience financial stresses and psychologi-
cal barriers to connecting with their institution, they are less likely to seek out 
help.62 Qualitative surveys of undergraduate students suggest that first-gen-
eration college students are less likely to discuss social/emotional issues with 
their family and exhibit more symptoms of depression and lower life satis-
faction than their continuing-generation peers. 63 Often students are unaware 
of available resources to address their problems, or may view seeking help 
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as a sign of weakness and confirmation of their self-doubts about belonging 
in college.64 This creates a vicious cycle in which small challenges snowball, 
with advisors and faculty unaware of issues and the need for intervention.

As outlined in this essay, there are several financial challenges that 
make it difficult for low-income students to engage fully in the colle-
giate learning process. Not only have tuition and fees increased, with 

students working and borrowing more to fund their education, but the types 
of students enrolling in college have additional financial constraints, such as 
childcare and transportation, that make academic engagement difficult. At 
several institutions, students encounter dramatic financial inequities that re-
sult in stress and lower senses of social belonging, both of which negatively 
affect their likelihood of engaging with classroom materials and successfully 
persisting through degree completion. Here we propose evidence-based strat-
egies that policy-makers and educators can draw on proactively to mitigate 
these behavioral responses and improve rates of student success. We identi-
fy the most promising changes that different levels of the higher education 
system could implement at the federal/state level, the state/institution level, 
and the institution/faculty level. We strongly recommend targeted financial 
investments at the federal/state level and note that while the interventions 
and programs we propose at the state/institution and institution/faculty lev-
els will also help students, they are not a replacement for increased appropri-
ations to support the higher education system.

At the federal and state levels, policy-makers should invest additional 
appropriations into supporting higher education, at the very least attempt-
ing to return appropriation levels to those of the early 2000s. Between 2003 
and 2012, average state funding for public colleges decreased by 12 percent, 
with average per-student funding decreasing by 24 percent, dropping from 
$6,211 per student to $4,695 per student in 2012.65 Although state appropria-
tions have started to increase over the past few years, per-student appropri-
ations remain lower than 2001 levels, with about 46 percent of higher edu-
cation revenues coming from tuition compared with 30–35 percent in the 
early 2000s.66 Declines in state appropriations relate to declines in institu-
tional expenditures per student, which, at certain types of institutions, can 
make a big difference in the likelihood that a student graduates. Researchers 
have found that most of the decline in college completion rates over the past 
few decades at nonselective, public four-year colleges can be attributed to ris-
ing student-faculty ratios, although those shifts explain little of the variation 
in two-year college completion rates.67 Given limited resources, states could 
prioritize increasing appropriations to schools that enroll more low-income 
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students and institutions that have experienced the biggest drops in per-pupil  
appropriations over the past decade. We caution, however, that the mixed ef-
fects of performance-based funding suggest that policies that differentially 
target institutions by student composition or student outcomes often have 
unintended consequences for equity and the types of credentials colleges en-
courage students to pursue.68

In addition to increased state appropriations in public higher education 
institutions, the federal government has the ability to increase investment in 
and availability of federal financial aid programs. The federal government has 
made some progress on this front, recently restoring “year round Pell Grants” 
(YRP), which allow recipients to access up to 50 percent of their annual award 
for summer studies (for a total academic year use of 150 percent of an award). 
Quasi-experimental research shows that YRP availability results in increased 
summer enrollment, higher associate’s degree graduation rates, and greater 
benefits for older students.69 However, to the point that students often strug-
gle to refile the necessary paperwork to access fall/spring semester federal fi-
nancial aid, low-income students and students enrolling part time or living 
off campus may struggle to connect with financial aid offices to access YRP 
aid, motivating additional interventions to increase awareness of the pro-
gram. States, localities, and institutions also have a role to play in providing 
financial aid to supplement federal investments, with many merit-based pro-
grams and place-based full-tuition “promise” programs positively affecting 
student enrollment and graduation.70

States and institutions also have opportunities to invest in targeted sup-
port programs and offer additional advising resources to students to mitigate 
the costs of college enrollment and increase the likelihood that students will 
succeed in the classroom. Programs such as the Accelerated Study in Asso-
ciate Programs (ASAP) at the City University of New York (CUNY) commu-
nity colleges combine institution-level investments in intensive advising and 
structured pathways with student financial support (such as subway cards, 
textbook assistance, and tuition waivers) that have significant effects on stu-
dents’ persistence and degree attainment, as measured in a large-scale ran-
domized controlled trial.71 While access to high-quality advising can lead to 
substantial improvements in students’ postsecondary outcomes,72 many col-
lege advisors are overworked and unable to address all students’ needs, and 
advising resources are often particularly limited at the broad access public in-
stitutions attended by most students.73

There are also some state policies that, at face value, target improving on-
time graduation and students’ academic engagement but have unintended 
consequences. Excess credit hour (ECH) state policies act as a “stick” incentive 
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by charging higher tuition rates for credits students take beyond a certain 
threshold: for example, more than 140 credits in North Carolina or more than 
125 percent of the credits required for a student’s degree in Virginia.74 While 
intended to incentivize students to graduate quickly, ECH policies have had 
no effect on on-time graduation rates and have increased the amount of debt 
students take on, particularly for low- and middle-income students.75 Elimi-
nating these policies would likely alleviate the negative effects on student bor-
rowing and could free up resources to direct to proven strategies.

At the institution and faculty/course levels, colleges have the opportunity 
to implement informational campaigns and interventions to help buffer stu-
dents from the cognitive stress of financial insecurity and improve students’ 
sense of belonging on campus. One writing exercise invited freshmen to read 
letters from seniors reflecting on their first year and talking about how they 
came to develop a sense of community on campus; students participating in 
the intervention earned higher GPAs throughout college and the Black-White 
GPA gap was cut in half by their senior year of college.76 This model has a prov-
en track record scaled up. Implemented at a public four-year institution with 
low graduation rates as well as at a highly selective college, one study found 
randomly assigning freshman students to complete social belonging modules 
as part of their orientation resulted in economically disadvantaged students 
earning higher freshman GPAs and reporting more close mentors and college 
friends at the end of their freshman year.77

Other interventions have targeted how students perceive college culture 
and goals differently by their backgrounds. First-generation and low-income 
students, for example, feel a greater sense of belonging, perform better on ac-
ademic tasks, and have lower cortisol levels when an institution emphasiz-
es the collaborative nature of the college community.78 Similar interventions 
have called out students’ different backgrounds in panels and asked partic-
ipants to reflect on how their backgrounds affected their college transition. 
First-generation freshman students who attended these “difference educa-
tion” panels earned higher GPAs at the end of the year compared with their 
peers who attended a general information session.79 While it is important to 
implement these interventions with fidelity and adapted to each institution-
al context (and to acknowledge that the bulk of this research to date has fo-
cused on younger students), these interventions have promising records of 
accomplishment and are a viable avenue for colleges and individual classes 
to pursue.80

Colleges might also invest in improved, targeted communications about 
the availability of student support services, such as tutoring, that are likely 
to have a positive effect on student learning. For example, one intervention 
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found that sending students postcards about peer tutoring programs on cam-
pus resulted in a 23 percent increase in tutoring attendance over the control 
group, with most students induced to attend multiple tutoring sessions.81 The 
intervention was low-cost, at about $4 to $15 per student, but while the in-
tervention succeeded in increasing student take-up of tutoring services, there 
was no effect on students’ grades.82 Behavioral interventions that address stu-
dents’ time-inconsistent preferences in signing up for tutoring can effectively 
change behavior, but the effectiveness of these interventions is limited by the 
quality of the services students are nudged to participate in.83

Improving student learning and the value of the college experience re-
quires multifaceted solutions, including targeting policies that less obvious-
ly affect students’ daily course engagement. The rising costs of college, chal-
lenges acquiring and maintaining aid, the changing landscape of who goes to 
college and where, and the vast inequality and psychological stress students 
experience at even the most well-resourced schools all point to policy solu-
tions that improve the financial well-being of students so that they may fully 
dedicate themselves to their studies.
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Toward a 2.0 Compact  
for the Liberal Arts

Earl Lewis

New demands on learning coupled with new concerns about a changing world 
have resulted in a new focus on what constitutes a durable learning experience in 
a liberal arts setting. While the noise of a crisis in the liberal arts can be distract-
ing at times, what we learn is that different types of schools continue to answer 
the question of why the liberal arts remain an effective educational option. This 
essay argues that they are only beginning to address what is durable and adapt-
able about the liberal arts in the face of automation. While many have endorsed 
the LEAP (Liberal Education and America’s Promise) framework developed by 
the American Association of Colleges & Universities, which called for the liber-
al arts to be in the nation’s service, the original framework did not fully antici-
pate the rate, scale, and far-reaching impact of automation. What is needed is 
a liberal arts 2.0, one that prepares learners to become robot-proof in a world in 
which many will find themselves with robotic helpers. 

Different types of schools have tried to answer the question of why the 
liberal arts remain an effective educational option, but they are only 
beginning to address what is durable and adaptable about the liber-

al arts in the face of automation. While many institutions previously endorsed 
the American Association of Colleges and Universities’ (AAC&U) LEAP (Lib-
eral Education and America’s Promise) framework, which provided a founda-
tion for understanding the purposes of a liberal arts education and has helped 
guide hundreds of colleges and universities to grapple with the intended objec-
tive of providing a liberal arts education, the original framework could not have 
fully anticipated the rate, scale, and far-reaching impact of automation. What 
is needed is a 2.0 version of the liberal arts, furthering the AAC&U’s mission 
to promote undergraduate education in the service of democracy and, more 
important for the purposes of this essay, preparing learners to become robot- 
proof in a world in which many will find themselves with robotic helpers. 

