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Some other institutions and presidents will confront their problems, take a careful
look, and then turn tail and run.

—Clark Kerr

Great as was the influence exerted by Abelard on the minds of his contemporaries
and the course of medieval thought, he has been little known in modern time, but
for his connection with Heloise.

—George Croom Robertson






Contents

Preface  ix
Acknowledgments  xi
Prologue  xv

I Great Visions to Lure ThemOn 1

1 Are You Teaching This Summer? 3

2 A World of Subjective Judgments 13
3 The Smartest Kid in Class 23

4 The Twenty-First Century 33

Il An Abundance of Choices 39

5 It Takes a Lot to Get Us Excited 41

6 The Computer in the Cathedral 65
7 Do No Harm 81

8 The Factory 93

9 Disruption 105

Il A Better Means of Expressing Their Goals

10 The Value of a University 125
11 Of Majors and Memes 137
12 Threads 159

123



viii

13
14
15
16
17

18
19
20

Contents

Abelard to Apple 169

The Stardom of Leonard Susskind 171
Unkept Technological Promises 183
A Substitute for Deep Reflection 199
The Process-Centered University 215

Hacking Degrees 231
The Long View 241

The Laws of Innovation 243
Just Change My Title to “Architect” 259

Rules for the Twenty-First Century 269

Epilogue 285
Notes 287
Bibliography 301
Index 311



Preface

In late 2006, I began writing a five-page memo on the future of my uni-
versity—a simple essay that could be browsed and critiqued by colleagues.
Some of what I had to say was harshly critical of the status quo, so I found
myself explaining why some firmly held but absolutely incorrect beliefs
about higher education were not true and how they had managed to be-
come ingrained in the way universities operate. Five pages were not enough
to do that, and my little memo began to grow. Although I have spent much
of my career in higher education as a professor and administrator, it did not
take me long to exhaust what little I knew about where universities came
from and how they work. So, as my short memo became a white paper, I
started to consult with experts. I talked to academic leaders, business ex-
ecutives, and policymakers. I told friends and colleagues what I was up to,
and they pulled volumes from their bookshelves and said, “You must read
this.” Stacks of books began appearing at my doorstep. I bought an extra
e-book reader just to keep track of my online purchases. What I found was
a vast library devoted to both the past and future of universities: memoirs
of university presidents, densely annotated histories of higher education,
complex economic studies filled with charts and data, sensational warnings
about how technology would affect universities, and a few deeply felt de-
fenses of traditional academic values—uvirtually all of it incomprehensible
outside academia.

When academics get together to talk about the future, they talk mainly
to each other, but the American system of higher education has many
more stakeholders than that. Over the course of months, the intended
audience for what was now clearly becoming a book manuscript shifted
noticeably from my academic colleagues to a more general readership—par-
ents, students, taxpayers, elected officials, employers, decision makers at all
levels—citizens who have a stake in what happens to the nation’s colleges
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and universities and want to be informed about the forces shaping their
future.

This book is intended to reach the many stakeholders in America’s higher
education system who are outside the academy, who are not involved in
higher education on a daily basis, and whose voices are seldom heard from
within. It is not a book of secrets, but I suspect that many readers will be
surprised by what they read here. Some of my colleagues will be shocked
that the curtain has been parted, but many more will welcome the daylight.

I resisted the temptation to write a business book for universities, al-
though I have tried to identify the milestones that should be on any road-
map for change. I have no recipes for success. Beyond the Rules for the
Twenty-First Century in chapter 20, there are no concise chapter summaries
that can be transcribed to executive briefings. This book should be read
like a novel. Each chapter reveals a little more about the forces shaping our
institutions, the character of American higher education, and why some
universities make good choices while others do not.

There may be no formulas in these pages, but there is a story; every
university needs to figure out where it lies in the arc that takes us from
a twelfth-century French monk named Peter Abelard to Apple Computer,
an iconic twenty-first century enterprise. How a university identifies and
confronts the challenges along the way says a great deal about the likely
outcome of a perilous journey. Some institutions will follow the paths that
they are on. Many will not survive the coming changes. Universities that
follow a different path might survive, but they will not survive intact. They
might find themselves in an unforgiving world—a competitive marketplace
in which they are ill equipped to prosper. For them, prosperity will depend
entirely on a new set of rules and a very different conception of the value
of universities in the twenty-first century.
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Prologue

It was only midmorning, but the September heat had already slowed the
ordinary comings and goings in the hotel across the plaza from the Dallas
headquarters of the O’'Donnell Foundation. Newly arrived guests paused
long enough in the air-conditioned lobby to search for the registration
desk, or perhaps for a colleague awaiting their arrival, before moving de-
liberately on. Mary Alice and I were early for our scheduled meeting with
the foundation’s executive director, and we unwisely decided to pass the
hour at the Starbucks next door, sweltering in a line that stretched out the
door and into the Texas sun. By the time we shuffled into the cool atrium
of Crescent Court Tower, I had taken off my jacket and loosened my tie.
My chief fundraiser was also wilting, but I suspected that might have had
as much to do with the stress of explaining my resignation to yet another
loyal advisor, benefactor, and friend. Mary Alice would, after all, need Caro-
lyn Bacon Dickson’s support when a new dean was named; my role was to
reassure Carolyn that, despite a tumultuous spring and summer, leadership
would be passed on responsibly.

A tall, elegant woman, Carolyn Bacon Dickson speaks quietly, with a
Texas accent that has been carefully refined over the years. The physical re-
semblance to her brother, Atlanta entrepreneur John Bacon, is striking, but
in manner and speech they are very different. John Bacon is an engineer,
a spinner of new businesses who trolls university offices and laboratories
looking for professors and students who share his passion for the high-risk,
high-reward world of technology startups. It doesn’t take John long to get
wound up. His voice rises quickly as the conversation darts from business
plans and angel funding to university politics, the arts, and his famous
cousin, the actor Kevin Bacon. Unlike her brother, Carolyn calmly lowers
her voice when she wants to be forceful.

“Oh, good,” she said when we were shown into her office, “You're early.
Mr. O’Donnell is still here. He wants to talk with you about the Augustine
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Report.” She was talking about foundation president Peter O’Donnell, who
had recently coauthored a report for the National Academies of Science
and Engineering, “Rising Above the Gathering Storm: Energizing and Em-
ploying America for a Brighter Economic Future.”! It was called the Augus-
tine Report because Norm Augustine—the retired CEO of Martin-Marietta,
whose influence on important matters of national security policy was leg-
endary and had already spanned five presidential administrations—chaired
the study group that produced the report. Congress had given Augustine
a remarkable challenge. They wanted him to identify “the top ten actions,
in priority order, that federal policy-makers could take to enhance the sci-
ence and technology enterprise so that the United States can successfully
compete, prosper, and be secure in the global community of the twenty-
first century.”

The Augustine Committee was given only ten weeks to gather and ana-
lyze data, seek advice from academic and business leaders, and reach con-
sensus on its ten recommendations, so it was understandable that it limited
its scope. I had been pleased to see that K-12 education topped their priori-
ties, followed by research, higher education, and intellectual property, but
despite the concern for higher education, there was a gaping hole in the Au-
gustine report—a four-year hole. Nowhere in the report about a gathering
storm was there any mention of the pummeling that two thousand colleges
and universities in the United States were taking. If this was going to be a
defining roadmap, shouldn’t it at least mention the millions of college-age
students who enroll in the nation’s public and private universities? They
are, after all, the pipeline for the graduate programs and research laborato-
ries that the committee chose to focus on. Augustine’s committee had just
assumed that the institutions needed to implement its recommendations
would continue to exist. The truth was much different.

Carolyn knew this as well. She stood by quietly as I made my case to
Peter O’Donnell that America’s colleges were anything but healthy and
that a collapsing bubble in higher education would imperil virtually all of
the “Gathering Storm” recommendations. O’'Donnell listened politely and
asked a few questions. He was most curious about why he had not heard
about these things from the five university presidents and five distinguished
professors who also served on the committee. I said, “Because they are from
the universities that will survive a collapse. They may even prosper from
it. They are the ones who have the least incentive to recognize a problem.”

We did talk about Peter O’Donnell’s passion for K-12 education and
high school Advanced Placement (AP) programs. He got that into the re-
port. I had started a model program to train AP teachers in Georgia, and I
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told him how that was working. It would have been nice to see something
about undergraduate institutions, too, but the report was essentially com-
plete, and I didn’t think I would have any impact on the final result.

As soon as we were seated for lunch, Carolyn leaned over the table, low-
ered her voice and said, “Rich, I want to know how you're doing.” A change
of leadership was underway at Georgia Tech. Not only had I announced
my intention to step down, but Georgia Tech president Wayne Clough had
recently departed to become the secretary of the Smithsonian Institution.
Two years before that, a popular provost named Jean-Lou Chameau had
left Tech to succeed Nobel Prize winner David Baltimore as president of
Caltech, one of the most prestigious private universities in the world.

Clough had been Chameau’s PhD thesis advisor at Stanford, and together
they had been responsible for transforming Georgia Tech from a middle-tier
engineering school to a first-rate university. Chameau had hired me to work
the same magic for the College of Computing—to turn it into a top ten
graduate program, to salvage a rapidly sinking undergraduate program, and
to expand the boundaries of the field beyond traditional computer science.

The new acting president, a former dean, had been publicly dismissive
of “new” academic disciplines. I ran a whole college of new academic dis-
ciplines. It did not bode well for some of Georgia Tech’s most innovative
programs.

Carolyn knew much of this story, but she was now asking—one friend
to another—how I was doing. Mary Alice spoke up: “He’s great!” We talked
about the projects I wanted to complete before I stepped down in Novem-
ber and about the book I wanted to work on the following year. We also
talked about my white paper on higher education—a few pages of pithy
observations about how Georgia Tech could avoid the fate that was await-
ing American higher education—which I hoped would have some impact
on my colleagues as they cast about for new ways of organizing engineering
education.

Then Carolyn asked, “Where will you go, Rich?” I was not going to go
anywhere. Tenure gave me the freedom to speak my mind, to raise my
critical voice to power. I could just return to the faculty. She seemed greatly
relieved to hear that, and the conversation moved on.

“Tell me the story again,” she said. It took me a few seconds to realize
that she was talking about my white paper—the argument I had just made
to Peter O’Donnell about the direction that American colleges and universi-
ties were heading, and how difficult it was to change course without strong
leadership. I had not really thought of it as a story before, but as we lingered
over our lunch, I started to imagine that American colleges and universities
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were the main characters in a drama: fated personalities, trapped between
what they perceive to be the course of history on one side and where his-
torical forces are actually taking them on the other. Trapped also by culture
and tradition, they continue to sow the seeds of their own destruction.
They follow tried and true patterns that have worked for them in the past.
It is the only thing they know how to do. They can save themselves, but will
they recognize the paths that lead them away from disaster? It would re-
quire them to abandon old alliances and throw in with an array of distaste-
ful characters. Carolyn was right. It had the elements of a compelling story.

Late in the afternoon, as I climbed, tired and sweaty, into my seat for
the return flight to Atlanta, I thought about my friends John and Carolyn
Bacon, who spent much of their time trying to understand why universities
operate as they do, and what I would like to be able to tell them about the
inconsistencies of academic life. I thought about Peter O’'Donnell, who, like
others on the Augustine panel, was in a position to raise a warning about
the state of the nation’s colleges and universities, but had not been aware
that there might be fundamental trouble brewing. Tenure, leaders, tradi-
tion—the very idea of who the university was there to serve—these were
all topics for faculty lounge arguments. A faculty lounge is a place that does
not open its doors to outsiders.

“Maybe I shouldn’t be writing a white paper,” I said to myself. “Maybe I
should be telling the story that I wanted John and Carolyn to hear. Maybe
I should be writing the book that I would have wanted Peter O’'Donnell
to show Norm Augustine before the Gathering Storm committee wrote its
report. I should be telling the story of the fate of American colleges and
universities.” It was a compelling story.
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1 Are You Teaching This Summer?

Academics believe deeply that the public does not understand the daily life
of a university professor, a belief that is amplified by an innocent conversa-
tion starter at neighborhood social gatherings: “Are you teaching this sum-
mer?” University professors always seem to be busy in the summer, when
classes are not in session and the most conspicuous activities on campus
are related to landscaping. It is a question that betrays only an innocent
fascination with a somewhat mysterious occupation. What an academic
hears in the question is a hint that hours spent outside the classroom are
hours not well spent: what else could justify that big summer paycheck?
High school teachers “take the summer off” without pay to travel or per-
haps to get a few more college credits toward an advanced degree. What in
the world could a college professor do in the summer that would justify any
pay at all? “Are you teaching this summer?” is the most annoying question
that a professor can hear because there is no easy way to answer. It does
not rank among the most important questions facing university professors
today, but it is a window into academic life.

This is a book about the fate of American colleges and universities, insti-
tutions on a path to marginal roles in a much different world than they are
designed for. The story of higher education begins with an understanding
that it is not monolithic. It will make much of what I have to say about
universities easier to understand if I explain a few things about academic
life—what motivates academics, how they view each other, and most im-
portantly, how they view anyone outside the university. The gears and le-
vers of a modern university are hidden from public view by a curtain, and
I want to help you peek behind it.

Behind the Curtain

The fate of American colleges and universities is in the hands of the people
on the inside who pull the levers and turn the gears, and of those on the
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outside who operate huge, interconnected networks of rules and systems.
Virtually everyone involved in higher education is either a professor, a for-
mer professor, or an academic professional whose career has been carefully
built in the service of professors. Much of what I describe in this book
therefore hinges on university professors—the way they look at the world,
how they are rewarded, and how their collective decisions are shaped by
a culture that few outside academic life understand. Even highly edu-
cated professionals, who have spent years immersed in university studies,
feel adrift in academic waters where titles and organization charts have
little meaning, administrative boundaries are notoriously confusing, and
primary loyalties are often to peers with no obvious connection to the
institution.

If academic life is impenetrable to the layman, it is because universities
are designed to be mysterious. The mystery begins with rituals that are
especially forbidding to outsiders. Universities are by definition associated
with rites of passage—passage from adolescence to adulthood, from ap-
prentice to master. European universities were originally medieval and mo-
nastic, and American institutions inherited their traditions. They adopted
rites of passage that were based on religious symbols and universal beliefs,
a point that Kathleen Manning analyzes in her study of cultural symbolism
in universities:

Although most colleges in the United States are secular, the religious nature of insti-
tutional life remains firmly embedded in higher education.!

This influence is most obvious in the academic rituals like commencement
ceremonies that involve scepters and other magical icons and imagery, mo-
nastic gowns and regalia, and the ritual intonation of passages that confer
special status to conferees. An academic processional resembles nothing as
much as monks solemnly filing into chapel for Mass. It is not accidental
that literature is filled with deliberately blurred boundaries between reli-
gion, wizardry, and scholarship.

Symbolism masks the real nature—humanistic and materialistic—of
modern universities, entities that produce and consume many billions of
dollars annually. Modern universities are businesses—conglomerates and
federations of fiercely competitive organizations run by smart, capable
people with a remarkable ability to focus their attention on problems that
are beyond the reach of most of society. But universities are not monolithic.
The ideal of the university as a community of scholars has been effectively
replaced over the last few decades by what former University of California
President Clark Kerr called a multiversity—an enterprise that serves many



Are You Teaching This Summer? 5

public and private constituents and balances the desires of many internal
and external communities.?

Bands of Well-Chosen Professors

Perhaps the most significant force shaping Kerr’s multiversity is research,
so I want to begin by talking about the difference between a research uni-
versity—that is, a university that hires and promotes faculty members
based on their ability to conduct independent scholarly investigations—
and other institutions. The idea of a research university is ancient. In the
eleventh century, the first European universities in Bologna and Barcelona,
Paris and Padua attracted professors like Galileo and Dante Alighieri, who
were renowned for independent, original thought. They in turn attracted
students who would be trained for independent discovery and analysis. The
idea took hold throughout Europe.

The European ideal of a research university was largely ignored in the
United States until the middle of the nineteenth century, when a former
Yale College librarian named Daniel Coit Gilman seized on the idea of
forming an American institution devoted to graduate instruction and re-
search. In 1872, Gilman became president of the University of California,
but the state legislature effectively blocked his efforts “to make a respectable
and responsible institution of the University of California.”* The founding
in 1874 of a new, private university in Baltimore, based on the German
model, gave Gilman the opportunity he desperately sought. In 1875, Gil-
man became the first president of Johns Hopkins, a university endowed
by its namesake, a Quaker philanthropist. Hopkins’s $7 million bequest to
found a hospital and university was at the time the largest philanthropic
gift ever.

The Johns Hopkins trustees settled on a university that would realize the
scholarly ideal of an institution devoted to the creation of knowledge, and
Daniel Gilman became the nation’s most visible advocate for the role of
pure university inquiry in society:

First, it is the business of a university to advance knowledge. . . . [N]o history is so
remote that it may be neglected; no law of mathematics is so hidden that it may
not be sought out; no problem in respect to physics is so difficult that it must be
shunned. No love of ease, no dread of labor, no fear of consequences, no desire for
wealth will divert a band of well chosen professors from uniting their forces in the
prosecution of study. Rather let me say that there are heroes and martyrs, prophets
and apostles of learning as there are of religion. . . . By their labors, knowledge has
been accumulated, intellectual capital has been acquired.*
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Johns Hopkins University under Gilman’s guiding hand was at the head
of a crowd, and as more institutions embraced knowledge creation as a
part of their mission, the well-chosen bands of professors acquired more
influence over the day-to-day running of the university. But it was always a
delicate, and sometimes confusing, balance—even for Johns Hopkins—be-
tween research and teaching the thousands of students who were pouring
into colleges and universities and whose interests did not necessarily lie in
the laboratory. The confusion would get more profound with the sudden
appearance of dozens of new institutions. Some of the newcomers were
small, privately funded schools with strong denominational ties and no real
interest in original scholarship, but others, funded from public coffers, were
distinctly American—inclusive, diverse, and accountable only to an ideal.
None were modeled on their European forbears.

The Land Grant movement—beginning with the 1862 passage of the
Morrill Act—meant that higher education in the United States was no lon-
ger reserved for the upper classes of society. Land grant colleges were cre-
ated to address the nation'’s need for doctors, lawyers, clergy, engineers, and
farmers. It would have been easy for institutions like Harvard and Johns
Hopkins to adopt the European model, but not the open access promised
by the Morrill Act:

without excluding other scientific and classical studies and including military tactic,
[land grant colleges are] to teach such branches of learning as are related to agri-
culture and the mechanic arts, in such manner as the legislatures of the States may
respectively prescribe in order to promote the liberal and practical education of the
industrial classes in the several pursuits and professions in life.

But, in fact, Harvard, Johns Hopkins, and the other private institutions
of the Northeast joined Michigan, Cornell, and the newly chartered land
grant colleges in embracing “liberal and practical education of the indus-
trial classes.” By the 1930s, led in part by immigration from German centers
of learning, American scientists had established themselves in research uni-
versities, and institutions like MIT—under the leadership of Karl Compton,
who pioneered cooperation between universities and the military—shed
their “engineering school” personae for a new blend of engineering and
science that would be equally at ease fighting wars and fueling economies.
Professional schools of business, education, and law quickly adopted the
methods and values of research: unfettered, quantitative inquiry, peer
review, and independent societies clustered around the key problems as
judged by the community. Medicine was easy to launch on this path be-
cause of the direct connection between medical innovation and wealth-
generating products and services in health and medical fields. This was
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another gift from Hopkins, who was as generous to the university teaching
hospital as he was to the pure sciences.

The other event that irreversibly changed the nature of research univer-
sities was the creation of the National Science Foundation and the post-
war growth in federal support of university research. In the closing days
of World War II, a former MIT dean named Vannevar Bush was asked by
President Franklin Roosevelt to make recommendations for the continued
health of the American scientific enterprise that had been so critical in
the war effort. Bush was at that time president of the Carnegie Institution,
which awarded research grants to scientists. His recommendation was to set
up a federal agency that would in effect create a public version of the Carn-
egie Institution. To Bush, this was not philanthropy, but rather a strategic
investment in a national asset:

Basic scientific research is scientific capital. Moreover, we cannot any longer depend
upon Europe as a major source of this scientific capital. Clearly, more and better
scientific research is essential to the achievement of our goal of full employment.

How do we increase this scientific capital? First, we must have plenty of men
and women trained in science, for upon them depends both the creation of new
knowledge and its application to practical purposes. Second, we must strengthen the
centers of basic research, which are principally the colleges, universities, and research
institutes. These institutions provide the environment which is most conducive to
the creation of new scientific knowledge and least under pressure for immediate,
tangible results. With some notable exceptions, most research in industry and Gov-
ernment involves application of existing scientific knowledge to practical problems.
It is only the colleges, universities, and a few research institutes that devote most of
their research efforts to expanding the frontiers of knowledge.®

Bush’s recommendation led directly to the chartering of the National Sci-
ence Foundation (NSF) and its unique system of unsolicited proposals and
peer review. Today, NSF supports virtually all academic research in basic
science and mathematics. It also led indirectly to a massive increase in
government investment by other government agencies like the National
Institutes of Health (NIH), the Defense Advanced Research Projects Agency
(DARPA), and the Department of Energy (DOE) that today fund university
research in the sciences, engineering, and information technology. At the
end of the war, the federal government spent less than ten billion dollars
(in 2000 dollars) for research and development, virtually none of which
was for nonmilitary research. Sixty years later the government was spend-
ing more than a hundred and twenty billion dollars on research and de-
velopment, forty-three billion of which was directed toward nonmilitary
research.
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Between 1953 and 2004, federal funding for basic scientific research—
the kind supported by NSF—grew at an annual rate of 6.3 percent, nearly
double the 3.3 percent average annual rate of growth of the economy as a
whole.” Research universities adjusted their missions and priorities to ac-
commodate their newfound wealth, but much of the burden of maintain-
ing research operations fell on a new generation of university professors,
who now had to raise money; staff, equip, and manage complex facilities;
and mount marketing campaigns that could be used to justify such a large
expenditure of public funds. These were highly skilled scientists who were
also trained in the business of conducting research and, most important, in
raising money to do it. Professors could no longer retreat to their ivory tow-
ers. A new kind of academic career was born: one that required salesman-
ship and management ability. It was not long before success or failure at a
research university depended as much on these skills as on classroom per-
formance or other scholarly pursuits. That was how professors were chosen.