Students have long flocked to the liberal arts for a multitude of reasons, 
even in periods in which the value of the liberal arts is openly questioned. In 
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the fall of 2017, the Times Higher Education strove to inform its international au-
dience about American liberal arts colleges by reporting discussions with stu-
dents from several small elite institutions about their experiences. One such 
student, Eleni Smitham, an international studies and Spanish double major at 
Haverford, offered: “I appreciate that from the first moment we step on cam-
pus, Haverford students are given a lot of trust and agency to shape our own 
college experience.”1 Rather than being a mere consumer of higher education, 
Smitham valued being an architect of her learning experience. 

The testimonials of students representing some of the United States’ most 
selective liberal arts colleges explain why some students so tenaciously seek 
the liberal arts curriculum. Often the curriculum begins with broad exposure 
to the arts and humanities and to the social, biological, and physical scienc-
es in years one and two, followed by discipline-based concentration in years 
three and four. Swarthmore English literature major Katie Paulson spoke for 
others when she professed, “In these small classes, we fully engage with the 
subjects we study. Rather than listening to a professor summarize the points 
made by philosophers, students take charge of discussions, citing passages in 
texts and asking questions that move the class forward.”2 

Many praised the style of learning offered, which more often leaned to-
ward integrative learning than simple mastery of an academic subject. Stu-
dents sensed that future success might depend on problem-solving across do-
mains of knowledge, thinking that required the learner to stitch together new 
answers to old and new problems. April Xu, a Pomona undergraduate from 
China, captured this idea precisely: 

I am often connecting different academic fields together and being a liberal arts 
undergraduate allows me to do just that. Schrödinger’s cat from physics and bi-
lingual literature from an upper division Spanish course, along with other disci-
plines such as political theory and theatre inspired my first novel. Ice cream so-
cials at the college president’s house and dinner invitations from my professors 
bring about thought-provoking exchanges that I may not get otherwise, even as a 
frequent visitor to professors’ office hours.3

These students are not oddities. Over a prolonged period, interest in the 
liberal arts has risen and fallen, but never gone away. National data captured 
by the American Academy of Arts and Sciences’ Humanities Indicators proj-
ect, which maps student interest over time, show that recent claims of a wan-
ing interest are overstated. For example, bachelor’s degrees in the humanities, 
one area of the liberal arts, have declined relative to a high watermark around 
2003, but the 2015 percentages of total humanities degrees granted are com-
parable to 1987 levels. By contrast, the percentage of fine and performing arts 
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degrees as a percent of total degrees has remained relatively flat (3 and 5 per-
cent, respectively) between 1987 and 2015, while natural sciences degrees in-
creased from 6 to 11 percent of overall degrees awarded during that period. 
Most important, from 1987 to 2015, social and behavioral science degrees went 
from 13 to 15 percent of all degrees. This is to say that student interests have 
waxed and waned over the years, but the numbers don’t support the conclu-
sion that the liberal arts are in wholesale decline.4

Of course, worry about crises in the liberal arts is not new. Over four de-
cades ago, the historian James Axtell returned to an earlier era in the 
history of American higher education, when prognosticators predict-

ed the demise of the liberal arts college. The death ostensibly began in the cru-
cible of the Civil War, which engulfed the nation and threatened the longevity 
of the heretofore-dominant political economy of slavery. The death was to be 
slow, lasting nearly one-quarter of a century, bookended by the transition from 
the agricultural age into the industrial age. During the decades in question, fac-
tories, mass production, labor unions, and conflicts between management and 
labor erupted on a predictable cycle; at the same time, the country lurched from 
one recession to another, which resulted in laws, political parties, and public fig-
ures championing a new America for a new day. Against these broader macro-
social, -political, and -economic changes, higher education, too, would change. 
And, indeed, after the Civil War, the nation invested in land grant colleges, sup-
ported by the Morrill Act, and by the century’s close, attention had shifted from 
smaller liberal arts colleges to a handful of research universities, schools poised 
to advance scholarship and offer the new doctorate in philosophy (Ph.D.). The 
combination of the research university and land grant institution was as much 
ballyhooed in its day as online education is today. At some level, they were the 
imagined disruptors, altering the higher education landscape.5 

Axtell, in “The Death of the Liberal Arts College,” exposed the tendency 
to write off an enterprise that had yet to expire and that, by all indications, 
was healthy and adapting. From the vantage point of 1970s America, Axtell 
knew the liberal arts college had not disappeared–not after the Civil War, nor 
World War I, World War II, or the Korean War. Even through the tumultuous 
years of Vietnam-era student activism and social conflict, representatives of 
the species endured. In fact, many of them rivaled their university compan-
ions in prestige, student demand, leadership development, social experimen-
tation, and quality of the student experience. In the years since, many liber-
al arts colleges have gone on to brag that a larger percentage of their students 
graduate within six years, fill worthwhile jobs, and lead productive lives than 
those who attend nearby public universities. 
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In fact, rather than die, the liberal arts as a form of learning expanded sig-
nificantly, on pace with the expansion of higher education. After World War II,  
the number of higher education institutions grew twofold, going from 1,708 
in 1940 to 3,535 by 1990. Former teacher colleges became state colleges and 
universities. New state systems appeared to handle a new demand for post-
secondary education, spurred in part by the GI Bill and the growth of a mana-
gerial class after the war. The nation had always needed experts, but the 1950s 
and 1960s witnessed the cultivation of the expert culture in government, so-
cial policy, and even childrearing advice.6 

The expansion of the higher education landscape broadened the range and 
ways of receiving a liberal arts education after World War II as well. Too often 
we are too quick to talk about the liberal arts experience. Over time, at least six 
variations on a theme formed: the small, selective private liberal arts college; 
the public liberal arts college; the private research university with a liberal arts 
college; the large public research university with a liberal arts college or col-
leges; and the small- to midsized private and comprehensive public school that 
offers a liberal arts curriculum. If we judge their contributions by the old crite-
rion of offering access to opportunity, the larger public institutions have been 
the most successful. New research on higher education as an escalator to social 
mobility emphasizes the outsized work done by these institutions compared 
with the traditionally highly regarded private colleges and universities. Econo-
mist Raj Chetty and colleagues have found that California State University, Los 
Angeles, for example, sends more graduates who entered college from the low-
est economic quintile into the top quintile than more selective schools, which 
disproportionately pull students from higher socioeconomic classes.7 

What worked in the past may not be a great predictor of what is 
needed in the future. As we enter a period of accelerated change, 
higher educational institutions will most certainly require a 

sharper articulation of purpose and value. After all, students starting elemen-
tary school today face a starkly different future by the time they graduate high 
school and enroll in college around 2030. McKinsey & Company, the global 
consulting firm, projects a loss of nearly 800 million current jobs worldwide 
within four decades. Its consultants go on to predict that in the United States, 
fifty-four million of today’s jobs will disappear by 2030, roughly one-third of 
the current American labor force. The explanation? Automation. The rapid 
introduction of machine-readable applications and artificial intelligence (AI) 
are slated to replace routine work in all sectors. 

McKinsey’s report dramatizes the extent of disruption to be expected 
from AI. The advent of the driverless or semi-autonomous vehicle is a familiar 
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example. Approximately two million men and women make their living driv-
ing tractor-trailers, cabs, limousines, and other vehicles. Nearly three times 
as many make their living supporting the drivers as operations managers, lo-
gisticians, dispatch operators, and customer service representatives. While 
no one knows for sure when semi-autonomous vehicles will command the 
streets and highways of America, few doubt this day will occur.8 This conclu-
sion usually leaves leaders considering how to plan for future work. 

Often the answer to the foregoing question is a college education. And for 
good reason. Coming out of the Great Recession, the data seem to show that 
some college, let alone a baccalaureate degree followed by a graduate degree, 
inoculated the majority of holders from prolonged periods of unemployment. 
In fact, as education scholar Anthony Carnevale and colleagues at Georgetown 
University have shown, by 2015, of the 11.6 million new jobs created, 8.4 million 
went to individuals with at least a bachelor’s degree. An additional three mil-
lion went to those with at least some college. High school graduates and non-
graduates made little headway, claiming only eighty thousand of the net jobs.9 

While no one knows for sure what new jobs are in the offing, the McKin- 
sey report hints that a college education alone is not a sure protector. In a 2015 
study, the firm estimated as many as 45 percent of current jobs could be au-
tomated. We are led to believe that any job that can be routinized will be au-
tomated. On the streets of San Francisco, one can already find cafés run by 
robots; Phoenix heralded the first robot-operated McDonald’s; and one can 
easily imagine, in time, Alexa and company becoming as capable of laying 
bricks as they are of arming security cameras.10 

As a counter to such existential uncertainty, Northeastern University Pres-
ident Joseph Aoun, in Robot Proof: Higher Education in the Age of Artificial Intelli-
gence, has made the case for a learning model that builds on the core elements of 
the liberal arts, integrating the arts, humanities, and branches of the sciences  
(social, physical, and biological) rather than what is learned from science, 
technology, engineering, and math (STEM) or medicine fields alone. Stated 
another way, if we find ourselves visited by extraterrestrial beings, as biologist 
E. O. Wilson has imagined, it is laughable to think they will want a tour of our 
technologies: their arrival signals their technical superiority. They may, how-
ever, want to know something deeper about humanity. These space-traveling 
visitors may be interested in music and other aesthetics, how we record histo-
ry, what we consider art and beauty, how languages evolve, or how myths and 
narratives tie and divide us. They may want to know why we can boast that 
all humans share 99.9 percent of the same DNA, yet document the ingenious 
ways we conquered or annihilated one another over a measly 0.1 percent of 
noted difference.11



222 Dædalus, the Journal of the American Academy of Arts & Sciences

Toward a 2.0 Compact for the Liberal Arts

If STEM alone is not the answer, then what else should guide us, even if we 
aren’t visited by extraterrestrials? Aoun has argued for a learning model pred-
icated on creative, critical, and systems thinking and on entrepreneurship, 
cultural agility, and mastering the new literacies of technology, data, and what 
he calls human literacy or the ability to discern and create space for creative 
problem-solving. Similar to complex systems scholar Scott Page, who has 
found in culling numerous studies that complex problems are better solved by 
diverse teams of actors, Aoun believes a degree becomes robot-proof–which 
serves as metaphor for employability, since many workers will have robotic 
helpers in the future–when it equips its holders with the tools to think hor-
izontally rather than vertically.12 The vertical thinker can only marshal tools 
from his or her subject-matter toolbox and apply those tools in a linear fash-
ion. The horizontal or systems thinker looks across knowledge domains to as-
semble teams with diverse subject-matter expertise. Here, the key is know-
ing which questions to ask and knowing what is needed to provide adequate 
answers. 