It is no wonder that twentieth-century universities became market-
focused, and nowhere did the economics of the marketplace figure more
prominently than in how the bands of well-chosen professors were recruited
and compensated. In order to attract and retain medical doctors, lawyers,
and business school professors, universities had to offer both the freedom
to practice and sufficient compensation to make academic life somewhat
competitive with private sector jobs. By the same token, scientists and engi-
neers who generated the bulk of the federal research funding could be lured
away by other universities or by the many industries in which their work
was highly valued. They generated income, and they demanded compensa-
tion that reflected their financial contribution.

The humanities and the arts took a back seat, and the financial stratifica-
tion of universities began in earnest. By the 1990s, it was not uncommon
to see yearly compensation for senior faculty in the most competitive fields
top three hundred thousand dollars, effectively pricing top recruits out of
the job market for small undergraduate institutions. Meanwhile, in the least
sought-after disciplines, salaries stabilized at far less stratospheric levels—
except for the occasional stars who could demand more—which enabled
small, liberal arts colleges like St. Olaf College in Minnesota and Williams
College in Massachusetts to assemble departments of mathematics, philos-
ophy, and literature that rivaled the best research universities.

Salary differentials at major research universities became a source of
campus tension. No university could maintain the fiction that it was a class-
less society of scholars—a band of professors—who pursued knowledge for
its own sake and for whom compensation was as likely to occur in spiritual
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form as in dollars. But it was just one of the inconsistencies of academic life
that universities had to find a way to accommodate.

Inconsistent Institutions and Class Societies

By the time the Vietnam War exposed deep social divisions over free speech,
academic freedom, and the role of federal research on college campuses,
multiversities—with all their inconsistencies—had effectively replaced Gil-
man’s ideal of an American version of the European research university:

The multiversity is an inconsistent institution. It is not one community but several—
the community of the undergraduate, and the community of the graduate; the com-
munity of the humanist, the community of the social scientist, and the community
of the scientist; the communities of the professional schools. . . . Devoted to equality
of opportunity, it is itself a class society.”®

The jarring idea that a university is a class society is important to under-
standing academic culture. It helps explain one of the most curious aspects
of academic life: the loyalty that a professor feels toward the community
of specialists in his or her particular field of study. This loyalty oftentimes
is a much stronger bond than institutional loyalty. Professional and aca-
demic societies, editorial boards, and honorific organizations allow profes-
sors within a class to associate with their peers. Professional societies are a
meritocracy that exists apart from traditional university ranks and titles,
sometimes bestowing honorary titles like Fellow to reward achievement that
might otherwise be overlooked by a professor’s employer.

Academic ranks stratify universities into classes. There are even classes
of entry-level positions. A young faculty member armed with a new degree
may be hired as an instructor or a postdoctoral fellow. Neither of these posi-
tions, however, is on a track to senior, tenured faculty status. Postdoctoral
positions are pure research apprenticeships. After a fixed term of employ-
ment, the expectation is that a postdoc will move on to another laboratory
or perhaps to a different kind of entry level job—maybe even to a tenure
track position.

Instructors are members of the teaching class. They are frequently part-
time employees hired to help smooth out normal enrollment fluctuations.
Increasingly, however, instructors are permanent teaching staff with uncer-
tain career prospects. At some institutions, instructors draw salaries but are
not even covered by benefits like retirement or health care. They are among
the most vulnerable staff members at the university.

The most desirable academic rank for a beginner is assistant professor,
a probationary rank that cannot be occupied indefinitely. A successful
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assistant professor can expect to eventually be promoted to associate profes-
sor and finally to full professor. At any of these ranks, additional distinction
is possible. Yale University, for example, uses a portion of its endowment
for a Gibbs Instructor. The Gibbs Instructor is usually a budding superstar
who understands the limited nature of the appointment and is interested in
using the relative freedom offered to Gibbs Instructors to begin a research
career. Other endowments may be established to fund associate or full pro-
fessors. These positions usually carry honorific titles like the “John Doe Pro-
fessor of Economics,” “University Professor,” or “Distinguished Professor.”

A Full Day’s Work

Most people outside academia experience only one aspect of a college pro-
fessor’s professional life: classroom teaching. But because the vast majority
of American colleges and universities are actually multiversities, classroom
teaching occupies only a small fraction of a professor’s workday. A typical
day might also include scholarship, service activities, and an array of ad-
ministrative and management tasks ranging from personnel and financial
management to fundraising and university governance. These roles are not
always equally balanced.

At top research universities, professors are often expected to “pay their
own way”—that is, to construct a coherent research agenda that will at-
tract not only graduate students but also the independent funding needed
to support their research programs. In return, the university offers not only
access to students and equipment but also the freedom to pursue wide-
ranging lines of inquiry. This includes, in many cases, time away from cam-
pus to consult, lecture, or serve on boards of directors—all activities that
may carry lucrative compensation above and beyond the salary paid by the
university. Not surprisingly, professors at research universities tend to chan-
nel their scholarly activity into work that has economic benefits, either
personal or institutional.

At undergraduate institutions—where research may not be required—
professors are also expected to do scholarly work, but scholarship in the
sciences and professions at a teaching university is often more difficult to
fund from external sources. Rather than pursuing big-ticket independent
research, professors are more motivated to integrate scholarship into class-
room activities or research projects that can be successfully completed by
undergraduates.

Part of a typical workday at any university is spent in the classroom, ei-
ther teaching general education courses or teaching more advanced upper-
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division courses to students majoring in the professor’s field. Unlike sec-
ondary schools, in which a detailed curriculum is prescribed by a school
board, a college curriculum reflects the desires and tastes of faculty mem-
bers, so a course at one institution is likely to be different from the same
course at another institution. This means that professors spend a good deal
of time developing and maintaining unique course materials.

Students need to be mentored and advised, and letters of recommenda-
tion need to be written for graduating students applying for jobs or gradu-
ate school. In large lectures or courses with laboratories, professors also
manage teams of graduate or undergraduate assistants and are often respon-
sible for hiring, firing, and managing instructional budgets. If undergradu-
ate research is a component of the curriculum, a professor may be required
to supervise research projects, internships, and cooperative programs.

Research universities add an additional layer of complexity to classroom
teaching. Besides teaching graduate courses and seminars and developing
curricula for MS and PhD degrees, which frequently involves finding ways
to incorporate cutting-edge research into advanced courses, faculty mem-
bers at research institutions have to train future practitioners and research-
ers and direct graduate thesis work. They are also more directly involved in
helping to find employment for their students. Not surprisingly, research
universities cannot demand the same teaching loads as undergraduate insti-
tutions. Nevertheless, a three-course teaching load at a research university
can easily require sixty or more hours of work per week.

Here is my version of a story—the heart of which is the disconnect be-
tween what a university is and what the public understands about univer-
sities—that virtually all college professors know from personal experience.
My first academic appointment after I received my Ph.D. was at the Uni-
versity of Wisconsin in Milwaukee, a large urban campus picturesquely
perched on the bluffs above Lake Michigan. My office was on the top floor
of the tallest building on campus, and on a clear day I could see all the way
to Port Washington, forty miles to the north.

State officials would often use the university system as an example of the
misuse of public funds by an elite minority who were not being held prop-
erly accountable by elected officials. Senator William Proxmire came out
of this tradition and became famous in the 1970s for his frequent “Golden
Fleece Awards” that held federally funded scientific research up to public
ridicule, based largely on carefully selected project titles that when taken
out of context made little sense to the average voter.

During one of these periods, the university came under the high-profile
scrutiny of a group of state legislators who wanted to know how the thirty



12 Chapter 1

or so campuses of the Wisconsin system were spending the state’s money. I
was selected to be interviewed by a senator from one of the small northern
towns on Lake Superior. He arrived at the appointed time, but things started
out badly. The grandeur of the view from my office seemed to bother him,
and he went out of his way to let me know it. He also let me know that
public school teachers spent the entire day in the classroom, and that he
expected the same from Wisconsin’s public universities. He went on the
attack: “How many hours do you teach?” I happened to be teaching two
four-credit courses that semester, so I said “eight hours.” “Eight hours!” he
repeated, as he slapped his knee, jumped to his feet, and began pumping
my hand. “You're the first man I've met around here who puts in a full day’s
work!” I didn’t have the stomach to tell him that I meant eight hours per
week, not eight hours per day.

Small wonder that the average professor feels adrift in a world where
daily and weekly rhythms mark professional progress: customers acquired,
products designed, money earned, hours worked. The beats that mark aca-
demic careers are not so conveniently spaced. Research conducted today
may not be published for years, students taught will not be mature for
decades, and milestones that mark institutional change are nearly imper-
ceptible. A professor’s workday is filled with several jobs, and any one of
them could easily consume two or even three times the amount of the day
that is allotted to it. Even the summer—when research proposals are being
prepared to fund incoming students, research reports are written, and pro-
fessional meetings are stacked from June to August—is not the season of
long days and leisurely travel that neighbors imagine when they ask, “Are
you teaching this summer?”
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Nowhere is Daniel Gilman’s influence on universities more evident than
in the central role that faculty members play in operating the university, a
principle called faculty governance. Virtually all academic affairs in Ameri-
can institutions are conducted through the work of faculty committees,
and much of that work consists of senior professors evaluating their col-
leagues—at peer institutions as well as their own—for promotion and ten-
ure. University tenure—the granting of a permanent appointment that
can only be revoked for economic exigency or moral turpitude'—is a difficult
concept for academic outsiders to accept. It is awarded after a lengthy pe-
riod of critical analysis, although the term has been appropriated for other
purposes both inside and outside academics. Tenure for secondary school
teachers, for example, is often a formality, a sign of seniority that is granted
upon completion of a probationary period. In higher education, tenure is
anything but a formality.

Tenure in American universities is a component of a class system, which
is one of the things that makes it jarring to the average person. It is ulti-
mately about reputation. When it comes to tenure, departments of human
resources are mainly silent. Modern management practices are set aside
during the tenure review for a college professor. Students submit subjec-
tive course evaluations and professional colleagues attest to a candidate’s
reputation. It is sometimes enough for a colleague at another institution
to say “this person would not be granted tenure in my department”—
an outrageously subjective assessment of a purely hypothetical situation
that would provoke lawsuits in most management-labor conflicts—to
cause a tenure committee to vote unanimously against a candidate. But
top-down authority makes almost no difference in the world of academic
promotions.

The process of granting academic tenure is a distributed, self-organizing
decision-making system that is difficult to steer from a central authority.
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All that matters is reputation, and reputation cannot be bestowed from
above. It has to be earned and recognized in bottom-up fashion, putting
the very concept of tenure in the middle of the following puzzle: how do
universities maintain the distributed, bottom-up independence guaranteed
by tenure while at the same time making strategic choices that rise above
the self-interested decisions of professors who are immersed in the world
of subjective judgments?

Heroes and Martyrs of Learning

Tenure time is stressful for young professors. It occurs while they are not
only establishing their academic credentials but also establishing families
and financial stability. Tenure decisions and worries about tenure deci-
sions are so pervasive that they frame most other academic decisions, even
those—Ilike how to structure a curriculum—that seem to rest on objective
analysis and not the world of subjective judgments. The academic system of
promotion and tenure is a tough, demanding, and sometimes cold system,
but it is not random.? It is in some respects bizarrely collegial.

Tenure is an institutional pledge to protect Daniel Gilman’s vision of a
university faculty composed of “heroes and martyrs, prophets and apostles
of learning.” Tenure exists to protect free inquiry and classroom expres-
sion from political or other outside influence. Its purpose is to guarantee
academic freedom. In research institutions and most other colleges, tenure
is granted after mastery and achievement has been demonstrated to the
satisfaction of layers of faculty committees, reviewers, and administrators.
At elite private universities, the granting of tenure is a permanent commit-
ment of endowment funds; therefore, there is often an assumption that
tenure will not be granted to an assistant professor. To compensate, the
six-year probationary period sanctioned by the American Association for
University Professors (AAUP)—under whose guidelines® most institutions
operate—may be extended to ten or more years. Failure to be awarded ten-
ure at such places is common; but faculty members who have been denied
tenure at an Ivy League institution frequently move on to plum appoint-
ments at other universities.

At most institutions in the United States, there are no fixed criteria that
guarantee that tenure will be granted. It is not always a fair system, but
innumerable court cases have attested to the legitimacy of terminating a
professor’s employment as a result of an unsuccessful tenure review. AAUP
guidelines have been revised continually since 1925, and each revision ex-
pands the remedies that should be available to tenure candidates who are
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denied tenure, but even the AAUP has kept mum on exactly what obliga-
tions a university has in considering someone for tenure.

The apparatus that upholds academic freedom in American universities
is due in no small measure to the 1894 trial of a University of Wisconsin
professor named Richard Ely on charges of political bias in his teaching
and research. Ely, an economist and sociologist from Johns Hopkins, came
under fire from a new state superintendent of public education named
Oliver E. Wells. Wells was a political unknown whose previous appoint-
ment had been at the grade school in Appleton, Wisconsin, where he was
employed as a teacher. Wells, a Democrat, ineptly escalated a local feud
over unionization to a full-blown national story involving charges that Ely
taught “socialism and other vicious theories to students at the University.”*
Formal charges were eventually referred to a committee of the Board of
Regents for a trial that was to include an evaluation of Ely’s writings. The
committee’s decision, which became known at the Wisconsin Magna Carta,
thereafter defined the American commitment to academic freedom:

Whatever may be the limitations which trammel inquiry elsewhere we believe the
great state University of Wisconsin should ever encourage that continual and fearless
sifting and winnowing by which alone truth can be found.®

Oliver Wells's attempt to silence Richard Ely was followed by many
struggles between raw political will and free academic inquiry. One of the
most famous was the Walter Cocking Affair. Its outcome redefined the
boundary between government and higher education.

In 1941, the American state of Georgia was still a segregationist strong-
hold. Its three-term governor Eugene Talmadge was an enormously popular
political figure who had been swept into office on the strength of a populist,
free-market, anti—-New Deal platform that catered to the state’s one-party
rule and its racially divided past. Talmadge was a strong figure who thought
nothing at all of bypassing constitutional channels to gain political advan-
tage. He owed some of his popularity to his willingness to institute reforms
like lowering utility rates, which he accomplished by executive decree. He
once declared martial law to fire members of the highway board and physi-
cally removed the state comptroller general from the state capitol building
when he refused to cooperate. In the summer of 1941, Eugene Talmadge
turned his attention to Walter Cocking, the dean of the College of Educa-
tion at the University of Georgia.

Georgia's College of Education was in sorry condition when Walter Cock-
ing was hired in 1937. Cocking’s job was to raise the academic standards
and national profile of the school. As a seasoned administrator, Cocking
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rapidly did exactly that, creating cadres of supporters and—no doubt be-
cause of his authoritarian management style—enemies. Cocking had un-
wittingly given his enemies, many of whom were personal and political
friends of Governor Talmadge, all the ammunition they needed.

It is not clear whether Talmadge himself initiated the ensuing smear
campaign, but letters—many from faculty members in Cocking’s own col-
lege—began to surface that questioned his credentials, his management
ability, and his commitment to maintaining a racially divided system of
public education in Georgia. Governor Talmadge, who was also a member
of the University’s Board of Regents, accused Cocking of conspiring to ra-
cially integrate a demonstration school in Athens, Georgia, and used his
influence over the other board members to have Cocking fired under a new
policy of removing “those who advocated communism or racial equality.”®

In the political firestorm that followed, Harmon Caldwell, the popular
president of the University of Georgia, threatened to resign unless the board
reconsidered its action. When the regents met on June 16, 1941, there was
an impressive display of support for Cocking, including statements from
local academic and business leaders like Emory University president Harvey
Cox, who said that he was “one of the best men in the field of education
in the South.”” The only evidence presented against Cocking was an easily
refuted charge from a disgruntled faculty member in the College of Educa-
tion. He was reinstated by a one-vote margin, which threw the governor
into a rage.

Talmadge mounted vicious personal assaults on Cocking’s character and
background. A favorite target was Cocking’s relationship to the socially pro-
gressive Rosenwald Fund, which Talmadge publicly called “Jew money.”?
Talmadge replaced three board members with hand-picked sympathizers,
and the newly constituted board met once again on July 14, this time vot-
ing to remove Walter Cocking as dean. Emboldened by his victory, the
governor led a ruthless, year-long purge of higher education in the state
of Georgia, which eventually resulted in the loss of accreditation for all of
Georgia’s “public institutions for whites.” The accrediting agencies, in their
letters withdrawing accreditation, cited the “lack of independence” of the
universities.

It was Talmadge’s political undoing. He lost his bid for a fourth term
as governor. His successor, Ellis Arnall, ran on a platform that included
insulating the university system from political influence. The new gover-
nor enthusiastically backed a 1943 amendment to the state constitution
guaranteeing the independence of the Board of Regents from interfer-
ence by any branch of state government. The constitutionally established
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independence of the Board of Regents of the University System of Georgia
remains a fiercely guarded principle in state government.

No Written Guidelines

It has become popular in some circles to conflate the subjective nature
of academic advancement with political bias, using as evidence the ap-
parently large number of university faculty at top-ranked universities with
progressive views. This is not a recent trend. Senator Joseph McCarthy’s
hunt for communists in the 1950s targeted academics and creative artists,
among other professions. Although charges of bias in tenure decisions have
been given recent publicity'®>—possibly emboldened by successes in dem-
onstrating gender bias at some major research institutions!'—real evidence
for political bias is lacking. Even studies that aim to prove bias find no
corresponding definitive evidence of political bias in academic decision
making.!?

Bias is different from fairness, however, and to many it seems unfair that
the requirements for promotion are vague and subjective. If tenure reviews
are by and large unbiased, why not write down specific guidelines, so that
every candidate can have a fair and equal shot?

In many countries with strong public universities, professors are civil
servants, an employment status that insulates them from subjective pro-
cesses like tenure review. At first blush, this does not seem like a bad idea.
After all, government bureaucracies also have an interest in protecting the
important processes of state from undue political influence and granting
a measure of independent decision making to career professionals. In the
United States, there has been sustained resistance to applying this idea to
colleges and universities, with good reason: the willingness of government
to manipulate organizations run by political appointees has been demon-
strated repeatedly. When universities—particularly public universities—are
swept under a political umbrella, the temptation to make conformance to
political ideas a standard of conduct is irresistible, as Oliver Wells and Eu-
gene Talmadge demonstrated.

The Walter Cocking Affair was on my mind one morning in late 2005,
when I cohosted a delegation of academics from Iraq. The Iraq War vio-
lence was still considerable, but the new government was trying to put
together the pieces of an economic recovery strategy, and restoring normal
operations to Iraq’s decimated universities was a critical component of that
strategy. The delegation consisted of deans and other administrators from
six of the country’s largest institutions, all of whom had trained outside the
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United States. Their purpose in the United States was to absorb as many
examples as they could of academic and administrative practices in the
expectation that many would be applicable to their home institutions.

I was asked to speak about our promotion, tenure, and retention pro-
cesses, but I could see their discomfort growing as I spoke. One by one they
stopped taking notes and laid down their pens. I paused, and the leader
of the delegation, a provost from Baghdad, quietly asked, “Where are the
standards for tenure written down? How do your faculty members know
when they have satisfied the requirements?” At American research universi-
ties, there is no list of written requirements that, once satisfied, qualifies a
candidate for tenure. This strikes many people as fundamentally unfair. My
Iraqi colleagues were clearly disturbed by our practices and made it clear
that such an approach would never be tolerated in their country.

But in a modern research university, the criterion for granting tenure is
demonstrated impact; therefore, the only requirement that matters is dem-
onstration of impact. For the most part, there are no written guidelines for
how to achieve impact; it simply has to be demonstrated. Guidelines are rare
because written tenure criteria are likely to become threshold requirements.
In that case, tenure becomes an exercise in what my colleague Sue Rosser,
now provost at San Francisco State University, once called “teaching to
the test,” that is, structuring a professor’s probationary period not around
contributions to knowledge, but rather toward satisfying a predefined set
of criteria such as number of papers published or research grants obtained.

“s

“Tenure at most universities,” Rosser, a former dean, once said to me, “is
a lifetime commitment on the part of the university, and it should not be
granted as a right of employment or an obligation of the employer.” A civil
service, with its emphasis on seniority and entitlement, is the one thing
that American research universities want to avoid. They often point to
lagging research productivity in countries where university professors are
part of the civil service as evidence of just how bad an idea it would be.

I found it particularly ironic that our Iraqi visitors drew the line at writ-
ten requirements for academic promotion and tenure. They, after all, were
from a nation that had just emerged from decades of the most brutal,
controlling political climate imaginable. Written requirements to define
academic success were a Talmadge-like invitation to steering the type and
quality of university inquiry.

Academic Freedom, Noble Causes

In a strange twist of fate, the freedoms guaranteed by tenure were put to the
test in the 1960s at the institutions where the traditions were strongest. The
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Vietnam War was the occasion for academics to exercise their rights to free
speech in the classroom. Many professors were longtime activists whose
opposition to the war and to the politicians waging it grew out of deeply
held political convictions rather than scholarly research.

Sometimes activism spilled over into violent protests, like it did in Madi-
son, Wisconsin, with the 1970 Sterling Hall bombing of the U.S. Army
Mathematics Research Center (MRC), where I had an office in the late
1970s. Despite the appearance of “Army” in the name of the center, there
were no green uniforms around Sterling Hall. My colleagues were for the
most part pure mathematicians with virtually no connection to the Viet-
nam War.

But harsh political speech in classrooms on the other side of campus
had whipped up radicals like David Fine and Leo Burt. Fine edited and Burt
wrote for the campus newspaper, The Wisconsin Daily Cardinal, and both of
them used the Cardinal and the cover of free speech to promote violence
among student protestors. Fine was convicted for taking part in the Ster-
ling Hall bombing and served three years in federal prison as a result. Leo
Burt fled to Canada, where he simply vanished. The few remaining MRC
researchers at Wisconsin from the Vietnam era are still bitter that the bomb-
ers used academic freedom as a launching pad for an attack on academic
freedom that killed and maimed five professors.

Although there is a popular association between academic freedom and
liberal politics, the truth is that the guarantees of tenure have protected
both ends of the political spectrum. Nobel Prize-winning Stanford physi-
cist William Shockley used his stature as inventor of the transistor to pro-
mote an overtly racist theory of eugenics, while Linus Pauling came to
symbolize liberal, antiwar politics.

Pauling, a California Institute of Technology (Caltech) chemist was twice
a Nobel Laureate. Horrified by the spread of fascism in Europe in the 1940s,
he actively aided the war effort. He won the 1954 Nobel Prize in Chemistry
for his work on the nature of chemical bonds, but he also became increas-
ingly public about his pacifist political views. His work to stop aboveground
nuclear testing earned him the 1962 Nobel Peace Prize, but he was denied a
U.S. passport for travel to Stockholm to receive the prize. It was an embar-
rassment, but the episode deterred neither his activism nor his scholarship.
Linus Pauling remained an influential lifelong advocate for nuclear disar-
mament, even as he pursued an unorthodox and ultimately discredited
theory about the curative benefits of massive doses of Vitamin C.

Political fashions change, and it is not always possible to keep the rap-
idly shifting forces for and against academic freedom at bay. Clark Kerr's
updates to his lectures The Uses of the University'® chronicle his support
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of and later disillusionment with the Berkeley Free Speech Movement
that eventually branded him a tool of the military-industrial complex.
Realizing the importance of federal funding for research projects that
might have military application, Kerr was responsible for promoting
defense-oriented research at the University of California and for defend-
ing the right of professors to carry it out. It was a principle that Kerr
used to uphold the nature of the multiversity as a community of diverse
stakeholders.

Antiwar demonstrations no longer disrupt college campuses. Disputes
about academic freedom are resolved quietly. Right-wing and left-wing poli-
tics have equally uncomfortable perches for engaging students. It may be a
weakening of resolve, but American higher education has drifted from the
principled stance of prior generations. In recent years, some institutions
have bowed to public pressure to reach into tenured ranks to punish speech
that would have been protected a generation ago. Such episodes have not
provoked widespread protests about the erosion of academic freedoms. In
fact, these setbacks seem minor compared to the many prerogatives that
faculty members enjoy as universities have become more focused on the
central role that professors play in operating their institutions. Although it
was invented to guarantee academic freedom, tenure now serves a different
purpose. It has become the major building block for the faculty-centered
university.

The Faculty-Centered University

“How many hours do you teach?” and “Are you teaching this summer?”
provoke the same reactions among professors. I have conducted an infor-
mal poll of my colleagues, and they report to me that these are by far
the two most annoying questions asked of them by friends and relatives.
It is strange that a profession that goes to such great lengths to cloak its
comings and goings with secrecy and ceremony should have such a strong
reaction to questions from outsiders who are understandably naive about
academic practices. Some have—perhaps unfairly—characterized this as
self-absorption; but scholarly pursuits, which are largely inwardly focused,
can easily lead us professors to a certain sense that we are aliens in a strange
land when we step out of our professorial roles. College professors are, to
a degree not seen in other professions, focused on themselves, and their
institutions are centered on them.

This is Daniel Gilman'’s other great legacy for American colleges and uni-
versities, and its importance cannot be overstated, for it colors all aspects
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of how the modern university interacts with the rest of the world. While
Johns Hopkins was being chartered, the University of Virginia with its Jef-
fersonian traditions of democracy and equality was developing an alter-
native to the Johns Hopkins culture. Frederick Rudolph’s characterization
captures the essence of the two opposing world views:

A most striking difference was the way in which Johns Hopkins developed as a
faculty-centered institution. The University of Virginia had revealed a more than
ordinary attention to faculty in its planning and recruitment, but central to the Vir-
ginia experience was a democratic philosophy as expressed by Thomas Jefferson. The
institution in Baltimore, however, saw the faculty, its needs, its word, as so central to
its purpose that Gilman insisted that the faculty be given only students who were suf-
ficiently well prepared to provide the faculty with challenging and rewarding stimu-
lation. Nothing could have been more remote from the spirit of the old-time college,
where the teachers were theoretically busily engaged in stimulating the students.!

American universities are faculty-centered. They are designed so that
important decisions are made by elite bands of well-chosen professors
whose focus is on the prevailing components of the multiversity: faculty
research, faculty careers, and faculty tenure. It is for this reason that a
faculty-centered university is at a fundamental disadvantage in the twenty-
first century. Its value to students erodes and, in a competitive era, it is at
a severe disadvantage.

We will see that as faculty-centered universities turn their attention
inward toward the needs of professors and their profession, they become
protective, rigid, and inevitably irrelevant. Some will be affected more pro-
foundly than others. This process may leave many institutions—those with
the brands and resources to set their own agendas, for example—largely
untouched. Outside these favored few, however, it will have a lasting ef-
fect, including on the two thousand or so public and private universities
that live hand-to-mouth and rely on shrinking subsidies and that enroll 80
percent of the nation’s 14.8 million college-age students.

There is a global explosion in both the demand for higher education
and in the number of institutions that can meet the demand. In any mar-
ketplace with abundant choices, the winners are those with competitive
brand, price, or value. American colleges and universities are finding it in-
creasingly difficult to compete in any of these dimensions. Most will never
be able to establish the kind of brand recognition that would give them
unassailable advantages. They are extravagant in their use of resources, and
the resulting inefficiency gets passed along to students as higher costs. But
above all, they are faculty-centered. They do not understand the value they
provide.
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Without dramatic changes in how higher education is conceived and
delivered by the nation’s colleges and universities, their fate is predict-
able: they will continue on an accelerating path toward the margins of a
global marketplace in which they are particularly ill-suited to compete,
a marketplace that might be willing to sacrifice core principles like aca-
demic freedom. This book is about why this is so and what might be done
about it.



3 The Smartest Kid in Class

David Baltimore was thirty-seven years old when he was awarded the Nobel
Prize for Medicine. He was at the time the youngest Nobel laureate in his-
tory, but his prodigious talent had also attracted attention at an early age.
His autobiography credits a summer internship—at the celebrated Jackson
Laboratory in Bar Harbor, Maine—for his early passion for biology.

He was still in high school that summer. In the middle of his undergrad-
uate years at Swarthmore—a time when even the brightest science students
are struggling with differential equations and molecular biology—Balti-
more attracted the attention of George Streisinger, a scientist who himself
had gained attention at a young age when he won the worldwide race to be
the first to clone a vertebrate.

As an MIT graduate student, Baltimore distinguished himself from his
classmates and came under the influence of a series of increasingly im-
portant mentors, including Jerard Hurwitz, one of the discoverers of the
enzyme that produces RNA in cells. His course was set: as a very young
man, Baltimore became a star and a collaborator of Nobel Prize winners
like Salvador Luria.

By age thirty-four, Baltimore was a full professor at MIT. Two years later,
he was awarded the Nobel Prize for medicine. His earliest experience with
science taught him not only to be the best student and educator, but also
how to direct research in high-energy academic environments, coordinat-
ing the work of students and collaborators. It also taught him how to seize
leadership opportunities—sometimes at considerable risk to his profes-
sional reputation.

He was appointed director of MIT’s famous Whitehead Institute, and
seven years later, he was named president of Rockefeller University. Perhaps
because of his very visible early successes, Baltimore was a target for ambi-
tious competitors, and as a result, his career was plagued by investigations of
what proved to be unfounded accusations of scientific misconduct by some
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of the scientists who worked in his laboratories.'? He held his post at Rock-
efeller University for two years before returning to the MIT faculty.

He was appointed president of Caltech in 1997 and held that position
for nine years. Baltimore was responsible for the explosive growth in the
biomedical sciences at Caltech, an institute whose research reputation had
been built largely on a legacy in the physical sciences that included eleven
Nobel Laureates. Student, teacher, or president, David Baltimore spent most
of his life in classrooms, and by all accounts he was the smartest kid in
every one of them.

Searching for the Right Leader

David Baltimore is fearless and visionary, and has been in the spotlight
throughout his career. Sometimes he invited attention with outspoken po-
sitions on matters of public policy, like the federal government’s response
to the 1992 SARS epidemic;® sometimes the attention was the unwanted
by-product of high-profile investigations. According to astrophysicist Kip
Thorne, who led the Caltech presidential search, it was Baltimore’s ability
to articulate a vision and direction “in a period of change—changing rela-
tions to the federal government, changing ties to the private sector, and a
growth in biological sciences at Caltech—while maintaining our traditional
strengths”* that attracted their attention in the first place.

American universities love to hire leaders like David Baltimore, accom-
plished and tested men and women who are able to communicate where
they intend to take their institutions. In good times, they are able to ar-
ticulate aspirations. In bad times, they are the best problem solvers around.
They are often the best salesmen, which helps when they need more re-
sources. Best of all, they are not afraid to be roughed up—it is how their
careers have been built. Unlike most academics, they have been leading for
a long time, and they are completely comfortable doing it.

If there is a looming crisis in American higher education, and leaders
such as David Baltimore are at the helm, why are colleges and universities
not acting with more urgency? If higher education is approaching a cross-
road, why haven’t the smartest kids in class anticipated it and set course for
a new, more promising direction?

At a Crossroads

You can look back through the centuries and see the road that our in-
stitutions of higher learning have traveled. This journey starts with the
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twelfth-century monk Peter Abelard, who—through a combination of ge-
netics and clever marketing—managed to attract students to schools that
were the forerunners of the first great European universities. Abelard was
not alone; there are many important figures along the path to modern
universities, including Thomas Jefferson, who was perhaps more than any
other American figure responsible for steering postrevolution universities—
with their entrenched views of classical education—toward the institutions
that we see today.

The first half of this book describes the road ahead, blocked by global
economic and political forces that we are now just beginning to under-
stand. Half of the world’s population has joined the modern economic era
in the last ten years alone, and—with raised aspirations—they see higher
education as the key to better lives. But they also might have a very differ-
ent conception of what it means to be a university. That has always spelled
trouble. The history of higher education is filled with disruptive shifts in
which universities that were out of step with student expectations and cul-
tural demands were pushed aside by more nimble institutions. The colleges
and universities that want to continue unchanged along their current path
will find that they cannot. They will be left by the wayside.

There are also roads to the left and right. To the left is a failed model of
higher education: a destructively competitive, needlessly expensive, hier-
archically regulated, mass-production approach to education, whose self-
satisfied but rigid methods are especially ill suited to global demands for
specialization and access. The road to the left leads to ruin.

The road to the right I am calling Apple. The Apple Computer Com-
pany is an icon of American design, but Apple—and its growing site for
downloadable college courses, iTunes U—is also a metaphor for a new con-
ception of higher education. This road leads to a new value system that rep-
resents universal access, open content, and reliance on new technologies.
The road to the right is the only path to choose, but it cannot be traveled
without preparation.

Letting the Smartest Kids Choose a Path

University leadership in the United States is for the most part unaware that
the crossroads is ahead. Few of today’s leaders have serious plans in place for
choosing a path, either left or right. The obvious question is how so many
smart people could miss what seems to be an inevitable crisis. If a modern
university is a classroom, the smartest kids in class are in charge of where
the classroom is heading, but they are not well prepared. To the contrary,
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they seem to be poorly equipped to make the strategic choices, believing
instead that the path ahead is going to be clear for some time. The way that
university presidents are chosen and rewarded virtually guarantees it.

If you were to simply count the hours, it turns out I have spent most of
my life in classrooms, and there was always a smartest kid in class. Usually,
I was not the smartest, but I always knew what kept the smartest kid at the
top. The smartest kids in class were the most competitive, but they also had
friends, and they were the most likely to influence their classmates. This
behavior was reinforced year after year by parents, teachers, and coaches.
They were adaptable but were able to focus. They did not seem to mind
ambiguity, but they made good choices. They took risks, but they seldom
guessed wrong. The smartest kids were capable of working very hard, and
they ended up at very good universities studying medicine, law, or science,
although many others wound up in politics, finance, or engineering.

Not all of the smartest kids ended up in leadership positions. Nor did
all the leadership positions go to the smartest kids in class. CEOs, newspa-
per editors, and Supreme Court justices are sometimes amazingly average
people whose leadership skills seem to have emerged from nowhere. But
the leadership of virtually every major university in the United States comes
from that select group of kids who were once the smartest in class. The
system is rigged to make sure that happens.

It is a significant fact of university life that leadership is handed to men
and women with remarkable skills, because university presidents have
enormous influence over the future of their institutions. David Kirp's ex-
haustively researched book Shakespeare, Einstein, and the Bottom Line® com-
piles case studies of dozens of university presidents who changed the paths
that their institutions were on. William Durden rescued tiny Dickinson
College from a near-death spiral of “plummeting enrollments, declining
student quality, dwindling endowment.” MIT president Charles Vest started
arevolution when he proclaimed that classroom lectures and materials, the
very things his star-studded roster of professors thought they were valued
for, would be made freely available to anyone who wanted them from MIT’s
Web site.

No one who knew either man has been surprised by the magnitude of
their achievements. William Durden was impressively successful in many
careers inside and outside academia, and Charles Vest distinguished himself
at every stage of the academic ladder. For every Durden and Vest, there are a
dozen other leaders who transformed their institutions, staved off disaster,
or whose influence on the course of higher education was profound, so it is
stunning that Clark Kerr says of the current generation of university leaders



The Smartest Kid in Class 27

that they “have no great visions to lure them on, only the need of survival
for themselves and their institutions.”¢

Opera and Football Equally

To those outside academic circles, the career path that leads to a university
presidency seems mysterious, but every step along the way is evolution-
ary—designed to select a specific set of skills. Success in the undergraduate
classroom leads to admission to the best graduate schools. Success for grad-
uate students draws the attention of the most demanding professors who
are able to guide them to eye-catching doctoral dissertations and the post-
doctoral appointments that are the most fertile ground for future academic
leaders. These are also the environments that put them in close personal
and professional proximity to other students who are similarly positioned,
thus beginning a network of connections that will be valuable years later as
they begin to exert broader influence.

Assistant professors are promoted to tenured professorships in a long,
grueling, competitive process that culls out many who are equally smart
by focusing on a scholar’s ability to break out of the insular cocoon that
academic life so readily provides. Future leaders are drawn from the small
pool of those who can demonstrate the value of ideas in a cycle that leads
to publication, research grants, influence, more students, and more publica-
tions. Full professors become presidents of professional societies or editors
of journals. Some are comfortable in seats of power and become advisors
in government or industry. Some are selected to lead their colleagues and
become department heads, deans, provosts, or presidents.

Despite all this careful grooming, the magnitude of the task of running a
modern American university necessarily overwhelms many of the smartest
kids in class, precisely because few of the skills needed to rise to the top of
the academic administrative pyramid have much to do with the skills that
a president must somehow acquire:

The university president in the United States is expected to be a friend of the stu-
dents, a colleague of the faculty, a good fellow with the alumni, a sound administra-
tor with the trustees, a good speaker with the public, an astute bargainer with the
foundations and the federal agencies, a politician with the state legislature, a friend
of industry, labor, and agriculture, a persuasive diplomat with donors, a champion
of education generally, a supporter of the professions . . . a spokesman to the press, a
scholar in his own right, a public servant at the state and national levels, a devotee
of opera and football equally, a decent human being. . . . No one can be all of these
things. Some succeed at being none.”
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The fate of a university is in the hands of the smartest kid in class—
someone who has been painstakingly selected from among all the other
smartest kids who have made it to the top of the academic pyramid for
the specific leadership traits valued by selection committees and boards of
trustees. These are the very people who should be most likely to see a loom-
ing crisis if there were one.

Three Ways to Miss a Crisis

To be fair, many of the leaders I mention later foresaw both crises and
opportunities. Their responses were responsible for some of the great in-
novations in higher education. The abandonment of the outmoded, rigid,
classical university curriculum and rise of the modern research university
came about in that way. The role universities should play in the innovation-
commercialization-wealth creation cycle was not obvious until visionary
university deans and presidents defined it.

Michael M. Crow at Arizona State University (ASU) peered into the fu-
ture and decided to prod his university to be the New American University.
Nam Pyo Suh realized that the aggressively intelligent, incremental style
that marked his success at MIT and NSF was not the answer for his new uni-
versity, the Korean Advanced Institute for Science and Technology (KAIST),
as it sought to rise among the world’s engineering programs.

But most presidents did not—and still do not—believe in a coming sys-
temic crisis. If university presidents are the smartest kids in class, it is fair
to ask, “Why?” or even more pointedly, “What do you know that the folks
who run things don’t know?” The answer to that question is rooted in how
university leadership is created, rewarded, and sustained. In academic life,
as in business and government, it is very unlikely that existing leadership—
especially successful leadership—will recognize disruptive change and, in
those rare instances when it is recognized, be able to do anything about it.

First of all, successful university presidents are stuck in what Harvard’s
Clayton Christensen calls The Innovator’s Dilemma,® a fact of business life
that keeps leaders focused on the execution of strategies that have suc-
ceeded in the past and makes them vulnerable to disruptions that are not
yet a threat. As I discuss in more detail later, there are a few ways out of the
innovator’s dilemma, but they all involve a sort of irrational step: aban-
doning the carefully constructed and productive methods of the past for
untested and not widely accepted approaches.

Second, the downside of selecting from among the smartest kids in class
is that university presidencies are for the most part held by a remarkably
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homogeneous group of people who tend to pass the same concepts, biases,
and views of the future around a tribal campfire where the next generation
of leaders submits to review by its elders.

Finally, the hierarchical nature of reputations in higher education—al-
though it gives tremendous freedom to the institutions at the top—dooms
those presidents farther down the hierarchy to institutional envy, mimick-
ing patterns of behavior that are not particularly well suited to their institu-
tions and, therefore, are likely to lead them down the wrong path.

A Homogeneous Group

Outside of the few remaining monarchies and monolithic political parties,
university presidents are perhaps the most homogeneous group of leaders
in the world. The presidents of forty-eight of the American universities that
have been consistently ranked among the top fifty over the last century
received their doctorates from another one of the top fifty. Two institutions
alone—Harvard and Yale—account for nearly 30 percent of sitting presi-
dents at top-ranked institutions. The pattern is repeated the farther down
the list you go. If you are the president of a major university in the United
States, you have without question been the smartest kid in every classroom
from kindergarten to graduate school. That is the candidate pool for virtu-
ally every presidential search in the country.

What skills do these exceptional individuals share? Because they have
earned doctorates from and joined the faculties of the most prestigious
institutions, they are not only clever, articulate, and able to please their
teachers; they also have a prodigious ability to focus with single-minded
precision on a singular and very difficult question, often to the exclusion
of complicating contexts or downstream applications of their inquiries.
Academic life not only rewards solitary pursuits, but also places a premium
on criticism, helping to push to the top those who are best at promoting
their own points of view, often to the detriment of friends, colleagues, and
others, who hold what are therefore less worthy points of view.

Academic biographies—especially in the sciences—are filled with stories
of stars who are not only distrustful of methods and techniques they did
not create themselves, but are also actually disdainful of lessons that could
be drawn from related fields. Many prefer instead to invent everything that
needs to be invented to solve the problem at hand. Fearful of committing
themselves to courses of action, they are often suspicious of strategy. They
have been rewarded for solving problems in isolation from distracting con-
texts. That is the applicant pool for university presidencies. Homogeneity
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shows. Speeches, strategic plans, and inaugural addresses are all opportuni-
ties for a president to explain a unique institutional vision, but—as I discuss
in Chapter 9—it seldom happens. The best, most tested course is to promise
to be a good steward. It is a generic promise that varies little from institu-
tion to institution or generation to generation.

Boot Camp

Harvard’s School of Education runs a well regarded and highly selective
“boot camp” for new university presidents. Aimed at providing deans and
provosts (and the occasional lawyer or politician) with the tools to help
them make the transition to the top leadership post, the Harvard boot camp
zeros in on the roles and responsibilities to which new presidents would
not have been exposed in their prior academic positions. At the top of the
list is how to deal with university culture and tradition, followed closely
by fundraising, governance, financial management, and communication
skills.

New presidents are exposed to methods for identifying and recruiting
effective administrators and theories of academic leadership. The life of a
president is qualitatively different from other administrators in terms of the
demands it places on personal lives, so the boot camp includes seminars on
how to handle the pressures of having the entire campus rely upon your
skills and judgment.

Way down at the bottom of the list is—time permitting—strategic
planning. Strategy is a hot topic in business circles, but it is less highly
regarded in academia. Rather than a substantial discussion of the many
modern approaches to strategy in rapidly evolving business environments,
the Harvard boot camp, according to marketing materials, focuses on “the
president’s role in the design and implementation of strategic planning
efforts.” No wonder new presidents are left to draw their own conclusions
about the unique needs of their institutions and about what the job might
entail if the ground shifts:

John Russell, president of McCurry University, knows the presidential balancing act
well. . . . Many college presidents started their career as faculty, Russell said. [Abilene
Christian University President Royce] Money rose from the ranks of the college’s
faculty, and he said he sees himself as a sort of “chief teacher” in his role as presi-
dent. . . . Russell agreed, saying that many college presidents see themselves as teach-
ers “on a little different stage.” “Much as a faculty member is more than a transmitter
of knowledge, the college presidency involves more than the transmission of policy,”
Russell said.’
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The term “teacher in chief” captures nicely a president’s role relative to
faculty culture and governance, but does little to chart the course that a
chief executive might have to take in steering the organization through dif-
ficult or uncertain conditions when flexibility and intelligent response are
needed. A boot camp teaches new presidents what to do inside the box, but
not what to do when they have to think outside of it to solve big problems.
Royce Money was one of those presidents who quickly figured out what
to do. Under his leadership, Abilene Christian University became an agile
risk taker, embracing technology and new business models while much
larger, much richer universities were still arguing about whether there was
a problem to be solved.