Also looking to the future, literary scholar and academic administrator 
Cathy Davidson has argued in The New Education that education in the twenti-
eth century shifted from the founding “mission to train ministers toward the 
selection, preparation, and credentialing of future leaders of new professions, 
new institutions, and new companies.” She has concluded that the new ed-
ucation “means refocusing away from the passive student to the whole per-
son learning new ways of thinking through problems with no easy solutions. 
It shifts the goal of college from fulfilling course and graduation requirements 
to learning for success in the world after college.”13 

In other words, a forward-looking liberal arts curriculum should be-
gin with attention to the whole person. The learning experience should pro-
mote intellectual challenge, personal development, and exposure to diverse 
people and diverse ideas as well as scientific and humanistic methods. A stu-
dent should gain some knowledge of at least the rudiments of coding, but 
they should also know something about art and creativity. Ultimately, they 
must acquire a penchant for taking domain-specific knowledge and applying 
it skillfully in a digital environment. 

I n light of the changing social, economic, and political landscapes, are lib-
eral arts colleges and universities effectively embracing the implications 
of automation? Here, the evidence is less persuasive. The heterogeneity 

of the American higher education landscape requires us to take a more nu-
anced look at the liberal arts model across institutional types because while 
talent is evenly distributed across the nation, access to opportunity is not. 
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Some students learn early on to compete for attendance at the most selec-
tive national institutions; others are encouraged to seek out a school closer 
to home. Others still may believe any college education is beyond their reach. 
As a result, it is important to know how distinct schools, representing spe-
cific types, across varied geographies, explain the liberal arts approach or ap-
proaches they deploy. What they say, and how they say it, tells us a great deal 
about how prepared they are for a 2.0 compact for the liberal arts. 

To gain at least partial insight into what institutions claim, I surveyed the 
websites of several schools representing the six types–the small, selective 
private liberal arts college; the public liberal arts college; the private research 
university with a liberal arts college; the large public research university with 
a liberal arts college or colleges; and the small- to midsized private and com-
prehensive public school–and in some cases, spoke with institutional lead-
ers. After all, these websites provide the documents a prospective student and 
his or her parents would consult before applying and enrolling. 

Our exploration begins with three institutions whose roots lie in liberal 
arts education. At one private Lutheran-affiliated liberal arts college, academ-
ic and administrative leadership put forward the aim of educating the whole 
self, whole life, and whole person in anticipation of new demands. Concordia 
College in Moorhead, Minnesota, is fueled by its commitment to its found-
ing mission as a Christian, church-affiliated liberal arts college. It does not 
possess a large endowment valued in the hundreds of millions of dollars, nor 
with the exception of a distinct period in the 1970s, has it been blessed with a 
notable racial and economic diversity. Instead, it has long relied on recruit-
ing young people who came of age in the upper Midwest states of Minnesota, 
North Dakota, Montana, Iowa, and to a lesser degree, Wisconsin. And from 
its beginnings in 1891, it embraced a curriculum combining the classical liber-
al arts and commerce or business. 

With its traditional demographic pool in numerical decline, Concordia, 
tuition-dependent and faced with an ever-growing discount rate (the amount 
of financial aid required per student to offset the tuition list price), finds itself 
explaining the value of a liberal arts education somewhat differently than it 
did a generation ago. One-quarter of a century ago, success depended on lur-
ing students as freshmen and graduating 70 percent or more of them within six 
years. The school could sell intangibles such as a world-class choir, competi-
tive small-college athletics, higher-than-average medical school placement 
rates, and a faculty willing to spend inordinate time grooming students. Com-
pared to less expensive nearby state options, Concordia could claim that a stu-
dent had a greater likelihood of graduating in four to six years there than from 
North Dakota State University or Minnesota State University Moorhead.
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More recently, Concordia’s administrative and faculty leaders have come 
to recast the value of the overall educational experience. The school advertis-
es what is called the PEAK (Pivotal Experiences and Applied Knowledge) ex-
periences during the undergraduate years. As of 2017, entering students are 
required to register at least two PEAK experiences in their portfolio for gradu-
ation. The experiences can range from creating a documentary to participat-
ing in a cell biology research project, from building a house through Habitat 
for Humanity to working on a sanctioned service-learning project. The effort 
hopes to showcase the connective tissue of integrative learning and actualize 
the tagline “Building your best future at Concordia is about being thoughtful 
and experienced, not just informed.”14

Mission and vision statements often illuminate the issues faced by pro-
spective students trying to assess what it means to attend a given school. The 
University of Minnesota–Morris, founded in 1960 as one of thirty public lib-
eral arts colleges, proclaims on its website that a liberal arts education “devel-
ops your creative, analytical, investigative, and intellectual strength.” If you 
are a college-bound student or a student’s parent, you may ask, how? How do 
you demonstrate that a course of study, or a combination of curricular and ex-
tracurricular activities, will catalyze creative, analytical, investigative, and in-
tellectual talents? Morris’s homepage does not answer this question directly. 
But in reading beyond the first page, you discover that Morris boasts an Office 
of Academic Success and employs success coaches to help first-year students 
settle into campus, learn how to seek appropriate help, and navigate the rela-
tionship between personal concerns and academic accomplishment. More-
over, it is the only school I examined that has explicit resources for Native 
American students.15 

By contrast, Berea College, founded by abolitionists in Kentucky in the 
nineteenth century, as the country inched ever closer toward civil war, stead-
fastly holds on to its original identity as a college created to advance the mis-
sion of service to Christianity, and we are left to infer that religious exposure, 
in a liberal arts context, shapes learning, values, and the self. Without say-
ing so explicitly, Berea professes, in the language of Cathy Davidson, to edu-
cate the whole person. It does so through a set of “great commitments” that 
speak to the value of a Berea educational experience, experiences that pro-
mote the value of diversity, community service, democratic engagement, con-
cern for Appalachia, and a residential college environment. Not only are these 
commitments publicized, but they also serve as a tacit contract between the 
school and the student, obligating the one to the other. Berea fulfills its mis-
sion in a racially and economically diverse learning environment. Remark-
ably, no Berea student pays tuition, 96 percent are Pell Grant eligible, and the 
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student-faculty ratio is 10:1, enabling faculty and staff to know students and 
become personally invested in their learning and maturation. 

Concordia, Minnesota–Morris, and Berea are members of the AAC&U 
LEAP College Action Network. They are not only aware of the AAC&U’s com-
mitment to promulgating the value of a liberal arts education, but they have 
also pledged to further that work. And it can be said that their websites nod 
toward one or two, if not all, of the framing concepts noted earlier. Yet at this 
time, one senses the need for a liberal arts education 2.0. 

What should a 2.0 version of the liberal arts look like? There are sev-
eral key elements. Each school would do more than trumpet the 
value of a liberal arts education and more clearly sketch a path-

way for the learner. For example, schools know the value of exposing students 
to a world beyond the geography of the campus. Emphasizing study abroad 
opportunities have been one way to address this pedagogically. For many 
low-income students, the hurdle begins earlier. Few, if any in their circle of 
family or friends, travel internationally, unless they are in the military. A 2.0 
campus might make it a requirement that all students who are eligible will ac-
quire a passport in their first year, with assistance from the college, if needed. 
Of course, under current conditions, Dreamers would get a pass until legisla-
tion makes it possible for them to participate. With that hurdle cleared, then 
an action plan for studying outside of the United States can be crafted. As Uni-
versity of Michigan football coach Jim Harbaugh has shown, programs can be 
designed for student athletes, too.16 

More than sending students out into the world, liberal arts 2.0 approaches 
learning differently. Instead of broad subject-matter exposure in the first two 
years, it would emphasize broad exposure in year 1, more tailoring and subject- 
matter focusing in years 2 and 3, followed by concrete problem-solving work 
in year 4 that is tied to a major or course of study. In all likelihood, calls for 
robot-proofing will hinge on demonstrated abilities to work in teams, often-
times with robotic helpers, across knowledge domain fields, in real time and 
on real problems. As in the past, institutions must play a role in shaping new 
learning possibilities. 

Institutions that lead the way will do something more. They will pioneer 
a shift from a STEM-plus approach to education and learning (that is, STEM 
plus the arts or STEM plus the humanities) to an emphasis on the interplay 
among the humanities, engineering, arts, technology, and science (or HEATS). 
STEM-based learning is important and other essays in this issue of Dædalus 
discuss how to do it well. In a 2.0 world in which STEM education is impor
tant but perhaps not sufficient, a HEATS approach portends a new and possibly 
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important innovation, as a recent National Academy of Sciences study provi-
sionally suggests.17

This means developing a new list of required curricular elements. In addi-
tion to the long-standing focus on sound and broad exposure to critical writ-
ing, mastery of the fundamentals of sciences, second-language acquisition, 
and cultural exposure, a 2.0 education would require students to study digi-
tal tools and essentials, such as coding and design opportunities for them to 
work with individuals from varied racial, ethnic, religious, and national back-
grounds. A 2.0 education assumes that not all students will be eighteen-to-
twenty-two-year-olds, that some will be in residence but others may come to 
classrooms virtually, and that a hybrid learning experience may soon become 
the norm (online plus in-residence learning). Finally, liberal arts 2.0, with 
guidance, gives students more say in the structure of their educational jour-
ney and more latitude in its construction as long as there is a capstone experi-
ence enabling synthesis.

Hints of what’s achievable can be found in current practices at some 
institutions. Much larger than Concordia, Morris, or Berea is Emory 
University, located just outside of Atlanta. Founded in 1836, Emory 

now houses schools of medicine, business, law, nursing, and public health, as 
well as a graduate school, school of theology, and two liberal arts colleges: one 
four-year, Emory College, and the other two-year, Oxford College. Unlike al-
most any other research university in the nation, Emory runs its own version 
of a “posse program” at scale. Posse refers to a New York City–based program 
that pairs selective colleges and universities across the nation with hand-se-
lected students of color and economically needy students from many of the 
nation’s largest urban areas. Typically, the Posse Foundation programs send 
ten students to a given campus per year.18 By contrast, each year, nearly 450 
freshmen enroll at Oxford College, twenty-plus miles outside of Atlanta and 
the main campus. There, in a bucolic exurban setting, students are exposed to 
a liberal arts–intensive curriculum, free of the structures of a dedicated ma-
jor. The university makes a pledge to each Oxford College student, that upon 
successful completion of a two-year course of study, they will have a seat wait-
ing for them in either Emory College of Arts and Sciences, the Goizueta Busi-
ness School, or the Nell Hodgson School of Nursing. 

At Oxford, faculty interests in students are well noted, but what is also no-
ticeable is a social milieu that develops more than the academic self. Because 
Oxford boasted no upperclassmen or upperclasswomen, students began fill-
ing leadership roles in their first year. Liberal arts 2.0 will demand more leader-
ship development opportunities for students as well. What if more conscious 
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attention is given to forging leadership opportunities in the first year or two 
rather than waiting for students to become juniors and seniors? 

For example, one leadership measure is election as student body president. 
Prior to the early 2000s, Oxford transfers were not allowed to stand for elec-
tion, an honor typically bestowed upon a native Atlanta student in the junior 
or senior class. When students voted to erase this distinction, treating all as 
native students unless they came from a non-Emory campus, the Oxford stu-
dents mobilized and elected one of their own as student body president. The 
four-hundred-plus students moving from Oxford to Atlanta each year (the 
number was closer to three hundred in 2005) also formed a kind of posse, as 
they moved from Little Emory to Big Emory. Friendships, study networks, 
peer counseling, support groups, and all of the attributes usually associat-
ed with the posses absorbed by a select number of the country’s leading col-
leges and universities played themselves out in what I call the “Oxford exper-
iment.” In addition, students found they could mobilize the network to form 
a bloc and win student government elections. Such leadership development 
moments speak to one of the factors that will make future college graduates 
robot-proof and need to be more than organic achievement; instead, schools 
must design conscious pathways for leadership opportunities in the future.19 

Boasting a larger undergraduate population than Emory’s seven thou-
sand students is Bridgewater State University in Massachusetts. 
Founded as a “Normal School” for the preparation of teachers, it ed-

ucates about 9,500 undergraduates. In its materials, the university acknowl-
edges its continued commitment to preparing and educating a teaching force 
for southeastern Massachusetts, while making clear that it has broadened its 
scope over the years. Its website maintains:

Since its founding in 1840, Bridgewater State has remained steadfast in its com-
mitment to empower individuals and instill in its community an abiding desire to 
advance the public good. Our rigorous and dynamic academic environment en-
courages students and faculty to develop their strengths and become leaders in 
their fields. At the same time, we strive to lead by example. As the university con-
tinues to build momentum, we continuously reinvest in the success of our stu-
dents and our region.20

Bridgewater offers traditional liberal arts courses and majors in the arts, 
humanities, and all branches of the sciences, but its mission statement, rather 
than offering an independently crafted commentary on the purpose and value 
of a liberal arts education, directs attention to the range of postcollege opportu-
nities and career paths a Bridgewater education provides. A video introduction 



228 Dædalus, the Journal of the American Academy of Arts & Sciences

Toward a 2.0 Compact for the Liberal Arts

to the liberal arts champions its centrality to the educational experience and 
argues that the liberal arts offer flexibility for a rapidly changing world. 

Bridgewater joins Emory as one of two schools in the sample not to have 
joined the LEAP network as of yet. Does that imply that a Bridgewater State 
(or Emory, for that matter) is less prepared than its peers for a 2.0 version of 
the liberal arts? No. In fact, what they propose on websites and in published 
materials is in keeping with mainline positions on the liberal arts. Referenc-
es are made to critical thinking, effective communication, learning to work in 
teams, and preparing for lifelong learning. Like a number of schools, Bridge-
water boasts an honors program, an undergraduate research opportunity pro-
gram, service-learning opportunities, and a paid internship program. The lat-
ter seeks to connect students with experiential learning in actual workplaces. 
Given its history of adaptation, a case can be made that Bridgewater may be 
better poised to anticipate 2.0 needs, and drive innovation and experimenta-
tion that redounds to all of higher education. 

In recent years, a number of historically Black colleges and universities  
(HBCUs) have seen an uptick in applications and enrollments. Some attribute 
this to the highly visible racial incidents on historically White campuses and gen-
eral social unease since 2016. Whatever the factors, HBCUs should not assume 
the past is a single predictor of a salutary future. Like others, they and the hand-
ful of remaining same-sex institutions will need to prepare for a 2.0 world, too. 

With the exception of Emory, few of the schools so far discussed would 
share an admission pool with the University of Michigan and its College of 
Literature, Sciences, and the Arts (LSA). Michigan boasts several options at 
the undergraduate level and two ways of claiming an arts and sciences or lib-
eral arts education. Broadly speaking, a student can receive an undergraduate 
degree in a host of units, from engineering to social work, from business to 
public policy, from arts and sciences to music, architecture or art. An arts and 
sciences student can either enter through the LSA or the more focused Resi-
dential College (RC) nestled within the LSA. The RC offers a distinctive inter-
disciplinary approach to learning and living. Created in 1967, faculty there of-
fer the arts, humanities, foreign languages, and natural and social sciences in 
an integrated manner. Or as they say in promotional materials on the website: 

The RC curriculum is interdisciplinary and engages students in creative explora-
tion of the humanities, the social and natural sciences, intensive foreign language 
study, and the visual and performing arts. We seek to foster a genuine appreci-
ation and lifelong passion for learning; not merely individual quests for knowl-
edge, but preparation and encouragement that lead to effective and responsible 
engagement in the real world. 
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The LSA is the largest school on the University of Michigan’s Ann Arbor 
campus. With more than seventeen thousand students spread over four years 
of study, the school insists, 

The College of Literature, Science, and the Arts at the University of Michigan de-
livers a purposeful, pragmatic liberal arts education that provides students with 
adaptable skills to solve problems in an era when new fields disappear as quick-
ly as they emerge. The College’s faculty are on the frontlines of new ideas and pi-
oneering research across every discipline. LSA provides a limitless education that 
emphasizes curiosity, collaboration, and adaptation.

There are noted references to internships, undergraduate research, com-
munity-based partnership and learning, and working with world-class facul-
ty on the cutting edge of research breakthroughs. There is no easily digest-
ed statement about pedagogy and approaches to learning, although the above 
referenced quote uncovers traces of a 1.0 approach morphing into a 2.0 de-
sign. Here the College anticipates the call for robot-proofing education with-
out outlining the specifics of a curriculum redesign as of yet. 

One pathway forward may build on the current assessment of the link be-
tween learning and postgraduation opportunity. More powerfully than many, 
the LSA captures the value of an education through a visualization of majors 
and resulting jobs.21 What the research reveals is a plethora of majors that fuel 
an endless array of job and career possibilities. A rich educational experience 
seems the primary predictor of success rather than a discrete major. It is no 
surprise economics supplies a number of workers in the finance industry, for 
example. Yet the data show that jobs in finance went to other social science 
majors as well as humanities and arts majors. At a university in which 90 per-
cent of undergraduates complete their course of study in six or fewer years, 
and in 2017, 96 percent recorded either a job or admission to graduate school 
by graduation, the distribution of jobs seems to depend on the match between 
opportunity and human talent. As a result, biology accounts for one strong 
path into medicine, but doctors majored in a wide variety of disciplines in the 
LSA, from communications studies to history, from psychology to women’s 
studies.22 

In fifteen or twenty years, what might that visualization feature contain? 
Is the twentieth-century reliance on a major sufficient in a world that will ask 
new questions about not just work, but the dignity of work? Would a new tool 
contain not only a course of study, but also a matrix showing courses taken 
that array along a scale from novice to intermediate to accomplished learner? 
What if that tool included a way to capture both academic and nonacadem-
ic engagements? Could you imagine a time in which a redesign of the senior 
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thesis or capstone experience is factored into not just one’s first job after grad-
uation, but also a range of jobs and careers? Moreover, rather than a snap-
shot, this is a continuous assessment that connects individual reports, IRS 
data, employment records, and other data that show the link between learn-
ing and future endeavors. 

The University of Redlands in California cannot claim two hundred years 
of history, as does Michigan. Its niche in the higher education ecosystem 
turns on its status as a midsized private university with three thousand un-
dergraduates devoted to the liberal arts, but with a strong preprofessional em-
phasis, boasting majors in accounting, business administration, and comput-
er science alongside the more traditional liberal arts. Like its counterparts, the 
school welcomes a curious, diverse group of learners seeking to understand 
the interplay between knowledge acquisition and leadership development. 
In their statement, the university offers, “Redlands emphasizes academic rig-
or, curricular diversity and innovative teaching.” This statement of purpose 
says less about the attributes of success and more about the overall ethos of 
the institution. Characteristics of that ethos are further amplified in a broad-
ening statement about the campus, its culture, and the composition of the 
community: 

Redlands fosters a community of scholars and encourages a pluralistic notion 
of values by challenging assumptions and stereotypes in both classes and activ-
ities. A Redlands education goes beyond training to embrace a reflective under-
standing of our world; it proceeds from information to insight, from knowledge 
to meaning.