The Dilemma

Homogeneity might also be another reason that university presidents aren’t
alarmed: higher education in the United States is hierarchical. At the top
of the hierarchy are prestigious private colleges and a few highly selective
public research universities. Their courses were set long ago, and short of
complete economic collapse, they can survive or even thrive by carrying
out new and improved versions of tried-and-true models that have worked
in the past. At the other end of the hierarchy are institutions like pro-
prietary universities that are themselves disruptors. They are not alarmed
because disruption favors their new business models. Everyone else has to
choose one path or the other. Why aren’t university presidents alarmed?
From his post in California, Clark Kerr saw American community colleges
and comprehensive universities—not the research universities—absorb the
large influx of postwar students, and he knows precisely the dilemma facing
most university presidents:

The elite institutions in the United States remained elite; some even more elite in
their admission standards. The rest of the system absorbed the impacts of this enor-
mous historic development. In the course of doing this the rest of the system also
accommodated all those new lesser professions and occupations that would have also
diluted the universities. In particular, the one-time teachers colleges became compre-
hensive colleges and universities with a vast added array of occupationally oriented
programs. The community colleges and the comprehensive colleges and universities
took on, even eagerly, the impacts of universal access to higher education.!®

If the presidents of the most prestigious universities don’t really have
much to worry about, there is little incentive for a president of a univer-
sity that aspires to greatness to behave any differently. To get to the top of
the hierarchy, an up-and-coming university must look and act like one of
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the institutions above it. If there is alarm among presidents, it is probably
because some have noticed that “most successful new policies in higher
education have come from the top [of the university],”!" and they have
come to the realization that they have to play a different game. They can-
not compete with the richest, most prestigious universities. They have to
choose a different road.

Presidents are the smartest kids in class and are the ones most likely to
change their institutions in distinctive and unique ways, to create innova-
tive business models, and to creatively destroy outmoded processes and
traditions that are either not valued by the new generations of students or
cannot be paid for by any realistic growth forecasts. That is why Clark Kerr
sounds so desolate when he writes about coming to the conclusion, late in
his career, that presidents are not the ones to undertake big challenges—
they are encouraged to turn their backs on big problems.'? The smartest kids
in class are rewarded for whistling past the graveyard.



4 The Twenty-First Century

From 1994 to 2008, Georgia Tech'’s tenth president, G. Wayne Clough, led
the transformation of his alma mater from its traditional role as a good, but
undistinguished regional engineering school to its current stature as a na-
tional and international powerhouse, ranked seventh nationally among all
public universities and eighth in a global ranking of technical universities.
Achieved mainly on the strength of a strategy for developing its research
capabilities, the university’s evolution largely ignored its role as an under-
graduate institution until quite late in Clough’s tenure. Then Georgia Tech
began to behave strangely. It endowed chairs in the humanities, invested in
the performing arts, and expanded international campuses and programs.
It made massive investments in new fields like biotechnology, computer
science, and public policy.
Thomas Friedman declared in his book, The World Is Flat, that:

the Georgia Tech model recognizes . .. that the world is increasingly going to be
operating off the flat-world platform, with its tools for all kinds of collaboration. So
schools had better make sure they are embedding these tools and concepts . . . into
the education process.!

Clough was fond of saying that the Georgia Tech mission was to define
the concept of a twenty-first-century technological university, a vision
that has guided the university for a decade or more. Georgia Tech would
seem to be a university that despite the conflicting demands placed on
its bands of well-chosen professors and the difficulty of engaging uni-
versity leadership in transformational change has seen the crossroad
and has made choices. But the kind of introspection that it would take
to explain even in broad terms what a twenty-first-century university
might look like never occurred. Many on campus openly worry about
that lapse.
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I Will Define It

Many other universities have raised their aspirations during the last ten
years. Columbia University embraced distance education to reach stu-
dents who would not otherwise have access. Carnegie Mellon University
established an international network of campuses focused on technology
training. Rensselaer Polytechnic Institute—after a generation of neglect-
ing research—has emerged as a place for invention at the intersection of
emerging disciplines. London’s Imperial College used the wealth of its pat-
ent portfolio to create the most innovative venture capital fund in Europe.
Arizona State University is aiming to be the “New American University”
with its massive expansion and international reach.

The rush to define the twenty-first-century university is driven by a
combination of political and economic factors. It is fueled, above all, by
enabling technology curves, the growth-driven law of the Internet era that
describes the annual doubling of capability and capacity for equal costs.
Paradoxically, mainstream universities—where much of the technology
originated—have been slow to embrace these technologies, even as they
became ubiquitous in other sectors of the economy.

Dan Reed, former head of the National Center for Supercomputing
Applications (NCSA) at the University of Illinois and now the chief high-
performance computing evangelist at Microsoft, has a theory about why
this is so. Reed points out that universities are focused on acquiring the
highest-performance technology that can be produced, even though they
realize that the number of users who can actually make use of all that ex-
tra capability becomes smaller and smaller as performance—and therefore
cost—increases. This means that—to the few faculty members in main-
stream universities who determine which next-generation technology to
acquire—value equals cost. But today’s supercomputer is tomorrow’s laptop
computer, as the technology curves push prices for computing capability
down, until what used to be an expensive asset that could attract an elite
few professors becomes a commodity, available from exactly the same mass-
market, low-cost vendors used by home consumers. It turns out that in the
inverted economics of cutting-edge academic research, the elite academic
users are not very interested in spending just a little bit of money. This is the
computer in the cathedral syndrome, a key component of the coming crisis
that I will describe in part II.

Like Georgia Tech, many universities have tried to redefine themselves.
Many have aspired to be models for what higher education will be like in
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the future. The answer for many institutions seems to be: “The New Ameri-
can University will look like me. I will define it.”

But exactly what will the university of the twenty-first century look like?
Will it look like a twentieth-century university—classrooms, lectures, labs,
libraries, departments, degrees, Saturday football—with new layers of tech-
nology, entrepreneurship, professional marketing and branding campaigns,
and trendy programs? Few colleges will be able sustain this vision.

Under Pressure

The business proposition for higher education is under pressure from in-
creased global competition, raised student expectations, and spiraling costs.
Responding to any of these pressures requires institutional change that is
hard for most institutions to achieve. A university that controls costs may
have to forego an expensive new facility that would make it easier to com-
pete for the best students. The number and kind of athletic programs may
have to be weighed against other spending. Influential alumni may have to
be told that their priorities are not paramount. Faculty recruiting commit-
tees may have to concentrate on candidates with less stratospheric research
credentials who will contribute more to undergraduate education. Alarm-
ingly, there is little discussion of—in fact, there is much resistance to—the
kinds of changes in the status quo that would allow such institutions to be
competitive in the future.

Sustaining an ambitious vision is made difficult by global trends that
will determine who wins and loses the race to create the most successful,
innovative, and influential institutions. Many universities realize that their
world has become more competitive. There is a new focus on international
rankings like the Times of London Higher Education (THE),”> QS Asian Univer-
sity Rankings,® or the Shanghai Jaio Tong (SJT)* rankings, even though such
rankings capture perceptions at a moment in time and notoriously lack val-
idation. The Times Top 100 World Universities are geographically diverse,
but they are almost without exception very traditional institutions, offering
traditional degrees prescribed by curricula and courses that have changed
very little during the last hundred years. Between 1990 and 2002, the num-
ber of human beings who joined the modern economic world doubled,
and their conception of higher education is not necessarily the same as
THE 100 institutions. As each new billion joins free market economies and
open societies, the definition of education is repeatedly jolted because the
newcomers have different notions of what is valuable.
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With his December 2006 presidential decree, Costa Rican president and
Nobel Laureate Oscar Arias Sanchez created an Executive Office of the Presi-
dential Initiative Peace with Nature and made science a policy priority and an
economic tool.® Costa Rica is a nation with ethnic homogeneity, high rates
of literacy, ecological treasures, and no standing army. Investment in Costa
Rican universities is driven in part by a desire to advance the awareness of
Costa Ricans of the role that nature and biodiversity play in defining the
country’s future in a region known for political instability and an inability
to turn natural treasures into national wealth.

In a 2007 meeting, Oscar Arias told me that Costa Rica plans to lead by
using its natural assets to bolster strategic scientific investments in areas like
biodiversity. This leadership will not necessarily start in the universities and
colleges, many of which struggle for international recognition. President
Arias’s expectation was that the more prestigious universities of the United
States and Europe would learn how to collaborate with Costa Rican scholars
at the in situ laboratories of the Central American ecosystems. Costa Rica
was prepared to capture the economic benefits of this research for its own
citizens, bucking a decades-long pattern of risk-averse Central American in-
vestors sending dollars to the United States but ignoring domestic financial
and technological infrastructure. The effects of this strategy are dramatic.
Government agencies that a decade ago were aimed at reinforcing a well-
entrenched system of promoting and maintaining the status quo and led
by sleepy bureaucrats are today headed by economists who seem to have
been plucked from Sand Hill Road, Silicon Valley’s famous venture capital
conclave.

The Costa Rican story is repeated a dozen times. The trend today in Latin
America, Africa, India, and emerging Asian powerhouses like South Korea is
toward a reinvented system of higher education that is tailored to national
ambitions.

Lessons

This book is ultimately an essay about value. Much of what American uni-
versities think of as value has little meaning to the rest of the world and
can only be achieved at unsustainably high costs. The institutions that will
thrive in the coming century are the ones whose offerings are in demand in
a world where there are abundant choices for higher education. Those that
don't seriously reexamine their value will have a hard time surviving, be-
cause prospective students will find that it can be done better and cheaper
elsewhere. And they will choose accordingly.
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Instability threatens most colleges and universities in the United States.
Once-reliable sources of revenue are either drying up or being divided
among many more institutions. Underlying value propositions are eroded
from above and below. Costs rise for most institutions as they continue on
a go-it-alone path when newer, smaller, and more nimble competitors col-
laborate to offer equivalent services at lower prices.

If they expect to survive, American universities must, over the next gen-
eration, apply the three principle lessons of the expanding global economy
to their own operations:

1. Focus on value Universities have to come to grips with the central value
problem in higher education—the value locked in a university degree de-
pends on the skills and aspirations of the student. To focus on that value,
a university has to figure out how to deliver it with reasonable cost and
competitive quality. The universities that thrive will be the ones that have
both compelling value and a way of personalizing it.

2. Focus on costs Traditional universities are profligate spenders, a problem
that can be addressed only by controlling costs in ways that make higher
education uncomfortable:

a. Deskilling Mainstream universities use inappropriate skills to deliver
value in an age where an equivalent classroom experience can be obtained
for free.

b. Better use of physical plants The economic framework of running a
bricks-and-mortar business does not scale well with massive increases in
size, but the reward structure in mainstream universities actually penalizes
institutions that are careful in their acquisition of physical assets.

C. Better use of materials Increasingly costly materials and services are re-
jected in a marketplace when they exceed what customers are willing to pay
for. Universities are drawn toward purpose-built courseware, equipment,
and infrastructure. They reward vendors for avoiding efficiencies of scale
and quality available to most large enterprises.

3. Establish reputation Universities have become accustomed to a hier-
archy in which a few institutions at the top are pursued by many at the
bottom. It is a comfortable system for the universities that agree to let their
success be defined by whomever they are chasing, but leads to chaos when
there are many new institutions—all setting their own rules. Enduring rep-
utations will be established by those universities that set their own agendas.
It is a daunting prospect for many.

For most institutions, applying these lessons will not be a simple mat-
ter. Commonly held—but incorrect—beliefs will have to be abandoned.
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Leaders will have to leave their comfort zones. Those of us who are stake-
holders will have to demand that choices be made. Critics of this approach
argue that this leaves the task of sorting out winners and losers to the mar-
ketplace, but that is the new global reality for American higher education.
In the end, the winners will be those institutions that can redefine them-
selves and find the unique value that they provide. No longer entitled to
a position that guarantees survival, every university will have a different
vision of success.



I An Abundance of Choices






5 It Takes a Lot to Get Us Excited

The business model for American universities is under assault, virtually
guaranteeing that prosperous twenty-first-century institutions are going to
look and behave differently than their predecessors. Most observers agree
with the Delta Project on Postsecondary Education Costs, Productivity, and
Accountability that American universities are in for dramatic change:

America faces a growing crisis in public postsecondary education, as an unprece-
dented fiscal meltdown plays out at a time of growing consensus about the urgent
need to nearly double levels of degree attainment. Instead of taking steps to develop
an investment strategy to reduce access and achievement gaps, we are moving in
the opposite direction: reductions in state finances, increases in tuition, cutbacks
in enrollments, and reductions in courses and programs students need to succeed.!

In the public mind, universities are havens for tradition where change
happens rarely and—when it does happen—slowly. This is an image pro-
moted by the institutions themselves, but there is a veneer of truth. Uni-
versities change only when market forces make it impossible to continue
business as usual, and even then change seems to need a brave trailblazer
to show the way. We are “moving in the opposite direction” largely because
there have been few great experiments in higher education for at least fifty
years.

Twenty years ago, when I was preparing for a sabbatical year at the Uni-
versity of Padua in Italy, I was asked to brief the rector (the elected head of
the university) on a proposed new course of study in software engineering.
I was perhaps too enthusiastic, because at the height of my sales pitch he
interrupted me to say “Con calma, professore! This is Galileo’s university,
and it takes a lot to get us excited here!” The great danger is believing that
change is impossible. There were few layers of subtlety to the rector’s mes-
sage: university leadership is often tied to the past, and therefore it is not
always in control of change. It may take a lot to get leadership excited, but
that doesn’t slow the onrushing problems.
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Entrenched leadership is only part of the problem. The same curtain
that uses symbolism and ceremony to cloak daily life in a university also
casts its finances into shadow, an unfortunate combination for institutions
that would benefit from openness and transparency. According to the Delta
Project:

a much bigger impediment [to change]| emerges in the form of conventional wis-
doms about college finance, truisms about costs that aren’t based in fact. The power
of these myths is that they are held uncritically by people inside and outside of the
academy, from presidents and trustees to governors and legislators.?

The relationship between how universities do business and how priori-
ties are set is not a simple one. I explained in part I how the many—often
conflicting—forces that shape a university also make it difficult to question
fundamental assumptions about value and cost. Universities seem to need
some nudging to part the curtain, cut ties to the past, or create financial
transparency. They need to get excited. It might help—when you hear “it
takes a lot to get us excited”—to understand just what that means.

Ranking, Reputation, and the Rise of Private Universities

It has been a hundred years since Edward Slosson ranked universities by
reputation,® identifying the elite undergraduate institutions in the United
States. The 1910 landscape for higher education is almost unrecognizable
today. America was small and rural. It was rare for an eighteen-year-old to
attend college, and fewer than a half million did. Land grant universities
were still an experiment, and research universities were vastly outnumbered
by a hodgepodge of undergraduate colleges. Public funding of academic
research—which had little impact on the way institutions were organized—
was unheard of. It would be another fifteen years before the 1925 publica-
tion of Raymond Hughes'’s reputational ranking of research universities.*
At the beginning of the twentieth century, it would have been impossible
to predict the earthquakes that would alter the shape of higher education
during the coming decades.

Of the top nineteen institutions ranked by Hughes, nearly half were
public universities. More than a third of the institutions on Slosson’s list
were public. The largest school in either ranking was Columbia Univer-
sity, with more than 6,700 students. Public universities were prestigious,
uncrowded, and well funded. They were independent in ways that private
institutions—often dependent upon denominational support—were not.
It took a century for upstart private universities to erode the reputation of
public institutions.
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Table 5.1
Changes in Reputational Rankings 1910-2009
Ranking 1910 1925 2009
1 Harvard University University of Harvard University
Chicago Princeton University
2 Princeton University =~ Harvard University
3 Yale University Columbia Yale University
University
4 University of University of California Institute of
Pennsylvania Wisconsin Technology
Massachusetts Institute
of Technology
Stanford University
University of
Pennsylvania
5 Stanford University  Yale University
6 Columbia Princeton University
University
7 Cornell University Johns Hopkins
University
8 Johns Hopkins University of Columbia University
University Michigan University of Chicago
9 University of University of
Chicago California—-Berkeley
10 University of Cornell University Duke University
California—Berkeley
11 University of University of Illinois ~ Dartmouth College
Michigan
12 University of University of Northwestern University
Wisconsin Pennsylvania Washington University
13 University of University of
Illinois Minnesota
14 University of Stanford University ~ Johns Hopkins
Minnesota University
15 NA Ohio State Cornell University
University
16 NA University of lowa Brown University
17 NA Northwestern Emory University
University Rice University
Vanderbilt University
18 NA University of North
Carolina
19 NA Indiana University
20 NA NA University of Notre

Dame
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In the 2009 edition of U.S. News and World Report> (USNWR) ranking of
national colleges and universities—the much-debated but widely quoted
reputational survey of universities—not one of the public institutions
ranked by Slosson or Hughes made it into the top twenty. The University
of California at Berkeley came the closest. It is ranked twenty-first. The
USNWR ranking lists nine universities that did not make it to Hughes’s 1925
list. Some did not even exist in 1910. All are private institutions. None of
the institutions ranked in the top twenty in 2009 are among the top twenty
in enrollment. The largest is eighth-ranked Columbia, whose 24,000 stu-
dents make it the twenty-first largest campus in the United States. Large,
public universities have given way to small, private institutions, and that
shift has changed where money is spent in higher education.

During the last hundred years, higher education in the United States
has become stratified. American universities come in three varieties. The
Elite institutions that end up on top of these rankings are at a tremendous
advantage as they compete for students, money, and global prestige. To
some other universities, reputational ranking is irrelevant; these institu-
tions operate as For-Profit entities. The marketplace determines success or
failure. Most colleges and universities lie in the Middle, a land where the
resources of a top-ranked school are just out of reach, a region where they
find themselves unable find better ways of using what money they have to
become more competitive. In American higher education, wealth flows to
the top and bottom strata, but not the Middle.

Elite universities are the most desirable and selective. They happen also
to be the richest. They are by and large private universities with large en-
dowments. Harvard, with its thirty-five billion dollar® endowment before
the market collapse of 2008, is at the top of the endowment heap. It is
followed closely by Yale (twenty-two billion dollars) and Princeton (fifteen
billion dollars). No other Ivy League school even comes close, although
most have endowments that top five billion dollars.

The endowment at the University of Texas is in excess of fifteen billion
dollars, by far the largest among public universities. Of the seventy-five
schools with billion-dollar endowments, twenty-two are purely public in-
stitutions. Cornell University and Pennsylvania State University are public-
private hybrids; others, like the University of Virginia and the University
of Michigan, have led an independence movement among public research
universities, declaring themselves free of the most onerous bureaucratic and
administrative requirements imposed by state government. They lose some
state funding in the process, but they are betting that reduced operating
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costs, endowment income, and autonomy in setting tuition are enough to
offset lost public funds.

A growing number of public institutions see this approach as the path to
survival because the gap between public and private universities will con-
tinue to grow for the foreseeable future. On one side of the gap are billion-
dollar institutions that use their endowments to increase their reputational
lead over the Middle. They offset the increased spending needed to stay
ahead by passing costs on to students in the form of increased tuition. On
the other side are institutions that plow every penny into a cost structure
that keeps the lights on and the classrooms full, relying on automatic in-
creases in subsidized budgets from states or churches to fund initiatives that
are supposed to increase the productivity of their faculty and the learning
outcomes of their students. This is an economic bubble, and it is every bit as
real as the dot-com bubble of the 1990s and the real estate bubble of 2008.
If it collapses it will be dangerous, but the higher education bubble affects
schools on opposite sides of the gap differently.

By the time student demand levels off—around 2017—American col-
leges and universities will enroll twenty-five million students, up from fewer
than fifteen million today. Only five million will attend private institutions,
a much smaller increase than public universities will experience. Public
and private institutions alike will see their revenues increase to match this
demand, but not all revenues are equally useful—especially for institutions
in the Middle with aspirations to join the Elite.

A private research university may receive upward of 60 percent of its
revenue from the tuition and fees paid by students. The rest of its income is
divided among research contracts, licenses on patents and software, interest
earned on endowments—including gifts and investments income—and re-
stricted revenue from hospitals, dormitories, and other services. The fund-
ing pyramid for public universities is exactly the opposite. Costs at public
and private research universities are not dramatically different, but a typical
public institution receives only about a third of its revenue from student
fees and tuition. The rest comes from the other income sources, with state
funds offsetting the smaller tuitions charged by public institutions.

Not only do private research universities have a smaller increase in en-
rollments to look forward to, but they essentially have nothing to risk,
because tuition and endowment income cover 80 percent or more of their
per student revenue. Public universities that eschew public support have to
come up with a way of meeting the increased demand of an additional ten
million students. Even universities that choose to keep their subsidies will
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find themselves falling further behind as states tighten their budgets and
pass funding cuts along to public education.

The unfair advantage that a private institution has is its endowment.
There was a brief period that peaked around 2001 during which it looked
as if private giving to public universities would continue to grow, al-
lowing public institutions in the Middle to make the kind of invest-
ments that would allow them to achieve their aspirations—broadening
the scope of their programs and acquiring the kind of in-depth expertise
that characterizes the Elite—but that spurt is over. Today, the per-student
revenue at a public research university is slightly more than six hundred
dollars, about the same as it was in 1987, measured in 2005 dollars.
Twenty percent of the revenue at a private university comes from endow-
ments and gifts, compared with less than 1 percent at public colleges
and universities. This disparity is even more pronounced in nonresearch
institutions.

Distinguished by Breadth and Quality

Endowments allow investment, capitalization, branding, and marketing.
They are the balance sheet for higher education, and it is difficult for any
institution to advance very far without a strong balance sheet. Endowments
are important, but their importance is not always a function of sheer size.
Universities find ways to make private gifts and endowments stretch or to
combine them with other sources of income to fund projects that would be
impossible to pursue otherwise.

Caltech’s endowment is $1.9 billion—sizeable but not in the very top
tier of private institutions. But Caltech has a very small student body, and
its endowment per student is nearly a million dollars—not far behind
Harvard’s $1.4 million per student.

Georgia Tech’s billion-dollar endowment places it near the top of public
universities, but it is used mainly on capital investment projects, leaving
little room for investment in new programs, scholarships, and personnel.
On the other hand, the state of Georgia—through a billion-dollar agency
called the Georgia Research Alliance—provides endowment-like support to
its public research universities in sufficient quantity to steadily advance the
university system’s reputational ranking.

Many members of the Top 75—the seventy-five universities with billion-
dollar endowments—also belong to the Association of American Uni-
versities (AAU), a private club for universities that consider themselves
“distinguished by the breadth and quality of their programs of research and
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graduate education.”” Therefore, it comes as no surprise that the Top 75 in-
cludes the schools that bring in the most research funding. In fact, healthy
endowments and large external research programs go hand in hand.

Caltech’s Jet Propulsion Laboratory brings in more than a billion dol-
lars annually. The overhead on a billion dollars in research at Caltech
generates cash that is approximately equivalent to the interest on an
eight-billion-dollar endowment. Although Johns Hopkins’s $2.5 billion
endowment would be relatively modest by Ivy League standards, the uni-
versity benefits from its medical school and Applied Physics Laboratory,
which generate more than $1.4 billion in external research support—
nearly twice the annual research expenditure of the next most productive
university.