Welcoming intellectually curious students of diverse religious, ethnic, national 
and socioeconomic backgrounds, the University seeks to develop responsible cit-
izenship as part of a complete education. Redlands encourages a community at-
mosphere with exceptional opportunity for student leadership and interaction. 
For working adults, the University offers innovative academic programs at con-
venient locations and times.23

Fundamentally, the education is designed to foster leadership develop-
ment and citizenship traits. In that sense, Redlands proclaims education is 
best when it produces scholar-citizens. 

Students on all campuses find their own paths to academic, social, spiri-
tual, and personal success. Redlands offers about two hundred students per 
year the option of the Johnston experience, in which hierarchies are flat-
tened, learning is student-driven, and the university is outward-facing. John-
ston students connect with their surrounding communities and take pride 
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in integrative learning. As part of a living-learning community since 1969, 
Johnston students draft their own educational experience. That commit-
ment comes in two stages. As sophomores, students “map out a plan that 
brings together classes from multiple departments, experiential learning, and 
cross-cultural experiences to fulfill an educational vision.” Entering their se-
nior year, they transform the graduation contract into a statement of accom-
plishment or graduation narrative. The latter “describes what you studied, 
what you learned, your plans for the future, and how your time in the John-
ston community and the wider university impacted your education.”

This hands-on ownership of one’s education results in not only an indi-
vidualized course of study, but also one founded on the principle of domain 
knowledge and horizontal thinking. Domain knowledge refers to the ability 
to probe a subject area with sufficient thoroughness to command all basic con-
cepts and to understand advanced practices, philosophies, and findings. Hori-
zontal thinking, as discussed earlier in the context of “robot-proofing” under-
graduates, reflects an ability to see across subject areas and to mobilize dis-
crete information to solve complex problems, either alone or in partnership. 

It is noteworthy that a successful Johnston student has a pedagogical tool 
to do both. Many colleges invite students to write an original research paper 
that blends their command of basic knowledge with advanced, independent 
inquiry. Johnston students are invited to write expansively and reflectively 
about how four years of coursework, projects, and experiences connect. This 
is an advised process, with students receiving feedback from peers and from 
professors. The dozen or so recently submitted final products found on their 
website provide powerful examples of critical thinking, synthesized learning, 
and clear explication.24 Students illustrate what they have learned, by naming 
their learning experience and explaining why it matters. Of all of the public 
presentations of a successful experience, the sampled set is exemplary. And it 
is the closest application of a 2.0 design that I found among the schools exam-
ined, hinting at what is possible. 

I n sum, each of the schools referenced in this essay offers some version of 
a liberal arts education. Except for Emory and Bridgewater State, each is 
a member of AAC&U’s LEAP network. They have not succumbed to worry 

about the future of the liberal arts, but have instead dedicated themselves to 
advancing liberal arts in the nation’s interests by preparing women and men 
for their roles as workers, citizens, and heirs to a democratic society. 

Yet, with perhaps one exception, none has fully anticipated the need for a 
2.0 version of the compact. Automation is poised to alter the future of work. 
Dramatic reductions in known jobs are forecast, and while new jobs are 
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anticipated, no one can say what they will be. This places higher education 
at the center of an emerging discussion of who will work, what preparation is 
needed, and how many will need to be trained or educated. Joseph Aoun has 
led the way in calling for colleges to imagine what it will mean to produce a so-
called robot proof education. 

The next generation’s Elenis, Katies, and Aprils may find that a liberal arts 
education 2.0 is exactly the recipe for a thoroughly educated worker-citizen. 
Like their contemporary selves, they will have a hand in designing their edu-
cations. But in the future, the educational experience will emphasize more tai-
lored opportunities, with breadth quickly followed by deep subject or domain 
knowledge acquisition, followed by intense applications through internships, 
research projects, or policy-directed activities. Fortunately, all schools will 
have a say in a 2.0 version of the liberal arts in the nation’s service–that is 
their opportunity to claim. 
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		 Washington, D.C., 2 July 1862. The American Liberal Arts College died today 
after a prolonged illness. It was 226 years old. Born on the salty backwashes of 
the Charles River in Cambridge shortly after the Massachusetts Bay Colony was 
founded, the scion of Puritan Reform and Renaissance Civility grew to sturdy 
usefulness in the colonial years by overseeing America’s leaders prior to their 
war for independence. 

		 When the new nation emerged, however, demanding a larger, more expert cit-
izenry, The College was unable to overcome its aristocratic origins and short-
ly contracted the disease that eventually led to its demise - arteriosclerosis. In 
the 1820s, when Jacksonian Democracy was urging needed reforms on Ameri-
can Institutions, The College’s role in society contracted into a stance of pug-
nacious conservatism with the Yale Report of 1828. Even a number of its own 
reform-minded members could not edge it into the American Mainstream of 
Technological Growth and Democratic Expansion.

		 Today, after a recent cardiac arrest, its heart stopped on the floor of the House 
of Representatives, just as the roll call for Justin Morrill’s Land-Grant Act had 
ended. The vote was 90–25.
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(New York: Public Affairs, 2009). 
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2016). 
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on Sansome. There a robotic barista and its human helper provide coffee. Mean-
while, McDonald’s heralded its first all robotic restaurant in Phoenix. See Sam Fran-
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tion,” Robotics & Automation News, June 26, 2017, http://roboticsandautomationnews 
.com/2017/06/26/mcdonalds-shares-reach-record-high-as-it-launches-new-wave 
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by, “Bricklayers Think They’re Safe from Robots. Decide for Yourself,” The New York 
Times, March 6, 2018, https://www.nytimes.com/interactive/2018/03/07/upshot 
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	 12	 Aoun, Robot Proof, introduction; Scott Page, Diversity Bonus: How Great Teams Pay Off in 
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ington, D.C.: The National Academies of Sciences, Engineering, and Medicine, 
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The Human Factor:  
The Promise & Limits of  

Online Education

Sandy Baum & Michael McPherson

The idea that online learning might revolutionize higher education, lowering 
the cost of high-quality learning opportunities for students with limited ac-
cess to traditional higher education, follows similar hopes for earlier technol-
ogies, including radio and television. If such a revolution is to come, it is still 
far from a reality. Strong evidence indicates that students with weak academic 
backgrounds and other risk factors struggle most in fully online courses, creat-
ing larger socioeconomic gaps in outcomes than those in traditional classroom 
environments. The central problem appears to be the lack of adequate person-
al interaction between students and instructors, as well as among students. Hy-
brid learning models do not exhibit the same problems and there is potential for 
online learning to develop strategies for overcoming these difficulties. Mean-
while, narrowing gaps in educational opportunities and outcomes requires con-
siderable skilled human interaction.

Since the beginning of the twentieth century, there have been several at-
tempts to revolutionize higher education on the basis of innovations in 
communications technology. The most recent and best known of these 

is the provision of widespread online learning. In its “pure” form of cours-
es whose content is delivered directly to students with no face-to-face con-
tact between teachers and students, online learning has become widespread 
in for-profit higher education, as well as in some broad-access public and pri-
vate nonprofit universities. 

Long before computers, let alone the Internet, made their appearance, 
broadcast radio offered the promise of an innovative instructional technol-
ogy with vast scale at low cost. In the mid-1920s, one commentator reported 
“visions of radio producing ‘a super radio orchestra’ and ‘a super radio uni-
versity’ wherein ‘every home has the potentiality of becoming an extension of 
Carnegie Hall or Harvard University.’”1 Many universities established radio 
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stations on their campuses and “the enthusiasm for radio education during 
the early days of broadcasting was palpable.”2 

The enthusiasm was short-lived: by 1931, the number of educational sta-
tions had fallen from 128 to 49, most with only a small geographic reach.3 Ap-
parently, a big problem was simply getting students to tune into the programs. 
Even listeners who clamored for educational programs actually preferred to 
listen to comedians.4

In the late 1950s, visions of the potential impact of educational television 
were even more grandiose than those of the radio had been. Educational tele-
vision pioneer John Schwarzwalder argued that any subject, including phys-
ics, manual skills, and the arts, could be taught by television. He predicted that: 

Educational Television can extend teaching to thousands, hundreds of thousands 
and, potentially, millions. . . . As Professor Siepman wrote some weeks ago in The 
New York Times, “with impressive regularity the results come in. Those taught by 
television seem to do at least as well as those taught in the conventional way.” . . . 
The implications of these facts to a beleaguered democracy desperately in need of 
more education for more of its people are immense. We shall ignore these impli-
cations at our . . . national peril.5

Educational television has had a continuing life mainly as a substitute for 
traditional forms of education for those who live in isolated environments. 

Public radio and television have continued to play a powerful role–often, in 
fact, an educational one–by providing culturally rich and often highly informa-
tive programming in forms that appeal to audiences in ways that lectures from 
college professors rarely do. But they did not revolutionize college education.

Anytime innovators attempt to replace an existing product or service with 
a more technically advanced one, they must decide which features of the 
product or service they aim to replace and which will remain crucial. For ex-
ample, designers of cell phones judged from the outset that the central activ-
ity of telephoning was a person conversing with a distant other. So, whatev-
er else they had, cell phones needed an earpiece to hear a distant speaker and 
a mouthpiece to speak to her.

Televisions and radios speak to their audiences, but they are not designed 
to enable the listeners to talk back. If one considers the affordances of educa-
tional radio and television, it is pretty clear that the enthusiasts for these new 
educational services judged that the central activity of higher education was 
lecturing: teachers speaking and students listening. The model of learning 
that fits best with lecturing is that of transmission of information, with the 
teacher actively sending the information and the students passively receiving 
it, with the hope that they will be able to recall the information later. 
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Even though lecturing remains the predominant mode of instruction in 
undergraduate education, most serious students of learning and teaching in 
higher education–including several authors in this issue of Dædalus–now 
recognize that this mode of instruction and its accompanying conception of 
learning have serious limitations, many of which are related to student en-
gagement. An inspiring or charming lecturer can certainly get students to pay 
more attention, but there is a lot of evidence that students retain informa-
tion better and–much more important–come to understand it better when 
they work actively with the material they are trying to master than when they 
merely try passively to absorb it.

It is especially challenging to impart skills or know-how through lectures. 
Simply displaying or describing an expert performance of a skill is a poor sub-
stitute for working with a student to help develop the skill. Imagine, for exam-
ple, trying to teach someone how to drive a stick-shift car through lecture.6

In retrospect, television and radio suffered from several important obsta-
cles in their quest to become large-scale suppliers of higher education. One 
was the tyranny of schedules: a broadcast had to be tuned into at a fixed time; 
in current lingo, the instruction was synchronous. A second obstacle was how 
to get people to cover the costs of providing the lectures. Broadcast shows on 
radio or television are public goods, available to all; there is no straightfor-
ward way to limit access to the program to those who will pay for it. Both of 
these limitations have been overcome to some degree, the first through video-
taping and its more up-to-date equivalents; the second through cable televi-
sion and other forms of subscription. 

The third obstacle is more fundamental: the experience of watching tele-
vision or listening to the radio is one-way and mostly in isolation. In universi-
ty settings, even in very large lecture halls, students often have some opportu-
nity to ask questions or even (shudder) to be called on. Lecture courses usual-
ly provide some organized opportunity to meet together with a section leader 
in smaller groups. And, significantly, in-person lectures provide a shared pub-
lic experience in the sense that they are heard and seen together by a group of 
people. 

How does delivering education online differ from delivery through tele-
vision or radio? As long as live interaction is not included in the instruction-
al program, the problem of synchronicity is easily solved, with students log-
ging in whenever it is convenient for them. Colleges can restrict access to 
their online courses so that only registered students can log in. But providers 
of MOOCs (massive open online courses) and related online education have 
solved the payment problem less by restricting access to their courses than by 
providing credits and degrees only to those who register and pay.
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What about the problem posed by the one-way and essentially private 
characteristics of television and radio instruction? After all, the big contrast 
between the Internet and other media channels has been its high level of inter-
activity. Yet so far, the delivery of online education to large numbers of under-
graduates, which started out as largely one-way, has proved slow to change. 

When MOOCs burst onto the national scene in 2012 (Time magazine’s 
“Year of the MOOC”), courtesy of two Google spin-offs (Coursera and Uda- 
city), classes consisted largely of lectures taped in the studio, interrupted by 
brief quizzes designed to verify that students were still watching. The central-
ity of lectures and the model of learning as passive receipt of knowledge sur-
vived the move from television to the Internet. 

But MOOCs, as attention-getting as they have been, have never been the 
main source of online education. For-profit, career-oriented institutions and 
large public universities have been the major providers at the undergraduate 
level, although several private nonprofit institutions now enroll thousands of 
online students.7 Today, more than 40 percent of all undergraduate students 
take at least one course that is offered purely online; 11 percent–including 12 
percent of those in bachelor’s degree programs–study entirely online.8 Al-
though rich descriptions of online course delivery are hard to come by, the 
lecture model still appears to predominate.9 As a result, the effectiveness of 
online coursework to date is likely far below its potential.

T he availability of online courses and majors offers several advantag-
es to both for-profit and nonprofit university providers: it extends 
an institution’s geographical reach; it serves a population, especially 

adults, who are not able to travel to attend a college; and, in many cases, it in-
creases revenue by allowing institutions to charge as much or more for an on-
line course, with lower overhead at an increased scale, as for the on-campus 
equivalent.

One of the most compelling arguments about the value of online learning 
for students is that this mode of delivery has the potential to increase access to 
postsecondary education among students facing constraints that make class-
room work infeasible. Older students with work and family obligations, those 
in rural areas who do not have the option to relocate, and those whose employ-
ment responsibilities do not fit with college schedules stand to benefit signifi-
cantly from the geographical and scheduling flexibility of online coursework. 
But supporting these students, who frequently face an uphill battle to earn 
college degrees, requires a clear understanding of the strengths and weak-
nesses of online coursework for improving their learning experiences. Nar-
rowing gaps in educational opportunities and outcomes across demographic 
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groups requires understanding and developing the environments and peda-
gogical methods that will best allow students with weak academic prepara-
tion to overcome the barriers they face. 

The evidence about learning in online versus classroom environments is 
mixed. Some studies show similar test scores regardless of the setting. Educa-
tional psychologist Mary Tallent-Runnels and colleagues’ review of research 
on online teaching and learning, which includes primarily descriptive and 
qualitative studies, found a consensus that online learning outcomes appear 
to be the same as in traditional courses, although students with prior training 
in computers are more satisfied than others with online courses.10 But studies 
that focus on course completion rates as opposed to test scores generally show 
weaker outcomes when courses are entirely online.11 Moreover, recent ran-
domized controlled trials of semester-long college courses have found low-
er test scores for students in fully online courses than for similar students in 
traditional classroom settings–but no significant difference in outcomes be-
tween those in settings that mix technology with classroom experience and 
students in fully face-to-face courses. Economist David Figlio and colleagues 
compared a fully online course to a classroom course; economists William 
Bowen and Ted Joyce each had teams comparing traditional courses to those 
replacing some live instructor time with online learning; and labor economist 
William Alpert and colleagues studied all three models.12 The results of these 
studies are consistent. Classroom instruction time can be reduced without a 
negative impact on student learning. But eliminating the classroom and mov-
ing instruction entirely online appears to lead to lower course completion 
rates and worse outcomes, even when guidelines are followed for best practic-
es for generating online discussion. The weaker results for students listening 
to lectures online instead of in a classroom with other students suggests that it 
may not be just personal attention, but being in a social environment that con-
tributes to student learning. It is also possible that the more structured sched-
uling of classroom courses is important for some students.

Regardless of the overall success of students studying online, the potential 
for technology to break down barriers to educational opportunity and reduce 
the gaps in educational attainment across socioeconomic groups depends on 
how well at-risk students fare in this environment.

Unfortunately, a growing body of evidence suggests that moving course-
work fully online increases gaps in success. Outcomes for students with weak 
academic backgrounds suffer most from the loss of personal contact with fac-
ulty and other students.13 

Comparisons of online and in-classroom outcomes rarely focus on the ac-
tual pedagogical methods embodied in the courses, either in the classroom or 
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online. Many compare a single classroom course to one with the same content 
offered online. Others focus on groups of courses. It would be surprising if the 
results were not affected by the course design. Synchronous online courses 
with intense faculty involvement bear little resemblance to courses consist-
ing entirely of recorded lectures; classroom courses range from large, anony-
mous lecture halls to small, interactive seminars. Nonetheless, the findings of 
these studies raise a red flag about assuming that easy access to online cours-
es and programs will reduce the persistent inequality in educational opportu-
nities and attainment. 

In some environments, grades and other outcome measures may be sim-
ilar overall for purely online and classroom courses, but less-prepared stu-
dents and those from underrepresented groups can be at a significant disad-
vantage in the absence of the classroom structure. Not surprisingly, students 
with more extensive exposure to technology and with strong time-manage-
ment and self-directed learning skills are more likely than others to adapt well 
to online learning.

Two rigorous large-scale studies of community college students by the 
Community College Research Center (CCRC) found lower course persistence 
and program completion among students in online classes.14 These studies 
found that students who take online classes do worse in subsequent cours-
es and are more likely than others not only to fail to complete these cours-
es, but also to drop out of school. Males, students with lower prior GPAs, and 
Black students have particular difficulty adjusting to online learning. The per-
formance gaps that exist for these subgroups in face-to-face courses become 
even more pronounced in online courses. 

According to the CCRC, the differences are even greater for developmen-
tal courses than for college-level courses. In a study of online developmental 
English courses, failure and withdrawal rates were more than twice as high as 
in face-to-face classes. Students who took developmental courses online were 
also significantly less likely to enroll in college-level gatekeeper math and En-
glish courses. Of students who did enroll in gatekeeper courses, those who 
had taken a developmental education course online were far less likely to pass 
than students who had taken it face-to-face.15 

Another community college study focused on Latino students. Educa-
tional leadership scholar Raymond Kaupp found that in California commu-
nity colleges, Latino students in fully online courses experienced particular-
ly large drops in success rates, grades, and completion relative to their per-
formance in face-to-face sections of the same classes, increasing the gaps 
between their outcomes and those of White students. In interviews, Latino 
students identified the absence of a strong student-instructor relationship 
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as the key difference between their face-to-face and online educational ex- 
periences.16

Similarly, demographers Hans Johnson and Marisol Cuellar Mejia found 
larger gaps in success across racial and ethnic groups in online courses than 
in face-to-face courses at California community colleges. They found that 
younger students, African Americans, Latinos, males, students with lower  
levels of academic skill, and part-time students were all likely to perform 
markedly worse in online courses than in classroom courses. The success gaps 
were smaller for students who already had a college degree, those who were 
following paths to transfer to a four-year institution, and students with GPAs 
above 3.0.17

These findings are not limited to community colleges. A large study of stu-
dents at a for-profit institution that offered courses with the same syllabus, in-
structors, requirements, and assessments found consistently worse outcomes 
for students taking the courses online. The online classes reduced grades by 
more for students with below-average GPAs prior to the course.18

At a major research university, when students in a large introductory mi-
croeconomics course were randomly assigned to either live lectures or watch-
ing these same lectures in an Internet setting, the performance of those with 
low GPAs suffered in the online context. Instruction, supplemental materi-
als, and other course elements were the same for both groups. Figlio and col-
leagues found no significant difference for students with high GPAs coming 
into the course. Negative results, however, were particularly strong for His-
panic students, male students, and lower-achieving students, confirming oth-
er research finding at-risk students particularly likely to suffer from fully on-
line courses.19

Not all of the news about online learning is discouraging. As noted, hy-
brid learning models, in which technology supplements in-person interac-
tion rather than replacing it, yield much more positive results. Sophisticated 
individualized learning models that can respond to the particular issues fac-
ing students hold great potential. And despite lower success rates in fully on-
line courses, the availability of these courses may well ease the path to degrees 
even for the at-risk students who struggle with this mode of learning.