Medical research is pricey, so the AAU contains a large number of uni-
versities’ medical schools, but there are plenty of universities without medi-
cal schools in the Top 75 that still manage to spend five hundred million
dollars annually on sponsored research. MIT’s annual expenditure is more
than six hundred million dollars, and once the income from laboratories
and institutes that are loosely affiliated with MIT’s academic programs are
added, that figure climbs to more than a billion dollars.

When the results of university research are commercialized, annual re-
search spending can easily turn into cash that can be retained and used
just like endowment funds. When a University of Wisconsin chemist
named Harry Steenbock realized in 1923 that exposure to ultraviolet light
increased the vitamin D content of milk, he also recognized the potential
of his discovery for preventing childhood rickets. The university’s track
record at turning research into commercial products was not encouraging,
so Steenbock set up a separate corporation called the Wisconsin Alumni Re-
search Foundation (WARF) to collect patent royalties and funnel them back
into the university to seed still more research. Vitamin D and other patents
generated enough cash to keep Wisconsin in the top tier among public
universities. WARF was just the beginning; soon, many other universities
followed the Wisconsin lead.

European research universities lag their American counterparts in com-
mercialization because they had a slower start, but also because intellectual
property is often viewed with suspicion by European professors and admin-
istrators. The most successful commercialization office in Europe is at Cam-
bridge University. But Cambridge generates less than two million pounds in
license revenue, an amount that would not place it among the top twenty
American institutions. There are, however, some innovative commercializa-
tion efforts in Europe. London’s Imperial College goes one step beyond the
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WARF model to generate commercial value from their patent portfolios.
Imperial College “spun out” a publicly traded venture arm called Imperial
Innovations. A mixture of public and private funds, Imperial Innovations
manages a hundred million British pounds, which it uses to sell patents
and form companies, and thereby to create wealth for all its shareholders,
including the university itself.

It is no accident that some of the largest university research operations
are located at land-grant universities and state university systems. Support-
ing the public education mission at this scale requires substantial annual
state budgets to cover many of the costs of undergraduate education that
cannot be directly recovered in tuition and fees. In reality, few of the public
universities in the Top 75 are beholden to their state budgets. Top-ranked
public research institutions like the University of Michigan rely on the state
for less than 20 percent of their operating revenue. Things are different far-
ther down in the Middle, where an emerging research university can receive
40 percent or more of its budget from the state legislature.

In 2009, when most public research universities were hit with budget
cuts that jeopardized their aspirational strategies, a small number of institu-
tions, including the University of Michigan, were able to rely on steady re-
search income and a large endowment to weather the 2008-2009 recession
with priorities and operations intact. Other universities balance compli-
cated funding portfolios to augment budget dollars with gift funds, license
revenue, and research income. The top public research universities are able
to use this strategy to keep their reliance on state funds under 20 percent
of total expenditures.

Many public research universities would be able to cut their reliance
on state funds even further if they could set their fees to compete with
Elite private universities, but raising tuition is a contentious public policy
matter in most states. Because it is tied to public access, the governing
boards in most states set resident tuition far below what could be charged
in an open market, an effective discount that artificially inflates the need
for state funds. The University of Texas and several other highly ranked
public institutions often find that their hands are tied when it is time to
attach a market-based dollar value to the state contribution to the educa-
tional enterprise. If undergraduate tuition at these universities was allowed
to float to market rates, the public would be at best a marginal stakeholder.
Reliance on state budgets puts public universities at a severe disadvantage.
When state budgets are squeezed, public universities are faced with a choice
between with cutting programs and raising tuition, both of which are po-
litically unpopular.



It Takes a Lot to Get Us Excited 49

Some use public anger over rising fees to pressure state legislators to
loosen the purse strings for higher education. Arizona State’s Michael Crow
handled a 21 percent budget cut for fiscal years 2009 and 2010 by eliminat-
ing or combining colleges, schools, and academic departments while si-
multaneously raising tuition. A large tuition increase, however, would have
imperiled the university’s objective of meeting the burgeoning enrollment
demand, so ASU also increased its scholarship funds, a move that drew the
support of students and the praise of local politicians and leaders.

Despite their success in amassing and managing large funds, institutions
in the Elite and some in the Middle have not embraced a simple concept:
markets are very good at determining both value and pricing. The very
idea of higher education as a marketplace, operating under market forces
and without excessive regulation, causes some anxiety among traditional
universities—even in the face of evidence that students will pay a premium
for what they perceive to be value in higher education.

A Large Number of Capable Students

Elites are at one end of the reputational spectrum. At the other end are
proprietary universities—For-Profit institutions. They are not exactly a new
breed of university, but they have throughout the last generation become
a potent factor in the competition for both students and dollars. Not sur-
prisingly, the growth of corporations that can profitably deliver educa-
tional services has raised suspicions in traditional academic ranks. There
is concern that the public good served by traditional universities is now
entangled with political and economic forces in an unregulated market-
place and is therefore at risk. But regulation has little to do with it. India,
for example, strictly regulates higher education at federal, state, and local
levels . . . sometimes with disastrous consequences.

The untapped potential of India’s literate poor—many trapped in hor-
rific urban slums—has been an easy target for an alliance of entitled teach-
ers, negligent regulators, and self-interested legislators and politicians,
enabling unscrupulous operators of schools and colleges that promise jobs
in technology, education, and medicine. These are fields that are especially
prized in India because they offer a pathway to the middle class. For de-
cades, Indian government officials were willing partners in schemes lead-
ing to worthless degrees that qualified recipients for no jobs, but even the
revered, government-funded system of universities that once offered such
promise to Nehru’s postindependence India have been in decline under the
watchful eye of the bureaucracy that was created to protect it.
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Nandan Nilekani’s blueprint for Indian renewal seems to focus particular
anger on the state of India’s traditional universities:

Our education system has become inert and incapable of adapting to a rapidly evolv-
ing economy, and even its best central institutes—arguably Nehru’s most enduring
legacy to India—are in danger. Their weaknesses have become particularly critical
with the rise of the knowledge economy, and as India’s legions of youngsters enter
institutions that seem less and less capable of giving them what they need.?

The well-regulated but essentially fraudulent licensing of poor quality store-
front universities in India, often in preference over much higher quality
foreign universities, was enabled during the last decade by regulatory legis-
lation like the Chhattisgarh Private Sector Universities Act, which led to the
licensing of hundreds of privately funded universities. Most of these lacked
basic infrastructure or the ability to deliver useful instruction.

There were 108 private universities in the central Indian state of Chhat-
tisgarh prior to the passage of the Private Sector Act, but in the year fol-
lowing its passage, 112 new universities were established, most without
campuses, libraries, or even faculty offices. The disarray in Indian higher
education was aided by government bureaucracies that overly valued local
participation, promoted nationalism, devalued foreign participation, and
tolerated systematic corruption in the form of payments and kickbacks.’

The expansion of the Indian higher education system from 636 colleges
at the time of Indian independence in 1947 to ten thousand today was led
by a level of private investment in for-profit institutions that is five times
the government’s investment in legitimate programs, creating an expand-
ing but essentially worthless system that promoted “intellectual and social
slums.”!® The worst abuses of the storefront operations were curbed when
the Indian Supreme Court struck down the Private Sector Act. In its place,
an overly burdensome system of licensing for new universities was estab-
lished, putting India at an immediate disadvantage relative to its Asian
neighbors. Overregulation, for example, made it virtually impossible for lo-
cal Indian governments to partner with foreign universities, a strategy used
effectively in China and other parts of Asia to construct high-quality insti-
tutions by building on a combination of foreign and local investment.'

The new Indian university initiatives announced in 2009 after the vic-
tory of a reform-minded government swept out old taboos about partner-
ships. Newly appointed minister of Human Resources Kapil Sibal plans to
build a staggering twenty-seven thousand globally competitive universities
during the next decade.!? Sibal’s idea is to grow the percentage of high
school graduates who attend college from 12 percent to 30 percent. At that
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rate, India can only begin to compete with Western countries that send up
to 70 percent of their high school graduates to colleges and universities.
Even so, Sibal’s plan amounts to three hundred million new students to be
enrolled in new institutions that are each about the size of Birla Institute
of Technology (BITS)—a highly selective college in the Rajasthan town of
Pilani in northern India that annually ranks among the best engineering
schools in the world.

Like BITS itself, the new institutions will be funded in part by private
corporations. They will feature collaborations with non-Indian scholars
who will take up residence in the new campuses that are springing up next
to the great research labs operated by Tata, Microsoft, and IBM. Some of
Sibal’s new campuses will look more like the gleaming new institutions in
Shanghai than the crumbling affiliates of the traditional Indian institutes.
Many more will be not be recognizable as college campuses at all. Unlike
BITS, which adopted the trappings of a twenty-first-century university on
its own, the new universities will be forced to be lean, collaborative, global,
commercial, and free from the most onerous trappings of regulation be-
cause that is the only way the country can afford high-quality education
for an additional three hundred million students.

Americans have long used the trappings of regulation—accreditation,
federal financial aid programs, and reputational surveys—to stop the most
flagrant abuses of worthless schools, or at least to confine them to narrow
fields that do not seriously imperil any public interest. But there are better
alternatives than regulatory control for promoting a high value system of
higher education. In reality, the problems facing American colleges and
universities today have nothing to do with regulation.

American higher education is in trouble because an alarmingly small—
and shrinking—portion of the public believes that colleges and universities
are worth the expense. In business terms, this means that the American
public is for the first time questioning the value received for dollars invested
in higher education. If American higher education had paid attention to the
marketplace, both the penalties for failure and rewards for success would be
easier to explain to the public and to policy makers.

A market-based system should, for example, reward the production of
degrees that are consumed by the economy in the form of jobs, and pe-
nalize the production of graduates who cannot find employment. Incred-
ibly, this kind of reform does not need government regulation to succeed.
AAU institutions, for example, could get together and decide to incorpo-
rate market-based quality measures like employment rates and quality of
job offers for new graduates as a condition of membership. The idea of
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collaborating to define a new economic template rather than having one
imposed by a central authority seems to be catching on in some parts of
the world.

Universities in the European Union—long thought to be among the
most inflexible and bureaucratic in the world—have begun rewarding
member institutions in just this way. This is a radical departure for Europe’s
top-tier universities, which have only recently begun acting in concert as
the signers of Europe’s Bologna Accords,!® an agreement among forty-six
nations that makes it easier to compare both the content and quality of
bachelor’s and master’s degrees. The Bologna process is inextricably linked
to employability—not surprising for a continent that has been plagued
for decades by high rates of unemployment that drain scarce national re-
sources—but there is a more fundamental shift at work, too.

The Scottish Funding Council—the government agency that distributes
money to universities—rewards institutions that offer “work-related” learn-
ing experiences'* and have exceptional success rates in placing their gradu-
ates. The challenge in Scotland is to harmonize what is clearly vocational
training with a new system of academic standards that emphasizes quality
and achievement. This is a difficult task. British academic traditions are
not attuned to tailoring educational requirements to the needs of the job
market. American institutions, on the other hand, have a long tradition of
blending academic requirements with on-the-job work experience in the
form of work-study or internship programs.

Work-study programs are a kind of financial aid, but they have been
embraced by some institutions as a competitive advantage because of the
real-world training that graduates receive. The market benefits are more pro-
nounced in fields like engineering that already have a strong vocational
component, but the effects are significant nevertheless. The growth of ser-
vice learning programs—courses and projects aimed at community service—
across a broad sweep of American institutions is evidence that universities
are capable of learning from successful programs like work-study and cor-
rectly reading the requirements of a changing workforce. But despite a strong
track record, these programs are curiously decoupled from degree require-
ments and curricula. Work-study programs are frequently administered by
financial aid officers. Service learning programs are generally organized un-
der student activities or the office of the dean of students. They are seldom
incorporated into degree requirements, and as a result there are few financial
incentives for an American university that offers job-related training.

The contrast between U.S. institutions and the tens of thousands of new
institutions in India and China is even starker. A considerable fraction of
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the new universities in India are focused on careers, such as information
technology, that will experience the highest growth rates during the next
ten years. China’s new investments in higher education include nearly
sixteen hundred new universities that specialize in software engineering.
Incredibly—and despite leading U.S. Department of Labor forecasts of
job growth since 2001—software engineering is an academic degree that
scarcely exists in the United States. One might expect that degrees in soft-
ware engineering—a field that trains students in the technology and eco-
nomics underlying the software industry—would be front-and-center as
American colleges focus on producing graduates with the most promising
employment prospects.’® But in fact the exact opposite is true.

All aspects of information technology struggle to gain respectability in
the American academic spectrum. Computer science is so far removed from
the academic center that secondary schools offering AP examinations and
courses in the field do so only in the vocational arts, the track that is used to
prepare students who are not college-bound. So low is computer science on
the academic totem pole that the National Collegiate Athletic Association
(NCAA) does not even recognize computer science credits for its scholar-
ship players. Much of the global academic world seems to be struggling, not
with whether, but with how much to embrace the changing economy of
Tom Friedman'’s flat world. Traditional American colleges and universities,
on the other hand, seem to have a kind of immunity from market forces
that shape daily life for the rest of us.

Distrust of market forces is embedded in American academia. Nowhere
is this distrust more clearly on display than in the way that mainstream
universities have ignored the lessons that could have been learned from
accredited, but For-Profit universities as they gobble up students who will-
ingly pay a premium, not for an educational “experience,” but rather for a
degree that enhances employment prospects.

Mainstream universities can get away with this kind of economic and
cultural disconnect because they are faculty-centered. They are run by and
large to suit the preferences of their faculty members in all things related
to academic matters, a model that would be disastrous for proprietary uni-
versities. For-Profit institutions have to focus on students, because that is
their main source of income. They are student-centered. It is, therefore, not
surprising that mainstream universities underestimate the threat that the
student-centered For-Profits pose to their value proposition and eventually
to their business model.

For-Profit colleges receive no gifts and therefore have no endowments
to spend on scholarships, infrastructure, or named professorships. They



54 Chapter 5

have almost no external research funding. What they do have is revenue.
The University of Phoenix—the largest private institution of any kind
in the United States—enrolls more than three-hundred thousand stu-
dents at ninety-five campuses and one hundred and sixty-five smaller
learning centers. It is accredited nationally, and it is possible to trans-
fer credits between Phoenix and traditional nonprofit colleges. It has a
football stadium, although it has no team (the Arizona Cardinals profes-
sional football team plays in the University of Phoenix stadium, publicity
that costs the university well more than a million dollars per year). The
University of Phoenix is owned by the Apollo Group (APOL), a public
company specializing in delivering higher education to working adults.
In 2007, the Apollo Group earned $408 million after taxes and deprecia-
tion on revenues of $2.7 billion. Its $2.3 billion expenditure on opera-
tions is comparable to the operating budget of any member of the Top
75. The Phoenix balance sheet shows that the school ended 2007 with
$339 million in unrestricted funds. To generate that much cash in a good
investment year, a traditional university would need to have $7.3 billion
under active management, an amount comparable roughly to Columbia’s
endowment.

Phoenix enrollments grow on average by more than 10 percent per year.
For a successful, private, for-profit institution—a conservative steward of
resources that uses its cash wisely—enrollment growth is a good thing.
Growth increases revenues and profits, which in turn allow it to develop
even more sophisticated and attractive services and programs, but it does
increase costs substantially. What kinds of services? In addition to online
and remote delivery, proprietary institutions can create student-centered
ecosystems that traditional universities have been slow to match.

Some public universities have watched carefully. Western Governors
University is an online university, founded by a consortium of governors
of western states, that has adopted many of the operational efficiencies
of the For-Profits. It is efficient enough in its operations to begin a new
semester every two weeks. This kind of efficiency pervades the For-Profit
learning experience: value that translates directly to prices that students
are willing to pay.

Traditional universities charge fees based on hours spent in the class-
room, a pricing scheme that makes sense for neither the universities nor
their students. Although real-estate costs can be high, classroom usage rep-
resents a negligible component of overall instructional costs. Except for the
marginal costs of depreciation, supplies, heating, and lights, all of the other
expenses associated with a classroom are fixed. A classroom is an asset and
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filling it with students increases its utilization—classroom hours measure
asset utilization.

Nearly all of a university’s real costs are labor-related. The cost of a stu-
dent enrolled in any course is determined by the fraction of a professor’s
time—or the time of other personnel like teaching assistants and admin-
istrators—that the student consumes during the semester. This demand is
determined by a student’s individual needs, not by a one-size-fits-all num-
ber representing credit hours. The more attention a student needs, the more
professionals are required. The salaries of those professionals and rapidly
rising administrative costs are the real costs of classroom instruction.

For most students, a fee structure based on fixed enrollment-based tu-
ition is the least attractive way to price their education. Credit-hour pric-
ing assumes that each student places equal demands on an instructor, but
in reality the incremental cost of an average student is negligible. Excep-
tional—exceptionally bad or exceptionally good—students are rare, but
they account for an inordinate share of the labor costs of offering a course.
There is ample evidence that exceptional students might be eager to pay for
additional services, provided that the base price for taking a course reflected
its true market value. In many cases, that base price is close to zero.

Here’s an example. Carolyn is in her mid-forties, a British empty-nester
who commutes between her London apartment and the Silicon Valley
condo that she shares with her retired executive husband. Carolyn and her
husband are both well-connected to university communities in Great Brit-
ain and Northern California—access to the best professors in America and
Europe is a matter of a simple phone call to a personal friend. Carolyn has,
throughout the years, developed a finely tuned sense of when an academic
is operating at the top of his profession or when—in her terms—he is just
“winging it.” When she decided to return to a local university in London to
refresh her skills in economics, it was with a sense of purpose: she wanted
to help run her husband’s consulting business, but she did not necessarily
want to follow a degree program. Shopping for courses online seemed like
a good idea, so she found a financial accounting course that was being
offered by Open University (OU), an online university chartered by the
British government. Open University’s one hundred and eighty thousand
students make it one of the largest universities of any kind in the world.
It has a flexible fee structure that allows most local residents to pay only
nominal tuition, and even that can be reduced by various discounts.

After a few weeks, she realized that the course was actually part of a new
certificate program. “I wasn’t too sure about taking a course online, and I
didn’t want to have to follow a program,” she told me, “so I looked around
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London for something I could attend part time.” There were many alterna-
tives at reputable local business schools, so she picked one that was nearby,
paid her fees, and enrolled. But after her first two class meetings, she no-
ticed that “the instructor was using lecture materials that I recalled seeing at
OU. I remember going home one night and printing the online lectures so
that I could compare them. They were exactly the same! The live instructor
wasn't nearly as good, and I was paying five times more!”

Her first thought was that she did not want to waste the—now double—
tuition she had paid, but “after awhile I got really angry. When you're
paying thousands of pounds for an executive program, you expect that the
instructor would have done more work than downloading his classes from
the Web.”

“I withdrew from both programs,” she told me. “We were spending the
winter in California, and one day I found a series of twenty OU lectures on
iTunesU. The class was all about finance, hedge funds, and the banking cri-
sis. It was much more specialized than the ones I tried in London, but it was
what I really wanted to learn.” And, best of all, from Carolyn’s standpoint:
“It was free and had a lot of the elementary material from the financial ac-
counting courses anyway.” Carolyn had established the base price for what
she wanted to learn about accounting: zero.

A curriculum is a lumpy pattern of challenges. Most of a student’s
coursework does not require much more than regular attendance in class,
adequate performance in classroom discussions or on projects, and passing
examinations. Most students are not challenged in most of their course-
work, so they do not ask for special attention from a professor. Occasionally,
a student hits a lump. A lump may be a course in which an exceptional
student, who wants to excel, uses an inordinate amount of an instructor’s
time to increase mastery of a subject. A lump may also be a course that
is especially challenging to a student—one in which tutoring or remedial
sessions are needed.

Exceptional students—either exceptionally bad or exceptionally good—
are rare. In the twenty-year period from 1973 to 1993, I taught 1,037 stu-
dents in thirty different courses at four universities. Aside from regularly
scheduled office hours, less than a hundred of those students showed up in
my office to ask for additional help. Nineteen of them were exceptionally
good students who were either in graduate school or were preparing for
advanced study. Most of them went on to do great things in their chosen
professions. The remaining students were struggling with the material, and
I suspect that my help was of little value to them. There may have been
many more students who were helped by my teaching assistants or paid a
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tutor and did well enough to avoid scheduling a special appointment with
me, but they did not substantially affect my workload.

Less than 10 percent—five students per year—of the total number of
students I taught during that twenty-year span encountered lumps. In other
words, 90 percent of my students needed only the textbooks, my lectures,
and an answer or two to clarify an especially difficult point. They did not
encounter many lumps. I suspect that the vast majority of my students—
like Carolyn—would have gladly paid for additional services, if the base
price for my courses was even close to the additional value they received
by having me available to them above and beyond the classroom time or
scheduled office hours: zero. But they were all charged identically.

In effect, they were charged as though the entire curriculum were very
lumpy, but virtually all of the services paid for by tuition and fees are ge-
neric services—not useful to advanced students who need a more challeng-
ing pathway and not helpful to challenged students who need intensive
mentoring. Pricing like this is fair to neither the students who encounter
few lumps and therefore demand fewer services nor the exceptional stu-
dents at either end of the spectrum. Pricing for services is just one of the
business innovations that online universities have stumbled upon, and it
makes their value proposition hard for traditional campus-based education
to match.

Although many in mainstream higher education see proprietary univer-
sities as an annoyance, a market force to be regulated, contained, and above
all not to be taken seriously as institutions of higher learning, the For-
Profits not surprisingly see it differently. According to University of Phoenix
president Bill Pepicello:

Our philosophy for serving students is the same as Harvard or Ohio State, and that is
we’re mission-driven. The mission of, say, Harvard is to serve a certain sector of the
population and their mission is not to grow. And that’s true of higher education in
general. The reason the University of Phoenix exists at all is that all of those various
[universities] and their missions did not provide access to a large number of students
who are capable and wanted access to higher education. And that’s our mission.'®

With their ability to scale to match demand, deliver consistent value
for market prices, and place graduates in attractive first jobs, For-Profits
are clearly poised to attract what Peppicello sees as a large number of ca-
pable students—not only the nontraditional students who are shopping
for part-time degree programs, but the increasing numbers of applicants
for traditional institutions who prefer the learning experience, price, and
employment prospects of an institution that is run like a business.
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Most of these students lie in the target market for the Middle, and they
tend to be the most attractive applicants—self-motivated and success-
oriented. They are frequently “on their own” from a financial point of view
and are willing to pay for services that provide value. The top For-Profits are
adept at securing financial aid for these students. In short, the overlap be-
tween the Middle and the For-Profits should concern leaders of traditional
universities.