Johnson and Mejia have suggested that, contrary to the findings from the 
CCRC, online coursework may increase degree completion. Educational the-
orist Peter Shea and educational psychologist Temi Bidjerano have also found 
evidence supporting this idea.20 Using data from the Beginning Postsecond-
ary Student Survey, a nationally representative sample of students who be-
gan college in 2003–2004, the authors found that in the nation as a whole, 
controlling for relevant background characteristics, students who enrolled in 
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some online courses during their first year at a community college were more 
likely than similar students who did not take any of these courses to complete 
a credential within six years. Online courses can provide needed flexibility, 
particularly to students struggling to combine school with family and work 
responsibilities. Even if success rates are relatively low in online courses, the 
availability of these courses may allow students to enroll in more courses each 
term, leading to the accumulation of more credits. 

Online technology and pedagogy have developed considerably over time 
and this progress is almost certain to continue. There is every reason to be 
optimistic that outcomes will improve over time as faculty and institutions 
have more experience. But progress requires both confronting existing short-
comings in online learning and improving the quality and economic and so-
cial value of online credentials.

Understanding the problem. Online courses, particularly those in which stu-
dents can do the work on their own schedules, require more self-discipline 
and time-management skills than traditional classroom courses. They are 
also likely to limit opportunities for networking and interacting with peers, 
mentors, and instructors, potentially weakening the educational experi-
ence.21 These realities make it unsurprising that students without strong aca-
demic skills and preparation struggle without the classroom structure, even if 
some students thrive.

These problems do not arise from integrating technology into coursework, 
but from relying on it too much, and from removing the mechanisms for ex-
ternal structure. Negative findings about outcomes in online learning come 
from fully online courses, not from hybrid courses, which do not eliminate 
the course structures and components that support students. Hybrid courses 
that integrate technology into face-to-face classrooms generally yield similar 
or improved outcomes relative to standard classrooms.22 

Taking an asynchronous class without an engaged instructor requires high 
levels of self-motivation, self-regulation, and organization, but incorporat-
ing the strengths of online classes for weaker students–such as the opportu-
nity for students lacking self-confidence to participate in online discussions 
and some of the individualization facilitated by technology–into courses and 
programs that maintain a significant level of face-to-face interaction has the 
potential to generate much more positive outcomes.23 

Some of the better news about online programs comes from efforts tar-
geting students who have already proved their ability to succeed in advanced 
academic work. Georgia Tech’s widely cited computer science master’s de-
gree program is getting very positive reviews and appears to be opening op-
portunities to new students, rather than diverting them from face-to-face 
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programs.24 Since this is a graduate program, all of the students have already 
earned bachelor’s degrees and, in the case of Georgia Tech, passed rigorous 
admission standards. Evidence about success in MOOCs confirms the reality 
that students from higher-income and more-educated backgrounds are most 
likely to participate and succeed in these courses.25 These positive findings 
create important opportunities, but they do not solve the problem of support-
ing underprepared students with limited resources in their efforts to compen-
sate for the disadvantages with which they arrive at the door of postsecond-
ary education.

It is not easy to disentangle learning outcomes, the paths to postsecond-
ary degrees and certificates, and the completion of these credentials. As pro-
ponents of increasing the focus on online programs have argued, this frame-
work can provide needed flexibility, particularly to students struggling to 
combine school with family and work responsibilities. Even if success rates 
are relatively low in individual online courses, the availability of these cours-
es may allow students to accumulate more credits. In other words, low pass 
rates might not be inconsistent with increases in the number of at-risk stu-
dents earning degrees.26 

Quality. Even if students complete credentials, it is important to monitor 
the quality of the online credentials they earn. Numerous surveys document 
significant skepticism about the value of online education among faculty, ac-
ademic administrators, employers, and the public. While traditional facul-
ty members are resistant to change, they are also well positioned to monitor 
quality. Faculty have been and remain apprehensive about the promise of on-
line learning.27 Less than one-third of chief academic officers surveyed by the 
Babson Survey Research Group from 2002 to 2015 reported that faculty accept 
the value and legitimacy of online education, with no upward trend over time 
in positive reactions.28

In a 2012 survey of a nationally representative sample of more than 4,500 
faculty, two-thirds reported that online learning outcomes are inferior or 
somewhat inferior to face-to-face courses, compared with just 6 percent who 
said they were superior or somewhat superior. Less than half agreed that 
online education can be as effective in helping students learn as in-person 
instruction.29

The general public also remains skeptical about online education, believ-
ing that it provides lower quality instruction and less rigorous grading and 
testing, and is less credible to employers.30 

Negative perceptions may be disproportionately influenced by visible ex-
amples of fraudulent institutions and programs, which are not representa-
tive of the potential of technological innovation. A 2011 U.S. Government 
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Accountability Office undercover investigation of fifteen online for-prof-
it colleges found that most of the institutions admitted students with fake 
high school diplomas and many failed to respond to seriously substandard 
student performance.31 But even highly respected institutions have faced dif-
ficulties with their online programs. For example, in a 2016 lawsuit against 
George Washington University, a group of former online students argued that 
they had paid a higher price but received a lower quality education than their 
on-campus peers, citing a lack of instruction by and limited interaction with 
faculty.32 

Arguably, employers are the ultimate arbiters of the value of online edu-
cation since they are better positioned to compare the skills and knowledge 
of online graduates, and ultimately decide whom to hire. The consensus of 
a number of studies investigating the perceptions of employers is that they 
view online credentials as inferior to those from traditional classroom pro-
grams. The primary concern cited by employers about online learning is the 
lack of interaction and, in particular, face-to-face communication between 
students and faculty. Employers do appear to be more accepting of online de-
grees for lower-level positions than for upper-level positions. 

These unfavorable perceptions likely contribute to weaker employment 
prospects and lower rates of return on their education among online stu-
dents.33 Consistent with the results from surveys of employers, a 2016 experi-
mental study of the value of online degrees in the labor market found that job 
applicants with bachelor’s degrees in business from a for-profit online insti-
tution were much less likely to receive a callback than those from a nonselec-
tive public institution.34 Regardless of the actual quality of the learning in ful-
ly online programs, students who earn these degrees will have limited labor 
market opportunities as long as these strong views persist among employers.

Some students, particularly older students with work and family respon-
sibilities and those in rural areas, may be choosing between purely online ed-
ucation or no postsecondary education at all. But there is a real risk that both 
cost-cutting efforts and well-intentioned moves to expand access to higher 
education could lead to greater numbers of disadvantaged students being rel-
egated to cheap and ineffective online instruction. 

The availability of online courses–either exclusively online or with some 
face-to-face component–may make it easier for some of these students to 
complete their programs. But entirely online degree programs are likely to be 
another matter altogether. A college education is more than the sum of a spec-
ified number of independent courses. The findings about particularly poor 
outcomes for at-risk students in online coursework raise concerns about ef-
forts like California’s new wholly online community college, which has been 
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designed for adults seeking new labor market opportunities and will offer 
only certificates and short-term credentials. It will take careful and innova-
tive planning and design if there is to be a reasonable prospect of delivering 
meaningful college-level work–as opposed to just the transmission of infor-
mation–through this route. Without thoughtful innovation, moving vul-
nerable students online may be more likely to widen attainment gaps than to 
solve the seemingly intractable problem of unequal educational opportunity.

Behind the successive would-be revolutions in the technology of deliv-
ering college education seems to lie a desire to minimize, if not elimi-
nate, the need for messy, often inconvenient, and always costly human 

interaction in the college-going experience. This desire is particularly evident 
when the concern is for mass higher education. A purely automated delivery 
system for much of higher education would appear to be very cheap and effi-
cient, and perhaps even higher quality than traditional higher education be-
cause everyone could be exposed to the best lecturers. Unfortunately for this 
dream, developments in psychology and learning theory over the last two de-
cades have made ever more clear how central the social, emotional, and inter-
actional dimensions of learning are.

Any model of teaching and learning that focuses on the one-way trans-
fer of information from teachers to students risks underestimating the val-
ue of student-teacher and student-student interaction in the learning pro-
cess. This can be a major challenge in traditional face-to-face classrooms, as 
well as in online settings, especially in courses in which the student-to-teach-
er ratio is very high, as in many introductory courses. There are at least two 
broad purposes for creating opportunities for interaction, whether virtual or 
face-to-face. 

One purpose is to create a supportive and effective learning environment 
that can encompass both emotional support and the development of good 
study habits. This kind of support can be vital to student success across a wide 
range of course content. Charles Isbell, the chief architect of the very success-
ful online master’s program in computer science at Georgia Tech, a program 
whose students are carefully selected as capable and successful undergradu-
ates, was recently asked at a conference what the biggest stumbling block for 
students in the program was. His answer did not address inadequate prepa-
ration or the pressure of other work and responsibilities. Rather, he said the 
biggest cause of failure was a feeling of isolation. Leaders in this purely on-
line program provide online discussion opportunities, virtual communities, 
and other ways for students to connect. How well these strategies substitute 
for actual personal interaction is an open question. Students can avoid these 
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opportunities, missing the chance to see that most students struggle with the 
material, need to ask for help, and show resilience in the face of these difficul-
ties. An isolated student is more likely to blame himself for his struggles, and 
may find it hard to develop a positive mindset about the program. 