Little competitive data exists to compare target markets for the For-
Profits and the Elites; however, Phoenix estimated that in 2000, there was
a 15 percent overlap with traditional universities.!” That is a large portion
of a market for the Middle to give up without a fight, especially as an even
larger percentage of their most desirable applicants are also up for grabs as
the number of alternatives in higher education explodes.

Harsh Realities in the Middle

Between the Elites and the For-Profits lie the institutions in the Middle—
the two thousand remaining accredited colleges and universities in the
United States. These range from the frankly narrow schools like the Insti-
tute of Transpersonal Psychology to the smaller campuses of the large state-
university systems that must compete for fixed and increasingly stretched
resources.

Many of these schools are strategically placed in important, sometimes
surprising, value chains. The California Polytechnic Institute in San Luis
Obispo was at one time the single largest supplier of graduates to the
Hewlett-Packard Company. Rensselaer Polytechnic counts a disproportion-
ately large number of senior executives among its alumni. Canada’s Uni-
versity of Waterloo is the largest single source of software engineers for
Microsoft. City University of New York has been a gateway to middle class
careers for generations of new Americans. Land grant universities in the
Midwest established agricultural and engineering experiment stations to
channel innovation to millions of farmers and small business owners, lead-
ing to financial self-sufficiency in rural regions that otherwise risked being
passed over by waves of economic development that benefited urban areas.
The distances in the western United States are spanned by colleges with
regional missions to educate teachers, miners, and farmers.

For the most part, these institutions, like most universities in the Middle,
survive hand-to-mouth without large endowments and with little research
funding. Top applicants—who are the ones most likely to win scholarships
and fellowships—do not typically enroll in the Middle as a first choice.
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Financial aid—when it is available—comes out of scarce institutional
resources.

There are rare instances of progressive public policy innovations that
work to benefit some institutions in the Middle. In 1993, the state of Geor-
gia used lottery receipts to establish the HOPE scholarship, a system-wide
scholarship that pays 100 percent of the tuition to any of Georgia’s thirty-
six public colleges and universities for any resident high school student
with a B average or greater. The result was predictable: a larger fraction of
the top students who would have received partial scholarships from other
schools enrolled in the state universities. Free tuition is a very compelling
reason for staying in the state. The national rankings of Georgia’s colleges
have risen steadily since the introduction of HOPE.

But for most of the Middle, business is stark and simple. It is the in-
stitutional equivalent of living paycheck to paycheck. Expenditures must
balance a potentially unstable mix of heavily discounted income. Large
increases in enrollments can quickly overwhelm budgets in which money
in one spending category cannot be used to handle the increases. On the
other hand, large drops in enrollment decrease income, decreasing an in-
stitution’s ability to pay for less efficiently used administrators, instructors,
classrooms, and laboratories.

The detailed financial scenarios differ from institution to institution, but
the facts underlying their common plight are remarkably similar: universi-
ties in the Middle pursue aspirations that are subsidized by public funds,
sponsored research, endowments, or church support. Large tuition fluc-
tuations in either direction create revenue gaps that can only be filled by
lowering aspirations or increasing subsidies. Those subsidies are shrinking.

The Middle is not homogeneous, and throughout the years many at-
tempts have been made to describe colleges and universities so that policy
makers can target programs and resources to the institutions that will ben-
efit most. For three decades, the Carnegie Foundation for the Advancement
of Teaching—an independent research center chartered by Congress in
1906—has kept track of 4,391 institutional missions and profiles, classify-
ing institutions by academic programs, enrollments, location, and govern-
ing entities. The Carnegie Classification identifies not only the 84 Doctoral/
Research Universities (DRU) and the 287 Baccalaureate Colleges in the Arts
in Sciences (Bac/A&S), but also distinguishes between the 96 research insti-
tutions with very high research activity (RU/VH) and the 103 universities
with only high research activity (RU/H). It is a complex and ubiquitous in-
dex of higher education, but it carries with it a hierarchy that has financial
implications.
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AAU members tend to end up higher in the Carnegie Classification than
nonmembers, and because nontuition, nonstate revenues flow dispropor-
tionately to these institutions, university presidents find themselves under
enormous pressure to define their institutional missions to conform to a
profile that is more like RU/VH than one of the 84 Doctoral-Granting In-
stitutions that have “limited emphasis on doctoral research” or the 345
Master’s Colleges and Universities with large programs (Master’s L) that
have aspirations to join the doctoral club.

The Carnegie Foundation classifies 267 universities in the Public Master’s
category. These are institutions that are solidly in the Middle, and from
2002 to 2006, they lost 0.3 percent of their share of the college market,
while For-Profit universities gained 2.4 percent. Losing market share at a
time when the overall higher education market increased by 10 percent
means that a Public Master’s institution that wants to continue its climb
up the hierarchy has to make some strategic choices. On a per-student ba-
sis, a typical institution in this category receives 39 percent of its overall
revenue from student fees, but that has to cover 46 percent of the overall
cost for that student. The difference is an amount that has to be subsidized
by other sources of revenue. The largest subsidies come from public funds
(36 percent, on the average). When those subsidies disappear, the remain-
ing costs of educating a student at the same quality level have to be spread
across other revenues.

Public Master’s institutions have, in fact, seen their subsidies decrease.
From 2002 to 2006, the public contribution per student dropped by 15
percent. Student fees have risen by less than 10 percent, leaving a gap that
has to be filled somehow. Some sources of income like theaters, athletics,
restaurants, housing, and parking either operate at a loss or with such thin
margins that they cannot be used to help out. Gifts, endowments, grants,
and contracts are the backstops when enrollments decline, but gifts and en-
dowment income account for less than 2 percent of overall revenue, much
less than the 5 percent of expenses that go to scholarships and fellowships.

It falls to state and federal grants and contracts to subsidize the educa-
tional enterprise. University officials are left pondering a choice between
increasing unsubsidized tuitions and fees, or decreasing the quality of in-
structional services. The trend in recent years is to do both. No wonder that
Public Master’s institutions want to become Public Research universities,
where half of the per-student income is derived from endowments, gifts,
grants, and research contracts. It is institutional envy.

The framers of the Carnegie Classification are aware of the envy ef-
fect, and have developed more sophisticated tools that make it harder to
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interpret a classification as an assessment of quality, but it is nevertheless
the basis for widely followed reputational surveys like the annual U.S. News
and World Report rankings. Other classifications are available, but they all
tend to sort out winners and losers. In 1958, Theodore Caplow, a sociology
professor at the University of Minnesota, and PhD student Reece McGee
published The Academic Marketplace’®—a book that systematically explored
academic culture and practice in American colleges and universities. One
of their conclusions—that teaching is undervalued in mainstream universi-
ties—has been the basis for many initiatives aimed at the quality of class-
room instruction.

Caplow and McGee developed their own classification of colleges and
universities—one that is closer in spirit to how an academic calibrates his
own career prospects:

Major League
Minor League
Bush League

Academic Siberia

The effect of these labels on institutions in the academic hinterlands
was enormous, and—Ilike the Carnegie Classification—caused a shift in
academic behavior and even the vocabulary of institutional planning. Be-
cause resources flowed to the top of The Academic Marketplace pyramid, uni-
versity leadership had to attract faculty members who could rescue them
from Siberia, and that helped to propel hundreds of colleges and universi-
ties in the Middle to meet the demands of faculty members who would
be helpful in moving institutional reputations. In an echo of the discus-
sion of faculty-centered universities in part I of this book, the Caplow and
McGee interviews identified the “two fundamental concerns of academic
men [sic]—their working conditions and their performance ex cathedra.”!?

Even though the Carnegie Classification is not, strictly speaking, a rank-
ing, university professors in the Middle have another reason for paying
close attention to it: faculty pay is highly correlated with where an institu-
tion is in the classification. Universities have learned throughout the years
that there is a cause-and-effect relationship between Carnegie Classifica-
tions and salary dollars. The AAUP publishes salary data for the nation’s
colleges and universities in a hierarchy that mirrors the Carnegie Classifica-
tion. At the top are the Category I institutions that offer doctoral degrees.
At the bottom are the “Two-Year Institutions without Academic Ranks” of
Category IV. The high, medium, and low salary ranges for Category I uni-
versities lie above the corresponding ranges for the Category IIA schools
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that offer at most master’s degrees, and the gap is even wider with the Cat-
egory IIB colleges that offer only baccalaureate degrees.

One strategic pathway for universities in the Middle is to enroll talented
students who are able to pay the full, unsubsidized cost of their education
without financial aid. Talented students enable professors to compete for
state and federal funds, and because they pay higher fees and do not need
financial aid, they place virtually no burden on budgets. Public universities
have for years differentiated in-state and out-of-state tuition, but requir-
ing higher fees for nonresidents does not substantially change the overall
profile for the Middle. Carnegie Public Master’s institutions, for example,
attract the same price-sensitive students whether they are in-state or out-
of-state. Nonresident tuition from American students is not a significant
source of new revenue.

School officials in less developed regions of the world know this. It is
easy to find Web sites that counsel high school students from Asia and the
Middle East on which regional campuses of which state universities are the
best bet for them. Student visas are generally granted only when an incom-
ing student demonstrates financial self-sufficiency, so the deal that some
admissions officers make with themselves is to “top off” the enrollment
targets with international students who can pay their own way in years one
and two but are unlikely to remain in the country after graduation, in the
event that they stay to finish their degrees.

On paper, these students frequently excel, but of course the paper trail
reflects only what is recorded. What is missing from the record is any in-
dication of how well they will do in an American classroom, how easily
they will integrate themselves into a foreign cultural circumstance, or even
how well they are able to communicate with teachers and classmates. The
record does not say whether a student will be a highly qualified, culturally
flexible, and capable individual or the Afghan student Ibrahim described in
Ron Susskind'’s The Way of the World.?° Ibrahim was culturally assaulted by
virtually every aspect of daily life in suburban Colorado and was eventually
rejected by the very school in which he most wanted to succeed.

Student quality is a complicating factor for business models in the
Middle. Highly qualified students attract scholarships, grants, and fellow-
ships, which relieve pressure on internal budgets. Highly qualified students
also attract the kind of faculty members who shine in classrooms with
bright, engaged communicative students. Creative and energetic faculty
members mean academic programs that over time build a university’s repu-
tation, attracting better students—the kinds who are more likely to bring
financial aid and, some years down the line, alumni donations. Creative
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faculty members also mean more success in generating sponsored research
funds. That’s why the Middle and the Elite compete so fiercely for these
students. It is not a fair fight, and the situation approaches some equilib-
rium only because there are limited positions for entering freshmen at the
Elite institutions and limited financial aid to help offset the cost of tuition.

Bread and Butter

In 2007, Representative Peter Welch (D-VT), motivated perhaps by public
anger over the ballooning endowments at the Ivy League and other Elite
colleges on the one hand and the rapidly rising tuition costs at those same
institutions on the other hand, introduced an amendment to the reautho-
rization of the Higher Education Act that would have required universities
to spend 5 percent of their endowments annually. At the same time, the
U.S. Senate began reviewing tuition, financial aid, and endowment spend-
ing patterns at top institutions with an aim toward providing tuition relief
to families.

By early 2008, a wave of financial reform had swept through the Ivy
League, resulting in expanded financial aid programs. Dartmouth wiped
out tuition altogether for students from families making less than $75,000
dollars per year. Cornell capped at $3,000 dollars the maximum amount
of loan debt for families making less than $120,000 per year. According to
Richard Vedder, director of the Center for College Affordability and Produc-
tivity, the effect of these changes is to allow public universities to compete
with the Ivies:

These new initiatives are for kids from families that the ordinary American would
consider pretty well off, people making $100,000 a year . . . these [Kids] are the bread
and butter of schools like the University of Virginia and the University of Michi-
gan . .. [who are the] ones being killed because they can’t compete with [the Ivies]
dollar for dollar.*!

The recession of 2009 forced some of the Ivy League schools to modify
their strategy in order to generate substantial tuition income from wealthier
families, but the overall dynamics are relatively unchanged.

I have spoken with dozens of deans, provosts, and presidents from uni-
versities in the Middle—including those that are poised to make the jump
to Elite status—about the impact of these changes on their university’s
ability to recruit top students who could not otherwise afford a Stanford,
MIT, or Harvard education. With very few exceptions, I was told me that
they did not “expect it to have any effect whatsoever.” In some cases—even
among institutions with a growth strategy that demands increasing success
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in competing for this same group of students—the response was “I am not
concerned about it.” The message is the same one that I heard from an Ital-
ian rector many years ago: “It takes a lot to get us excited.”

At all levels of the traditional academic hierarchy, there is an underlying
assumption. It is the same for the most Elite private institutions and the
most humble public community colleges: when faced with a choice, students
choose our institution because we know what their alternatives are and we be-
lieve we can compete as successfully in the future as we have in the past. It is
an assumption that is being called into question daily. Mainstream Ameri-
can colleges and universities do not know their competition today, either
because the new institutions have arrived on the scene too rapidly and in
such quantity that academic planners have not been able to catch up or
because the new institutions have been previously dismissed as irrelevant
to the educational goals of their students. It is competition that needs to
be taken seriously, if for no other reason than this: the bread and butter of
mainstream universities is being taken from them in plain sight and some-
times with their cooperation.



6 The Computer in the Cathedral

This is the story of how it became a policy of the federal government to en-
courage universities to divert funds from education to support an industrial
policy that was not otherwise sustainable. Anyone who doubts the willing-
ness of a modern research university to spend whatever is required to keep
its “martyrs and heroes” focused on the creation of knowledge needs to
spend a few hours in quiet contemplation of the cathedral in Barcelona,
Spain, that is devoted to it.

The north campus of Universitat Politécnica de Catalunya (UPC) is
tucked into a garden that lies on one end of Avinguda Diagonal, a wide
thoroughfare that runs past Barcelona’s architectural treasures, La Rambla,
and the city’s public beaches to the commercial shipping district. The two
dozen buildings are a mixture of graceful Mediterranean styles, modern
steel and glass boxes, and hastily constructed structures whose capacity
is already exceeded as UPC tries to accommodate a dramatic increase in
students and programs. The north campus is the seat of the university’s
administrative services, including the Rectorat.

A visitor to the north campus arrives at the entry gate on Avinguda Di-
agonal and walks along parking lots and city streets to a garden path that
leads to the schools of informatics, telecommunications, and engineering.
Someone who has business with the rector continues along the path to a
fountain at the base of a broad staircase on which is perched the four-story
Rectorat. In a city renowned for its architecture, when compared to the
grand scale of Columbia’s Low Library the Rectorat is a modest home for a
university administration, but it is certainly comparable to Duke Univer-
sity’s gothic Allen Building or the columned Greek Revival building that
also overlooks a fountain and houses the upper administration of Purdue
University. It so happens that UPC’s Rectorat is literally the rectory of a
church, Torre Girona. Inside the church is one of the world’s most powerful
supercomputers. It is called Mare Nostrum.
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Figure 6.1

The Barcelona Supercomputing Center.
Image reprinted by permission of the Barcelona Supercomputing Center—Centro
Nacional de Supercomputacién.

Monks and Chants

We walk up the stairs to the entrance of Torre Girona, with its pink facade
and tower that rises above the Rectorat. The door opens, and Mateo greets
us. The entry foyer is cool and dark. We can barely hear the large fans out-
side that move the chilled air. More noticeable is the background music:
Gregorian chants and medieval motets, played through speakers hidden in
the architectural detail of the chapel. Before passing through a metal detec-
tor, visitors to Mare Nostrum must surrender their purses and briefcases to
a contingent of security guards who inspect the contents. Security check-
points are generally bustling, noisy facilities, but at Mare Nostrum, security
screening is carried out quietly, almost reverently. Instructions are given in
hushed tones. Chanting monks are what you hear.

Mateo introduces us to Francesco, a graduate student at UPC, who will
give us a guided tour of Mare Nostrum before our meeting later in the
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day with Mateo and his staff. Like graduate students all around the world,
Francesco is wearing sandals and—because the air conditioning is very ef-
fective—a hooded sweatshirt. The sweatshirt is brown and ties at the waist.
Francesco has given this tour often enough to know the effect of pulling
the hood over his head, casting his face into shadow except for a glimpse
of wispy beard. Francesco holds the door open and ushers us into the heart
of the church—a monk showing worshippers to their seats at the start of a
Sunday High Mass.

Even jaded technologists are not prepared for the experience of seeing
Mare Nostrum for the first time. In the nave, dominating the space from
the ceiling twenty feet above our heads to the basement, visible through
iron grates that make up our suspended walkway, is a lighted glass cube
that contains a dozen or more black monoliths. They seem to float in space,
weightless and powerful. The cube hums, and the low-frequency vibrations
are transmitted to the iron walkway, so that you can literally feel the power
of the computer.

Francesco leads us around the cube to a stone stairway that leads to a
dark choir loft high above the sanctuary. For the first time, we see the entire
computer, encased in glass, filling the church, conduits carrying chilled
water and cables connecting it to the outside world.

I turn my attention to Francesco once more as he turns up the lights in
the loft to reveal not rows of seated monks, but an easel on which rests a
large, blue poster that reads:

BSC
Centro Nacional de Supercomputacion
Welcome to the Barcelona Supercomputing Center

Later that afternoon, seated around Mateo’s conference table in his small
director’s office in the modern glass and steel building that is home to the
administrative offices of BSC, I know we are back in the world of mortals
surrounded by modern European workspace furnishings, fluorescent over-
head lights, and warbling office telephones. Mateo begins:

In March 2004 the Spanish government and IBM signed an agreement to build one
of the fastest computers in Europe. In July 2006 its capacity has been increased due
to the large demand of scientific projects.

Mare Nostrum is a supercomputer based on PowerPC processors using IBM’s
BladeCenter architecture, Linux, and a Myrinet interconnection. Mare Nostrum has
forty-four racks and takes up a space of 120 square meters. These four technologies
configure the base of an architecture and design that will have a big impact in the
future of supercomputing.
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The show is over. It is time to talk numbers. It is time to talk about the most
expensive university laboratories in the world. But we have been properly
prepared, because we have experienced Mare Nostrum as it was intended
to be experienced.

Exascales and Petaflops

Academic science demands extreme capabilities to make progress. When
the $4.4 billion Superconducting Super Collider (SSC) project was awarded
to Texas in 1988, it was to be the world’s largest high-energy particle ac-
celerator, capable of producing the elusive Higgs boson—a hypothetical
subatomic particle whose existence would help explain the origins of mass
in the universe. The circumference of the main ring of SSC was to have
been more than fifty-four miles—much larger than Europe’s Large Hadron
Collider, its closest competitor, whose fourteen trillion electron-volts would
have made it 30 percent smaller than SSC.

When the SSC project was canceled in 1993 amid conflicting protests
over costs, national priorities, and American research competitiveness, re-
search scientists took a different approach. Science has always been sup-
ported by two pillars: theory and experimentation. If the construction of
ever more expensive physical laboratories was beyond the appetite of the
American public, then perhaps science needed a third pillar: virtual labora-
tories based on ever more powerful supercomputers.

Supercomputing became the third pillar of science, and experimental
work moved quickly into computer modeling for protein folding, high-
energy physics, combustion, and climate modeling. The commercial suc-
cess of Google—which amassed tens of thousands of computers and disk
drives to enable the quick analysis of massive amounts of data—brought
academic attention to bear on search and the new technologies of the Web.
Scientific discovery in the third pillar needs technologies that are measured
not in miles or electron-volts, but rather on a scale that is unfamiliar to
most people. To high-performance computer specialists, it is a world of exa-
bytes and petaflops. That is how the power of a supercomputer is measured.

Mare Nostrum is at the present time the sixtieth most powerful super-
computer in the world. Six of the ten most powerful computers are owned
and operated by the U.S. Department of Energy, mostly in the national lab-
oratories that are located in places like Los Alamos, New Mexico; Oak Ridge,
Tennessee; and Livermore, California. Only two of the top ten are oper-
ated by universities. The University of Tennessee’s National Institute for
Computational Sciences is so intimately connected to Oak Ridge National
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Laboratory that is scarcely known to be a university research center. The
Texas Advanced Computing Center (TACC) at the University of Texas is
number nine on the list. TACC is centrally located in the university’s re-
search campus in Austin and makes use of the university’s status as an elite
research institution to draw engineers and scientists from around the world.

At least fourteen of the top fifty computers are manufactured by IBM.
The exact number is uncertain because the Chinese computer company
Lenovo also sells supercomputers, and in 2005, IBM sold part of its com-
puter business to Lenovo. Some recent Lenovo supercomputer sales—de-
spite public avowals—may actually use IBM technology.

Other supercomputer vendors include companies that are unfamiliar to
the general public: Cray, SGI,! Bull, and Appro are good examples. With the
exception of IBM, the American manufacturers at the top of the Top 500
List—the constantly updated ranking of the five hundred fastest computers
in the world that followers of the high-performance computing market use
to keep track of bragging rights—survive by furiously swimming upstream
in a river that is flowing rapidly in the opposite direction. Hewlett-Packard
(HP), a company that—along with IBM—dominates the market in high-
performance computers, places only five machines among the fifty fastest.
At least two of those are computers that were designed by Compaq Com-
puter, the company that merged with HP in 2002 and that had previously
purchased Digital Equipment Corporation and Tandem Computers. Both of
these companies had run into financial trouble, in part by investing heav-
ily in a supercomputer marketplace that did not reward their investments.

The language of supercomputers is dominated by an intimidating vo-
cabulary of “tera,” “peta,” and “exa.” In the international system of units,
the prefix “tera” means trillion, while “peta” denotes a quantity that is
a thousand times larger: one quadrillion. For example, a light year is ap-
proximately 9.4 petameters. In the notation that scientists use to help cut
down on the number of zeros they have to write, a peta is 10, that is, a one
followed by fifteen zeros. A thousand petas is one quintillion or 10!, an
exa. These numbers seem unimaginably large, but they describe the scale of
modern supercomputing.

To describe the power of a supercomputer, designers use the number of
floating-point operations per second (flops) that the computer is capable of
performing. These are the familiar addition and multiplication arithmetic
of everyday life, carried out on numbers with many decimal places rather
than whole numbers. A computer that is capable of more flops can do more
of the essential mathematics that a scientist needs to get the job done. Tech-
nology has just pushed past the petaflop boundary, making more problems
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accessible. A physicist who uses a teraflop supercomputer—one thousand
times less powerful—to model the fundamental chemical behavior of DNA
molecules, put it to me this way: “I am at the limit of what I can perform
in my lifetime with this machine. If [ have a petaflop computer, I can run
one more experiment before I die.”

Scientific experiments produce enormous quantities of data, and all the
flops in the world would not matter if there were no data to calculate with.
The storage capacity of supercomputers is measured in exabytes. Just like
your personal computer at home, supercomputers measure memory capac-
ity by counting the number of characters or bytes that can be stored. Com-
puter storage requirements are growing exponentially. If it were possible
to capture all of mankind’s spoken words since the beginning of history, it
would take approximately four exabytes of storage. Thanks to supercom-
puters in business and science, the world is producing an exabyte of data
every day. Just one new high-energy physics instrument—the Spallation
Neutron Source at Oak Ridge National Laboratory—will account for one
tenth of 1 percent of the global total increase.

With petaflop computers operating at exascale, computational scientists
can conduct and analyze experiments on computers that would be impos-
sible in real life. Biologists foresee the day when the growth of individual
tumors can be mapped and predicted from analyzing DNA samples. Long-
range weather predictions of climate scientists are currently limited by how
many calculations they can carry out per day. A transition to petaflop com-
puters would enable climatologists to precisely map the course of tornados
and hurricanes hours or days earlier than is possible today. There are so
many applications of supercomputing that petaflops and exabytes per mega
dollar has become a standard way of measuring scientific progress.

The question is how many of the most expensive and extreme supercom-
puters are needed to ensure that American university research labs remain
among the most well-equipped in the world. The answer to that question is
tied to how many academic institutions can afford to actually make use of a
high-performance computer exclusively dedicated to their needs.

The health of the computer industry is tied to volume. As Microsoft’s
Dan Reed pointed out, the number of users who can effectively make use
of computing power decreases rapidly as computer performance increases.
What that means to a computer manufacturer is that a supercomputer de-
sign has to “scale down” so that smaller and less expensive versions of the
machines can be sold to many more users. HP and IBM invest heavily in
designs that are usable in data centers that serve millions of users—not nec-
essarily users with the most extreme demands, but those that nevertheless
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need significantly more computing power than might be available from
desktop servers and workstations. As a result, all but two of the supercom-
puters ranked 300-400 in the Top 500 are sold by Hewlett-Packard and
IBM. HP and IBM sell their most powerful computers to financial services
companies, Wall Street investment banks, engineering companies, and bio-
medical companies.

SGI and Cray are scarcely present from position 250 on, yet their comput-
ers require the most sophisticated engineering and are therefore the most
expensive to develop and manufacture. The entire worldwide market for
supercomputers—defined as any high-performance server that costs more
than half a million dollars—is only a little more than three billion dollars
annually, a drop in the bucket for the nearly one trillion dollar information
technology industry. This means that—in an industry that plows between
3 and 6 percent of its revenue into the research and engineering needed for
product development—somewhere between $100 and $200 million would
be available annually across all vendors to develop the next generation of
supercomputers, were it not for federal subsidies. Tiny Cray, with less than 4
percent of the total high-performance market, spends by itself more than a
quarter of this amount on research and development (R&D). This leaves the
other 75 percent to be divided among at least twelve other manufacturers,
three of which (HP, Dell, and IBM) are able spread their research and devel-
opment costs among hundreds of products and services, overshadowing in
R&D expenditures alone Cray’s $200 million revenue.

Balancing Act

How is this seemingly impossible financial balancing act carried out? The
U.S. government has a strategic interest in maintaining the flow of the
highest-end supercomputers to intelligence, defense, and law enforcement
agencies, and it is willing to underwrite the research expenses of companies
like Cray to do so. DARPA alone provided $500 million to Cray and IBM to
develop a commercially viable supercomputer, a fraction of IBM’s R&D bud-
get, but an effective doubling of Cray’s. Universities long ago figured out
that they could help by convincing funding agencies like DARPA and NSF
that their needs would also be served by access to the most powerful com-
puters. This would make life easier for federal budget writers. They would
be able to spread the costs around because there are so many congressional
districts with universities that—they argue—would be more productive and
innovative if only they had a large computer sitting in the basement, wait-
ing for biologists, climate change scientists, and cosmologists to use it for
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a fantastic new discovery that would enhance institutional and individual
research reputations.

The organizing force for supercomputing was DARPA—the same Ad-
vanced Research Projects Agency of the Department of Defense where the
Internet was born. Its portfolio of scientific projects with national security
implications demanded increasingly more computing power at increasing
cost from computer manufacturers like IBM, Cray, and the now-defunct
Control Data Corporation. The commercial and academic communities
were tightly braided, and when scientists said that a lagging supercomputing
industry put unacceptable limitations on scientific capabilities, DARPA re-
sponded with new waves of investment. Much of it went to companies like
Cray. By 1983, Cray was the industry leader, but its total base of supercom-
puters was only forty-six machines, and most of those were installed in Na-
tional Labs and secure government facilities where access by academics was
limited and expensive. Only three universities operated high-end computers
that fell under the accepted meaning of supercomputing. Concerned that
American professors would leave domestic laboratories for Europe or Japan
where access was relatively cheap, the Defense Department decided to act.

In the early 1980s, Japan was a growing technology powerhouse, and its
many government-sponsored initiatives posed an economic challenge for
the United States. The consumer electronics industry was already under as-
sault, but the Japanese National Superspeed Computer Project represented
an even greater threat in the eyes of the American supercomputing com-
munity. If the Japanese captured the supercomputer market, strategically
critical technology would be in the hands of foreigners. This was an unac-
ceptable outcome to DARPA. But DARPA was not the only federal agency
that had set its sights on university access to these powerful machines:

In 1982 and 1983 . . . three other federal organizations initiated comparable steps to
address the supercomputer problem. The National Science Foundation (NSF) work-
ing group on computers in research suggested establishing ten university research
centers with network links to other schools. A panel of the Federal Coordinating
Council for Science, Engineering, and Technology (FCCSET) recommended that fed-
eral agencies design and establish supercomputer centers and networks of their own
for long-term needs. The Panel of Large Scale Computing in Science and Engineering
(known as the Lax Panel) sponsored by the National Science Board recommended a
coordinated national program to increase access to supercomputers.?

It took only a year before federal dollars began flowing to NSA, NSF, and
DOE to create supercomputer centers. NSF created university supercom-
puter centers at Princeton University, the University of California at San
Diego, the University of Illinois, and Cornell University. A fifth center was
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actually a consortium of universities led by the University of Pittsburgh and
Carnegie Mellon University. The idea was that NSF would provide startup
funding for purchasing powerful computers, which the centers would in
turn make available to scientists and engineers.

When I took over the directorship of the computing research division at
NSF in 1989, the National Center for Supercomputing Applications (NCSA)
at the University of Illinois was already one of the crown jewels in the
NSF program. Led by a visionary scientist named Larry Smarr, it had been
among the first to install a supercomputer—a Cray X-MP/24—and open its
doors to the national community of supercomputer users. Smarr’s unique
insight was that supercomputers were very good for making pictures of
physical phenomena, an area known as scientific visualization. Realistic mo-
tion pictures of atomic activity involved in photosynthesis, the evolution
of stars, and the transmission of cardiovascular disease were beyond the
reach of even the most powerful laboratory instruments, but Smarr’s stun-
ning photographs were relatively cheap to produce once the computers
were properly programmed. It made a good argument for continued invest-
ment in the NSF centers.

Smarr was also a canny businessman. When one of his programmers,
a young engineer named Marc Andreessen, came up with a clever way of
“browsing” through thousands of pages of text and graphic material—a
technology called Mosaic—the university recognized the potential impact
on the new World Wide Web and released the Mosaic browser under terms
that were unheard of for proprietary software. NCSA allowed Mosaic to
be used freely for any noncommercial purpose. Silicon Graphics founder
Jim Clark approached Andreessen about forming a company to commer-
cialize the technology, and NCSA readily agreed to release Andreessen and
four other programmers who had been involved in the development of
Mosaic to form the company that would later be known as Netscape Com-
munications. The economic impact of NSF’s investment in supercomputing
thereafter became part of every briefing on the value of the supercomputer
centers, the kind of argument that is important in Washington, where con-
gressional minds tend to wander during budget briefings that stray too far
into science and mathematics.

But even in 1989, the supercomputer centers were on shaky ground. I
found myself arguing as much for effective utilization by the universities
as for increased budgets to support their operations. They all had their own
cathedrals, but as former UC-San Diego director Sidney Karin observed:

There is no such thing as an NSF (Supercomputer) Center and there never has been.
There should be. What there are, in the words of Ed Hayes, then comptroller of
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NSE, are “NSF ASSISTED Supercomputer Centers.” . . . NSF has neither provided suf-
ficient funding nor has it provided any other kind of support when centers found
themselves in one sort of difficulty or another. In my direct experience, and to my
direct knowledge of activities at other centers, NSF funding has been inadequate to
provide the direct support of what used to be called the base program. Each center
has raised funds from industry partners, state governments, local universities, and
foundations.?

One of the earliest casualties was the John von Neumann Computer
Center (JVNC) at Princeton University. Princeton seemed like the ideal set-
ting for an NSF center. It was the birthplace of modern computers, and the
center’s namesake, John von Neumann, is widely credited with inventing
the model on which virtually all computers are based. Princeton itself was
to computer scientists as close to a cathedral as is possible in the secular
world, so locating one of the most powerful machines in the world there
made perfect sense. JVNC made a number of unfortunate decisions. It chose
to work with a company called ETA, a Control Data Corporation spinoff.
Control Data had been an early leader in supercomputing, but had fallen
on hard financial times, and ETA was a way of preserving some of Con-
trol Data’s technology. It was a disastrous move. ETA had limited funds to
underwrite such an ambitious installation, and the JVNC technology was
never fully functional.

JVNC'’s location did not help, either. Rather than locate the facility in
the “cathedral,” Princeton chose an industrial site far down New Jersey’s
traffic-clogged Route 1, almost guaranteeing that even the nearest univer-
sity customers would be discouraged from making a trip to the facility. Even
by the meager standards of New Jersey’s industrial office parks, JVNC was at
a disadvantage. The facility was inadequate for housing permanent research
staff. The campus research climate was much more vibrant, and so research-
ers chose to stay in their offices rather than travel to JVNC.

These were not fatal flaws, however. The fundamental difficulty with
JVNC was its economic model. Princeton committed to share some of the
costs to support JVNC, an absolutely critical funding component, as Sid
Karin points out. In contrast to NCSA, Princeton was never committed to
operating JVNC as a facility. In fact, center operation was originally the
responsibility of a company called Zero One, but it was never a happy
relationship. By the summer of 1989, JVNC had terminated its relation-
ship with Zero One. Responsibility for operating the center fell directly on
Princeton, a requirement that had not been anticipated when the univer-
sity signed its cooperative agreement with NSF in 1985.
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There is a reason that the vast majority of the most powerful data centers
in the world are operated by government agencies: they are enormously
expensive places that need hundreds of support staff, unique physical facili-
ties, and power in quantities that rival what a small city uses on a good day.
Those are operational expenses that would go well beyond the purchase
price of the computer itself, if it were possible to set such a price.

There is no such thing as a “list price” for a supercomputer. Each ma-
chine is a unique feat of engineering that uses components and designs in
which vendors have invested hundreds of millions of dollars. A university
that wanted to win an NSF bid for an advanced supercomputer had to take
into account not only the price that a manufacturer was willing to sell it for,
but also the associated operational costs. The situation has not improved
over the years. Negotiations over computer pricing are still intense.

If NSF issues a $30 million call for proposals for a petaflop supercom-
puter, a university needs to be able to purchase the computer for less than
thirty thousand dollars per teraflop, a figure that is well below typical en-
gineering costs of forty thousand dollars or more. A vendor trying to win
such a bid has to decide how aggressively to price its technology, knowing
that there is a good possibility that it will lose money if the system is unex-
pectedly expensive to engineer or install. A university that wins such a bid
must plan to spend double on operating the computer, and that does not
include the initial costs of building or renovating a facility and providing it
with sufficient power, air conditioning, network connections, and security.

A good university negotiator might be able to get a 30 percent discount,
but that still leaves a $20 million gap to be filled if the proposal is selected
by NSE. This gap is filled with a contribution that the university makes
to the project called cost-sharing. For normal NSF grants, universities had
adopted the practice of documenting cost-sharing by recording all of the
nonstandard costs associated with the research.

For example, if a professor needed a one-course teaching load reduction
to have time to conduct research, the cost of offering that course was added
to the cost-sharing budget, even if the reduction involved a course that was
never offered. Cost-sharing budgets existed on paper, but seldom resulted in
extra expenditures on the part of the university. Of course, university audi-
tors could never admit that, so cost-sharing was dutifully added to every
NSF budget to show that the university was bearing its share of the project
expenses. To many, cost-sharing sounded like a form of kickback. Congres-
sional committees noticed that the practice of taking into consideration
the amount of money that a university was willing to pay—even if it was
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money that was intended to cover a portion of the cost of research—was
not in the spirit of NSF’s peer-reviewed system of funding the most merito-
rious proposals, and in 2004 outlawed the practice altogether. But that did
not stop the practice of soliciting cost-sharing for supercomputer centers,
and for a supercomputer center that needs to fill a $20 million gap in its
budget, the cost-sharing commitment made by the university is anything
but a paper commitment.

NSF supercomputer center awards are not, technically speaking, grants.
They are a form of contract called a cooperative agreement, and it is in the na-
ture of a cooperative agreement that all of the participants will contribute
to the success of the effort. They are exempt from the cost-sharing prohibi-
tions that govern most NSF grants. JVNC was funded under a cooperative
agreement that required Princeton to contribute $3 million for five years as
“leverage” to the NSF funding. Princeton apparently never took its obliga-
tions seriously. Its paper contributions left JVNC management scrambling
for state and private support to keep the operation afloat financially. In
the end, JVNC raised $300,000, less than 10 percent of the total funding
proposed. Funds were woefully inadequate and, at the end of 1992, JVNC
ceased operations.

Pyramid

Except for a relatively few graduate students, most students never come
in contact with a supercomputer center, and aside from the high-profile
professors that it might attract, the very existence of a supercomputer on
campus adds very little value to classtooms. That is why it is hard to find an
educational expense category for supercomputer operations in university
budgets. As a result, most universities fund supercomputers in much the
same way as they fund other auxiliary services like hospitals, theaters, and
parking—that is, as a money-making venture. It is not an unreasonable
model, as auxiliary services can add as much as 5 percent to a university’s
bottom line. In 2006, auxiliary services at public research universities ac-
counted for 26 percent of total revenues but only 22 percent of all expenses.
The profile at private universities was similar. However, operating a super-
computer center is not the same as collecting coins from parking meters.
An additional supercomputer center cost-sharing expense of $20 million
calculated on a per-student basis changes university finances dramatically.
At a twenty-thousand-student public research university, a thousand-dollar
per-student increase in expenses to offset center operations—unless subsi-
dized by a new source of revenue—would amount to a 9 percent reduction
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in spending on instruction and other education expenses, the only spend-
ing category over which universities have some control. The impact on
private institutions would be similar, although—because tuition costs
almost balance education expenses—endowment funds would be put in
jeopardy if a center did not generate revenue as anticipated.

That is why so few Elite universities bother with supercomputers in the
Top 500. There is not a single Ivy League institution in the Top 100 list (see
table 6.1). Aside from Tennessee and Texas, all of the top fifty academic su-
percomputers are installed at institutions like the universities of Tokyo and
Tsukuba in Japan, Moscow State University in Russia, and King Abdullah
University of Science and Technology in Saudi Arabia, where state subsidies
are large.

There are twenty-six universities in this list, many of which are not
highly ranked in reputational surveys. However, these universities, plus a
few new NSF supercomputing centers, are near the top of another academic
pyramid. They operate facilities in support of a valuable scientific enter-
prise, and they are by and large subsidized by government and industry to
provide those services.

It is a balancing act, but like many tradeoffs in a multiversity, visionary
leaders often take on risks like these to pursue a larger vision. For many, it
is a Field of Dreams* vision: “if we build it, they will come.” Supercomputer
centers are cathedrals built to attract professors and research funding. Even
if they contribute little value to students, they are pathways to enhanced
reputations.

Below the computers in the Top 500, far down in the base of the pyra-
mid, are 239 other academic supercomputers. Not cathedrals, perhaps, but
multimillion-dollar chapels. Like the reputational hierarchies, where be-
havior at the top cascades down the hierarchy to schools in the Middle,
the balancing act at the top of the supercomputing pyramid is repeated
hundreds of times by institutions that are far down in the base and that—
despite their dreams—have little chance of moving up. For those universi-
ties it is a balancing act without a net, sustainable only at the expense of
academic programs.

An ambitious—but not unusual—center at one of these universities is
actually a loosely knit collection of ninety computers that average less than
a teraflop in capability, each purchased by the university to support the
research of a single professor at a discounted price that nevertheless can
amount to a half million dollars or more. Because they support ongoing
research projects, the computers run continuously, which adds a thirty-
two-thousand kilowatt-hour load to the institution’s energy bill—an added
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Table 6.1
Top University Supercomputers

Chapter 6

Rank  Site Manufacturer

3 National Institute for Computational Sciences/Uni- Cray Inc.
versity of Tennessee

9 Texas Advanced Computing Center/University of Sun Microsystems
Texas

30 National Institute for Computational Sciences/Uni- Cray Inc.
versity of Tennessee

63 CLUMEQ—Université Laval Sun Microsystems

67 University of Minnesota/Supercomputing Institute Hewlett-Packard

70 Rensselaer Polytechnic Institute, Computational IBM
Center for Nanotechnology

71 University of Southern California Dell/Sun/IBM

73 NCSA Dell

79 Clemson University Dell/Sun/IBM

105 Texas Advanced Computing Center/University of Dell
Texas

107 Ohio Supercomputer Center IBM

163 Louisiana Optical Network Initiative Dell

175 Texas Tech University Dell

183 Harvard University—FAS Research Computing Dell

222 Arizona State University HPCI / Translational Genom-  Dell
ics Research Institute

230 Compute Canada/WestGrid/UBC Hewlett-Packard

239 University of North Carolina Dell

252 University of Oklahoma Dell

273 Clemson University Computational Center for Mobil-  Sun Microsystems
ity Systems

277 Purdue University Dell

278 Brigham Young University Dell

288 University of Alaska—Arctic Region Supercomputing Cray Inc.
Center

305 Northwestern University IBM

322 SHARCNET—University of Western Ontario Hewlett-Packard

382 Columbia University Hewlett-Packard

426 Columbia University Hewlett-Packard

436 Caltech Dell

452 Indiana University IBM

462 RQCHP/Compute Canada SGI

468 Holland Computing Center at PKI (Nebraska) Dell
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expense of more than a million dollars per year. High-volume air condition-
ing needs for these systems can easily double that amount.

Expenses mount quickly, especially when professors each demand a
similar, new, and completely autonomous facility, and an institution finds
itself in a mad scramble trying to operate a half-dozen centers. It is often
money that—despite faculty demands and promises—is not well spent.
At one university, a very senior physics professor—armed with offers from
competing institutions—wrangled a million dollars from his provost to
purchase a teraflop computer. The vendor—needing a university installa-
tion as a reference customer—was willing to deeply discount the price of
the as-yet-untested technology. The professor drastically underestimated
the effort in installing, tuning, and operating the machine with his current
research staff. To the embarrassment of the university and the vendor, the
equipment stood idle for many months and became usable only after new
staff was hired. In the interim, the professor utilized shared computers at
other institutions, but continued to argue that “the only way to do my
research is to have complete control of my own computer.”

Another professor rejected any attempt to measure how efficiently his
$5 million supercomputing laboratory was being used, preferring instead
to operate his facility off-campus at greatly inflated lease and energy prices.
His claim, “My research uses every available second of computing power
on this machine,” was somewhat undercut when a university audit showed
that the computer was also used for his personal email.

If centers like these contributed to the educational mission of an institu-
tion in the Middle, it would be possible to balance the expense of acquiring
and operating a new computer with other needs, but that happens only
rarely in faculty-centered universities, where professors like to be in control
of their own laboratories. As a result, even an inquisitive university admin-
istrator has a difficult time determining how well utilized these investments
really are.

Keeping up with the pace of technological change is not for the faint of
heart. The pyramid, unfortunately, does not stand still, and today’s highly
capable computers can quickly fall out of the top of the pyramid. One
university—with programs ranked near the bottom of the USNWR annual
rankings—briefly made it to the Top 100 list on the wings of a special
congressional authorization—an earmark—that subsidized a $10 million
purchase. A hiring flurry followed, but—aside from a few federal contracts,
also arranged by interested congressmen—research funding was slow to
materialize. As the university slid further into the middle of the pyramid,
the few professors who had been attracted by the advanced technology fled
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to other universities. This is not an isolated instance of university priorities
gone astray. It is rather an often-repeated pattern of under-the-table deals
between the federal government and university administrators to erode the
ability of institutions to invest in their educational programs. So great is
the desire to leap-frog up the reputational ladder that congressional blocs
form to trade university supercomputer funding commitments for votes on
future earmarks.

To maintain just a middle-of-the-pack position, a supercomputing center
has to renew its investment on a three- or four-year cycle. When added to
the multimillion-dollar fixed costs of real estate and electricity, just keep-
ing afloat is almost as expensive as running an NSF supercomputing center,
especially for universities that are not at the top of the pyramid. It is all
subsidized by internal funds.

There is occasionally, in the 239 supercomputers that are spread across
the dozens of universities locked into the middle of the pyramid, a high-
performance computing facility that also supports academic programs.
Those institutions would not agree that funds are being diverted from
more pressing educational needs that offer value to their students—and
most would not agree that maintaining their positions was a result of re-
lenting to pressure from influential professors to maintain private labo-
ratories. They would be right, but they would all agree that maintaining
supercomputer centers without direct federal and industrial subsidies is
an expensive proposition, and the ability of most of those institutions
to offset those expenses with research contracts and gifts has not kept
pace.