Students at the undergraduate level, particularly those who are first gener-
ation or have attended weak high schools, may struggle with developing good 
study skills. This is especially important if there are not strong structures in 
place to ensure that students are keeping up. Some habits of mind that are es-
sential to success in learning can be taught directly: show up on time, take 
good notes, stay on top of assignments, work steadily without cramming, and 
so on. But it is also valuable, and maybe more so, for students to see these hab-
its in practice. These “noncognitive skills” or dispositions are critical to aca-
demic success, but they can also be of great value both for career success and 
in accomplishing personal or community goals. 

The second, more directly instructional element to preserving some faculty- 
student and student-student interaction is that a substantial portion of the 
valuable learning in college is best–and sometimes only–developed through 
interaction with other people. 

At least for most people, developing the ability to reason well does not oc-
cur in isolation. Harvard physicist Eric Mazur pioneered a teaching technique 
that illustrates the power of students reasoning together. He uses “clickers,” 
simple handheld devices that let students select among multiple choices. Ma-
zur presents a puzzle or problem to the class and asks them to vote on the cor-
rect answer. If the class is sharply divided on the answer, Mazur invites the 
students to argue with one another about what the right answer is. This exer-
cise makes students think and practice judgment. The class comes abruptly to 
life and tends to converge quickly on the right answer. 

Much of the content of college–what is to be learned–inherently involves 
interpersonal engagement. Much of human problem-solving is a team activi-
ty. Skill at reasoning is developed in conversation or disputation with others. 
(The great economist Jacob Viner used to comment on the “nonsense people 
can come to believe if they think too long alone.”)35 In many fields, includ-
ing the natural sciences, research relies heavily on teamwork. Creating proj-
ect teams for undergraduates allows them to develop both practical teamwork 
skills that will be of use in later life and an understanding of how scientific ad-
vancement proceeds. 

Creative writing and studio art programs tend to rely heavily on an instruc-
tional practice called “critique,” in which a piece of student work is the object 
of criticism and advice from other students. These exercises can be powerful 
learning experiences, not only helping students doing creative work to receive 
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criticism constructively, but also helping students develop their own sensibil-
ities and capacity for judgment. It is important to appreciate that these and 
other interactive educational practices are not incidental, but are integral to 
learning. Whether or not these collaborative learning experiences can be suc-
cessfully replicated online, where students do not know each other and have 
not actually met their instructors, is an open question.

As technology plays an increasingly central role, gaining further under-
standing of the ways in which personal interaction affects learning and stu-
dent persistence is critical for the future of higher education. As is the case for 
brick-and-mortar classrooms, online coursework can be designed in a variety 
of ways. Incorporating meaningful interaction among students and between 
students and faculty may be more challenging absent physical proximity, but 
it is surely possible.

While rigorous evidence about the significant characteristics of the per-
sonal interaction that most effectively fosters learning is scarce, numerous 
surveys and studies strongly suggest that the absence of meaningful connec-
tions contributes to weaker outcomes for students in online courses com-
pared with traditional classrooms.36 Some of the evidence comes from stu-
dent responses to questions about the shortcomings of online classes.37 The 
consensus is that frequent and constructive student-instructor interaction in-
creases student satisfaction.

Reviews of the literature on the effectiveness of online coursework consis-
tently cite the importance of faculty-student interaction, although they shed 
little light on the exact mechanisms through which this interaction facilitates 
learning and course completion. The general conclusion is that student-fac-
ulty interaction must be frequent and substantive. Instructors must commu-
nicate clearly about the content of the course material, not just provide mor-
al support.38 

Students’ ability to learn is affected by their environments and by the mes-
sages they get from those around them. The notion of “cognitive frames” as 
a factor in learning success has become increasingly prominent. This line of 
thinking started with psychologist Claude Steele’s influential work on “ste-
reotype threat,” in which an individual’s performance in a field is hampered 
by a socially induced belief that his or her type of person is bad at this work.39 
There is now strong evidence supporting psychologist Carol Dweck’s widely 
influential idea that people’s ability to learn is significantly improved if they 
believe that their performance is determined by their own efforts, rather than 
just by inherent, immutable traits.40 This is the difference between saying 
“I’m just not a math person” and saying “my roommate is more successful be-
cause she manages her time better.” A great deal of work in elementary and 
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secondary schooling has shown that seemingly small interventions can lead 
to students developing such positive mindsets.

Fostering a positive, encouraging environment for learning is important 
for students at all levels, and especially so for students who have encountered 
discouragement in their past school experiences. There is good evidence that 
well-informed, timely, and energetic–even “intrusive”–advising can help 
keep students on a path to success. At Georgia State, a pioneer in using big 
data to identify key signals that a student may be headed for academic trouble, 
computers play a major role in identifying when a student needs attention, 
but for the most part, the intervention is conducted by a person.

There is, in short, no way that an effective college education can escape from 
the need for productive human interaction as a core part of the instructional 
process. That is true in virtual as well as traditional settings, and it provides 
reason for doubt that online education, absent some spectacular improvement 
in technology, can be cheap. Human interaction is inherently expensive.

But this need not imply that all of that human interaction needs to be face-
to-face. Virtual teams can be fashioned. The professor in a course can hold 
virtual office hours. Other staff can schedule online discussion groups for stu-
dents. Certainly students can be induced to enter into arguments and debates 
online. Some, but perhaps not all, elements of student advising can be han-
dled through virtual communications. But none of this is free. And none of 
it is yet well-developed, particularly for meeting the needs of underprepared 
students who lack both the skills and the self-confidence to succeed without 
personal support from people they perceive as caring about them.

Classrooms are not perfect either. It is important to acknowledge that tradi-
tional classroom teaching will not always skillfully handle the need for emo-
tional and intellectual engagement. The shortcomings we worry about in on-
line education may be evident in many brick-and-mortar classrooms. It is not 
appropriate to compare the average online course to the best and most ex-
pensive education available. In many traditional settings, lecturers and sec-
tion leaders have little training in teaching and sometimes little interest in it. 
Students working in large, impersonal settings can easily become isolated or 
disaffected. 

Residential colleges certainly have a built-in advantage in having students 
spend more time together and in creating opportunities for teachers to inter-
act with students outside the classroom. But getting good educational results 
out of a residential environment is far from automatic, and there are many 
ways for things to go off the rails.41 And most students studying in traditional 
classrooms are not actually in residential environments, which are simply not 
compatible with the life circumstances of many students.
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The painful truth is that many of the colleges and universities that disad-
vantaged students attend are woefully underresourced. There is growing ev-
idence that relatively modest increases in expenditures per student in these 
schools can yield significant increases in student success.42 There is a good 
case to be made for making significant investments in our colleges and univer-
sities, especially those that disproportionately serve disadvantaged students. 
This would pay off in economic terms, in strengthening our democratic func-
tioning, and in enriching our cultural life.

As economists Michael McPherson and Lawrence Bacow have argued: 
“If technology is used in broad access institutions to drive cost down 
without regard to quality, and at the same time is used in elite higher 

education to further increase the cost and restrict the availability of the “best” 
education, we will wind up with a society both more unequal and less-produc-
tive than it could be.”43

Continuing efforts to strengthen educational opportunities and learn-
ing outcomes for underprepared students and to reduce the cost of offering 
high-quality experiences are critical. Technology has the potential to great-
ly expand the options for achieving these goals. But the evidence is clear that 
much of the existing online coursework is moving this effort in the wrong di-
rection. Students need access to education–which involves meaningful in-
teraction with faculty and other students–not just provision of information 
and the promise of credentials. They need meaningful learning opportunities 
that engage them with instructors and other students, and support the devel-
opment of self-discipline, time management, problem-solving, and learning 
skills in addition to in-depth knowledge of their chosen fields.

Taking advantage of the potential for the flexibility of online learning to 
expand meaningful educational opportunities and reduce inequality of out-
comes across socioeconomic groups will require developing cost-effective, 
individualized, and adaptive learning strategies for integrating the strengths 
of technology with the unique qualities of the social process of education.

Much of the potential cost reduction of technology is based on the idea 
that a single professor can reach a large number of students with the same 
investment of time and energy normally expended in a standard classroom. 
Recording lectures is the most obvious example. Putting lectures and simple 
materials online can be done without a big investment. Eliminating the need 
for classroom space and other physical facilities is a cost-saver. Unfortunately, 
this has not proven to be an effective instructional strategy.

Predictions of a revolution quite clearly exaggerated the near-term pros-
pects for change. But that does not mean we should give up on technology’s 
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on the horizon:

Women & Equality
edited by Nannerl O. Keohane & Frances McCall Rosenbluth

with Dawn Teele, Kira Sanbonmatsu, Nancy Folbre,  
Rafaela Dancygier, Torben Iversen, Øyvind Skorge,  
Jamila Michener, Margaret Brower, Anita Jivani,  
Sara Lowes, Mala Htun, Francesca R. Jensenius,  
Catharine MacKinnon, Susan Chira, Debora Spar,  
Anne Marie Goetz, Olle Folke, Johanna Rickne,  
Seiki Tanaka & Yasuka Tateishi

Meeting the Challenges of a New Nuclear Age
edited by Christopher F. Chyba & Robert Legvold

Religion & Democracy
edited by Robert Audi

Witnessing Professionals & Climate Change
edited by Nancy L. Rosenblum

Representing the intellectual community in its breadth 
and diversity, Dædalus explores the frontiers of 

knowledge and issues of public importance.