Academic supercomputing initiatives that had their origins in the press-
ing national needs of the 1970s have turned, in effect, into an industrial
policy to support an industry that is not sustainable at its current size.
Higher education has become a willing partner in a policy that diverts in-
creasingly scarce resources from existing categories to fund facilities that
add little to the student experience. Fortunately, it is not the only way that
science in American universities can continue to thrive. There are other
ways to ensure the continued availability of cutting-edge technology for
science’s third pillar.

There is no financial price tag for an alternative approach, but there
are cultural barriers. The faculty-centered university has to abandon the
dreams of another campus cathedral and enthusiastically embrace new
models based on shared resources. But supercomputing is not the only rea-
son that universities build cathedrals. There are other pressures to build
monuments.
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Clark Kerr’s multiversity is a multicultural society, so it is not surprising
that outside the chilly supercomputer data centers, lawyers and adminis-
trators who have never set foot in a modern physics or biology lab com-
pete furiously to build—with the help and encouragement of the U.S.
government—other monuments to institutional ambitions that have little
to do with education. Sometimes those ambitions are financial, and at a
faculty-centered university, naked finance is confusing. It affects the abil-
ity of American universities—with their machinery for innovation that is
the envy of the world—to compete effectively when there are suddenly
abundant choices for the kind of university-based invention that attracts
entrepreneurs and investment. It is the very scenario that Norman Augus-
tine was trying to avoid in Above the Gathering Storm.

Picking Winners

On a visit to a top-ranked engineering department in 2005, I noticed that
the hallways were unusually quiet. Every once in a while, I spotted a knot of
graduate students hanging around the entrance to a laboratory that was run
by a professor who I knew. “Where’s Bill?” I asked, expecting to hear “He’s
in class,” or “He’s travelling today.” There are a hundred reasons that Bill
would not be in his office, waiting for me—an unannounced visitor—to
knock on his door. That day, Bill was not in the building because, as one of
the students announced, “He’s at his company on Mondays and Tuesdays.”
I spied the students of another colleague at the end of a long hall: “She’s
spending the week at Google. They’re going to buy her company.” Mike,
the head of the department, later told me that half of his faculty members
were either on leave or starting companies that would take them away from
campus on a regular basis. “It’s a hassle for me,” Mike said. “I have to find
people to teach their courses.” That was a manageable task, because “there
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are twenty companies within thirty minutes of campus filled with people
who would love to teach a course every once in awhile.” The real problem,
it turned out, was that “junior faculty members are confused about what
they should be doing. There’s a lot of pressure to start a company, but they
are worried that their research will suffer, and they won’t be promoted at
tenure time.”

When I got back home, I looked up recent tenure decisions. I could not
find a single instance where Mike’s department had failed to promote an
assistant professor who also had a successful startup. If you are a newly
hired PhD, spending your time with some of the dozens of venture capital-
ists whose offices dot the landscape around campus is evidently effort well
invested. It was not always that way.

In 1973, Stanford professor Stanley Cohen and University of San Fran-
cisco biochemist Herbert Boyer published a paper that described how to
splice together strands of DNA to genetically engineer new molecules,' a
technology called recombinant DNA, or tDNA. The potential of tDNA to
launch a multibillion-dollar industry to synthesize insulin and hundreds
of other drugs and medical products was clear to Cohen and Boyer, but
they were not interested in making money from their invention. Nor were
they interested in applying for a patent on rDNA, even though such a pat-
ent would stand in the way of anyone who wanted to use gene splicing for
commercial purposes and could be worth hundreds of millions of dollars.
Stanley Cohen and Herbert Boyer were pure academics, and they had no
intention of commercializing tDNA.

Besides, many thought that it would be impossible to patent tDNA, be-
cause it would be construed as a life form and therefore unpatentable under
then-current patent law. Inventions had to involve the manipulation of
physical objects or methods for structuring activities in the physical realm.
Mathematical formulas, physical laws, and the manipulation of life were
explicitly excluded by patent law. At any other university, that would have
been the end of the matter. But not at Stanford.

By the early 1970s, Stanford already had a forty-year history of marry-
ing academic research and industrial innovation. When Frederick Ter-
man—the man who is known as the father of Silicon Valley—stepped down
as Stanford’s provost in 1965, he left behind a legacy that made it hard for
Stanley Cohen to keep saying “No.” Terman had been a professor of electri-
cal engineering, specializing in electronics. He wrote the definitive textbook
on how to use vacuum tube technology in the design of radios. Along the
way, Terman attracted students like William Hewlett and David Packard,
who saw how the same technology could be used to create entirely new
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electronic devices. Terman not only helped them form their own compa-
nies, but personally invested in them.

Shortly after World War II, Terman was named dean of engineering. He
persuaded Stanford to lease a portion of its considerable real estate hold-
ings to some of the growing number of high-tech firms that had sprung
up around Palo Alto, eventually leading to Stanford Research Park, home
to—in addition to Hewlett-Packard—Eastman Kodak, General Electric, and
Lockheed. One of those companies was Varian. Varian, which, like Hewlett-
Packard, was launched by Stanford students, was one of the first companies
to bring a university laboratory invention to market.

Terman’s office of research administration had successfully patented
and licensed the klystron, a vacuum tube amplifier invented by the Varian
brothers, Russell and Sigurd. Stanford’s share of the license revenue from
the Kklystron patent was about $2.5 million. This was a substantial amount
of money, but it was a rare licensing success. Most of Stanford’s inventions
were clumsily handled by a New York company called Research Corpo-
ration, which also managed patents and licenses for four hundred other
research institutions.

Research Corporation acted like a traffic cop, standing between univer-
sity inventors and government agencies that had supported the research. A
university submitted an application to Research Corporation for evaluation.
If the invention was thought to have commercial potential, the inventor
would receive notification after six months or so that Research Corporation
had issued a license that would allow the use of the new technology for gov-
ernment purposes, while simultaneously granting the universities the right
to license the technology for commercial purposes. The job of Research
Corporation was, in essence, to pick winners and losers in the marketplace.
Stanford’s agreement with Research Corporation had resulted in royalties
that altogether totaled $4,500. The University of Wisconsin and a handful
of others had already grown tired of the poor performance of third-party
clearinghouses like Research Corporation and had set up new entities like
WARF to commercialize university technology. Stanford decided that it
needed a new approach to licensing faculty inventions.

When Bill Miller, Terman’s handpicked successor, hired former Ford en-
gineer Nils Reimer in 1968 to help out with technology licensing, it is not
clear he knew what he was getting into. Stanford’s new licensing specialist
knew that he did not want to continue turning over idea after idea to a face-
less bureaucracy in New York whose track record on dozens of patents was
eclipsed a hundred-fold by the single klystron patent. Klystron was a win-
ner, selected by Fred Terman because he had detailed technical knowledge
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of the patent’s subject matter, and because he had personally coached the
inventors.

Reimer vowed to introduce Stanford to a new kind of technology li-
censing organization, an Office of Technology Licensing (OTL). OTL was
founded on a few principles, and first among these was the belief that OTL
should “do no harm” to Stanford’s core mission:

This includes never taking an action to cause delay of open and unfettered publication
of research results, notwithstanding that patent rights are diminished by publication
in advance of patent filing. . . . Another harm to academic principle would be the
diversion of the primary focus of the faculty member on teaching and research and
the student, on learning, to the pursuit of royalty dollars. Technologies of the great-
est financial potential have consistently emerged from the pursuit of new knowledge
rather than from research directed to commercial application.?

Reimer did not want to establish just another university patent office run
by attorneys: he wanted to actively market Stanford inventions and divide
any royalties equally among the inventors, their academic departments,
and their academic deans. By 1973, Nils Reimer’s OTL had revolutionized
licensing on the Stanford campus, and Reimer was already planning a na-
tional organization for university technology managers to promote the
Stanford method.

Nils Reimer knew how to talk to a top-notch intellect like Stanley Co-
hen. He understood Cohen’s devotion to academic research and to his stu-
dents. Reimer had Cohen'’s trust. Cohen knew that Reimer had more than
a lawyer’s understanding of his research and was trying to ensure that the
potential of rDNA was not lost, but time was running out. The U.S. patent
code provides for a one-year grace period between public disclosure in a
published paper and the filing of a patent application. The year was almost
up. On November 4, 1974, with only a week to spare, Cohen and Boyer filed
a patent application and assigned the rights to Stanford University.

It takes six years for the U.S. Patent Office to grant a patent. By 1976,
Boyer had turned his full attention to commercializing gene splicing and
founded Genentech, the company that launched the biotechnology indus-
try. Even though the patent had not yet been granted, other biotech com-
panies—Merck, Lilly, and Amgen among them—followed suit. This was the
start of a new high-tech revolution, as a flood of companies licensed the
technology and began applying it to the production of drugs for treating
diseases ranging from HIV/AIDS to diabetes. From 1974 through 1997, the
rDNA inventions generated $35 billion in sales of 2,442 products, manu-
factured by 468 companies. The universities’ share of the license revenue
was $225 million.
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It was a risk for all involved. The Cohen and Boyer patent could have
been held hostage if the patent office ruled that the subject matter was not
patentable, but in June 1980, the U.S. Supreme Court ruled 5-4 that what
was patentable included “anything under the sun that is made by man.”?
The rDNA patent application was approved six months later.

Ten days later, on December 12, 1980, the U.S. Congress passed a bill
sponsored by Indiana Democratic Senator Burch Bayh and Kansas Repub-
lican Bob Dole. The Bayh-Dole University and Small Business Patent Pro-
cedures Act of 1980* bears the intellectual imprint of university licensing
experience from Wisconsin’s WARF to Stanford’s OTL, nearly sixty years
later. Bayh-Dole cleared away the confusing detritus of bureaucratic rules
and conflicting regulations by granting to recipients of government re-
search funds the ownership of inventions that come out of that research.
Most universities that relied on Research Corporation to broker their pace
of innovation found themselves free to imitate Stanford’s success. Almost
overnight, the number of university technology licensing offices exploded
to more than three hundred.

The intention of the Bayh-Dole Act was admirable: increase the public
access and benefits of federal dollars spent in university research. In real-
ity, however, Bayh-Dole altered the value proposition for American institu-
tions. University administrators, eyeing the $200 million windfall produced
by the Cohen-Boyer patents, pounced on technology licensing as a new
source of revenue.

Nils Reimer’s national organization—the Association of University Tech-
nology Managers—fostered the set of principles he instituted at Stanford.
Unfortunately, those principles are rarely honored in major research univer-
sities today, and to many who valued those principles, Bayh-Dole became
as much a vehicle for stifling innovation as promoting it. Reimer’s “do no
harm” credo has been trampled, as priorities and funding have diverted the
mission of dozens of colleges and universities toward the short-term goals
of generating license revenues.

One of the first of Reimer’s principles to be tossed aside was “Don’t
behave opportunistically.”s Bayh-Dole contains a “use it or lose it” pro-
vision that many universities interpret as a duty to commercialize. Any
institution that does not take steps to develop practical applications for
an invention runs the risk that the government will step in and reclaim
ownership. Bayh-Dole compels universities to look for commercial winners.
This leads to prioritizing research—not as envisioned by Nils Reimer, ac-
cording to the pursuit of basic knowledge—but according to its likelihood
to produce wealth in the marketplace. There are dozens of ways to misread
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the Bayh-Dole act, and each one takes university licensing further away
from Reimer’s Stanford vision, which had more to do with the public ser-
vice ideals of the university than with generating much-needed income for
education and research.

Inflated Expectations

Every licensing office is filled with faulty financial analyses that lead pro-
fessors and administrators alike to unrealistically inflated expectations. For
some, this is bureaucratic self-preservation: OTL staffing depends on bud-
get allocations that can be justified by offsetting license revenues. Fore-
casts for future growth lead to raised expectations but also to more budget
positions—in many cases, these are positions carved out of academic and
research programs. The case, although naive, is easy to make: for many
university inventions, a fundamental patent grants a virtual monopoly to
the university, so an OTL manager really only has to argue that among
the university’s portfolio are a few gems that will dominate some as-yet-
unrecognized market.

Raised expectations often lead to more pressure on OTL officers to be-
have opportunistically, the very thing that Reimer abhorred. A Stanford
alumnus, frustrated that the OTL was negotiating low royalty rates and not
charging license fees at all to nonprofit organizations, wrote to Nils Reimer:

You’'ve got a patent; you can dominate everything here. Why are you charging such
a low royalty? You know Stanford could use the money. Charge a higher royalty.®

It is too easy to infer from the performance of the top license revenue-
generating institutions that the potential value of patents justifies spend-
ing scarce resources emulating the Stanford model. Columbia University
receives more than $135 million in patent royalties, placing it near the top
revenue generators. Many administrators and professors—looking at such
success stories and longing to launch the next commercial success—can
overlook the fact that 94 percent of Columbia’s revenue comes from just
five patents. Even if university technology licensing offices were experts
at picking winners and losers in the commercial marketplace—and they
are not—the best they could hope to achieve is the 80/20 split of private
equity funds: 80 percent of the returns are generated by 20 percent of the
investments.

Few universities have the wherewithal to keep the pace and quality of
investment needed to achieve even this level of success. University innova-
tion is much farther down in the investment food chain. A typical raw idea
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in a university laboratory—even a very good idea—has little commercial
impact until the layers of product development, market research, and man-
agement have been in place for some time. That takes much more money
than the original research investment, and still the failure rate is high.
Nils Reimer’s own organization estimates that many OTL offices barely
earn enough in royalties to cover their costs. John Hurt of the National
Science Foundation tracks the return on intellectual property (IP) rights:

Of 3,200 universities, perhaps six have made significant amounts of money from their
intellectual property rights. IP rights should be pursued as a means for interacting
with industry rather than as a means for raising revenue from commercialization.’

Even very good universities struggle. In 2001, reflecting the height of
the Internet boom in Silicon Valley, the University of California took in
$74 million dollars in licensing revenue. The licensing office and programs,
however, cost $69 million. Observers wonder whether there would have
been a better way to pursue $5 million—a way that was better aligned with
the aspirations of the faculty and the expectations of its students.

Others see a benefit to the larger society in promoting the kind of inno-
vation that Bayh-Dole is intended to stimulate, citing a large spike in patent
applications as evidence that the public investment in university research
is being returned to the public in the form of new products and services.
According to some researchers, the data to support that claim is slim:

NSF data on patenting does not support this contention: there is no sharp break
in the rate of university research, publications, patent, or startups around the time
of the Bayh-Dole Act, which took effect on July 1, 1981. ... While there has been
a fairly steady increase in the ratio of university patents to university research dol-
lars . . . there is no notable change in the slope of that line from 1965-1988. Much
of the discussion of Bayh-Dole’s effects has been carried out without the benefit of
any corroborating data.®

Part of the problem is that the Bayh-Dole Act, fueled by expectations of
large returns, encourages universities to adopt a culture of ownership by
protecting intellectual property with legal fences, encouraging professors
and students to quickly figure out ways to turn laboratory ideas into viable
businesses, and discouraging the kind of collaboration that it takes to define
and move real markets.

Commons

Bayh-Dole encourages ownership of small ideas, because—except for those
rare inventions that stand at the intersection of what is possible and what is
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needed in a marketplace of billions of people—laboratory inventions solve
only a piece of a problem. Many industries figured this out many years ago,
creating large swaths of technologies that are freely shared in cross-licenses
that prohibit individual companies from locking up key inventions with
restrictive patents.

Companies agree to such unlikely sounding arrangements because they
know that they cannot afford to shoulder 100 percent of the investment
needed to create all of the components needed for market success. They
need to create what Michael Heller in his book The Gridlock Economy calls
a commons,’ in which all competitors are free to take what they wish and
create their own value. When universities focus excessive attention on own-
ership rights, they create an anticommons from which even collaborators are
excluded, blocking progress for everyone:

Often we think that governments need only create clear property rights and then
get out of the way. So long as rights are clear, owners can trade in markets, move
resources to higher valued uses, and generate wealth. But clear rights and ordinary
markets are not enough. The anticommons perspective shows that the content of
property rights matters as much as the clarity. Gridlock arises when ownership rights
and regulatory controls are too fragmented. . . . Making the tragedy of the anticom-
mons visible upends our intuitions about private property. Private property can no
longer be seen as the end point of ownership. Privatization can go too far, to the
point where it destroys rather than creates wealth.!°

So strong is the impulse to maximize ownership that it may become
the overriding goal in academic intellectual property agreements. I was a
relatively new dean when my college won a competitive contract with Mi-
crosoft to establish an Institute for Personal Robotics Education (IPRE). Mi-
crosoft had decided to make a multimillion-dollar award to change the way
that college freshmen learned programming. In an effort to attract more
students to computing, entering freshmen would be allowed to choose an
introductory course that taught them how to program small, personal ro-
bots rather than traditional computers. Microsoft would supply the soft-
ware and provide funds to renovate existing space. Georgia Tech would
develop the robots and the curriculum, building on Microsoft’s technology.
It was an innovative concept that excited faculty members and students.
I anticipated great demand, so I was appalled when contract negotiations
went almost immediately astray. At the first meeting, the Georgia Tech OTL
representative threatened to walk out and cancel contract negotiations be-
fore work had even started.

Microsoft had a reputation in some circles for tightly negotiated con-
tracts that benefitted the company to the detriment of their university
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partners, but this time they had sent us a new kind of contract proposal.
They were claiming no rights at all. In fact, they encouraged the sharing
of all research results as widely as possible. No delays on publication. No
reviews by Microsoft lawyers. Professors and students were allowed to file
patent disclosures on any IPRE invention, but there was no requirement
to do so. IPRE was to be a commons. The only thing that Microsoft asked
was the right—along with everyone else—to take inventions that were in
the commons and incorporate them into their own products, and this was
unseemly to OTL. The idea that Microsoft would actually be able to make
money out of ideas that it had helped to create was so repugnant, so at odds
with the idea of maximizing Georgia Tech’s ownership, that OTL was will-
ing to stop the project in its tracks.

I saw where these meetings were heading. IPRE was very important to
me, so I immediately escalated the matter to the Institute’s OTL director.
“Look,” I said, “I spent years on the other side of the table negotiating
commercial contracts, and I know reasonable commercial terms when I see
them. Your job is not to get in the way of larger university goals; it’s to help
us make sure this project gets launched properly, because it is important to
my college, to Georgia Tech, and to the field.”

The first thing I asked for was a different negotiator for our side. I set a
six-week deadline to negotiate the contract, and sat in on every meeting
and conference call until I was convinced that the process was on track.
IPRE was launched two months later and was a great success, but everyone
involved was exhausted. No administrator—regardless of his commitment
to a project—can afford to pull against the weight of a university bureau-
cracy forever. I could only imagine what the effort would have been like
at another university. Georgia Tech has a very good technology licensing
office. Built on the Stanford model by former Stanford staff, it is widely
considered to be a model of industry-friendly licensing. It is small wonder
that hundreds of less friendly OTLs, all aimed at maximizing both their
ownership and their short-term returns, create a climate that many com-
panies find chilling.

R. Stanley Williams—my director of nanotechnology research and a
valued advisor when I was with Hewlett-Packard—has been an outspoken
critic of the way American higher education has interpreted Bayh-Dole and
the anticompetitive measures they have put in place to deal with industry
collaborators:

Typically at present, negotiating a contract to perform collaborative research with
an American university takes one to two years of exchanging emails by attorneys,
punctuated by long telephone conference calls involving the scientists who wish to
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work together. All too often, the company spends more on attorneys’ fees than the
value of the contract being negotiated. This situation has driven many large compa-
nies away from working with American universities altogether, and they are looking
for alternate research partners.

Large U.S.-based corporations have become so disheartened and disgusted with
the situation [negotiating IP rights with U.S. universities], they are now working with
foreign universities, especially the elite institutions in France, Russia, and China,
which are more than willing to offer extremely favorable intellectual property terms.!!

Stan Williams knows what he is talking about. A former UCLA professor,
Williams is tasked with building the next fundamental technology for HP
based on the science of molecules and materials that exist only at the scale
of one billionth of a meter. It will be a trillion-dollar market, but he knows
that HP cannot create it alone. Williams tells Congress on a regular basis
about the negative impact of Bayh-Dole on this kind of collaboration, and
he says it with the same force and conviction that he used when he walked
into my office one morning in the fall of 2000 and fired a warning shot to
which American universities have yet to respond:

Many high-quality foreign universities are very eager to work with American com-
panies, and by keeping attorneys out of the discussion completely they have stream-
lined processes to allow a successful negotiation to take place in literally a few
minutes over the telephone. It is possible to specify what one wants to a professor
at a university in China or Russia and then issue a purchase order to obtain a par-
ticular deliverable. The deliverable is received and verified to be satisfactory before
the American company pays for it, and in this case the American company owns all
rights to the deliverable and the process by which it was created.

American colleges and universities—at the urging of the federal govern-
ment—are not only diverting funds to technology licensing offices that
ultimately drain education and research resources, but are also weakening
their global advantage at the very time when foreign universities are awak-
ening to the need for open innovation. At a 2007 Association of Univer-
sity Technology Managers (AUTM) meeting attended by 1,700 technology
licensing professionals, former Senator Birch Bayh urged members to fight
any erosion of Bayh-Dole. In fact, his message was to expand and strengthen
the act and to export it to Germany, Japan, and Ireland. The message was
received. AUTM lobbied the U.S. Department of Energy to enact licensing
regulations that are stricter than Bayh-Dole would have required for a new
initiative that will be jointly funded by industry and government.

American universities do not have a stranglehold on innovation. In Asia
alone, there are a dozen innovation hubs that combine close university
collaboration with sources of capital and expertise to seed new ventures.
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Those universities understand that their role is not to build another cathe-
dral. Rather than enriching themselves, they have a mission to help create
a community of successful entrepreneurs, to enrich entire nations. It is an
attractive message for American researchers. An American biochemist who
spends half of her time at Singapore’s biotechnology hub told me that “emi-
gration is a real possibility. I am Asian, so I feel completely comfortable over
here [in Singapore]. I can bring my best students. I don’t have to spend half
my time writing grant proposals. I can work with the same companies that
I work with in Cambridge, and best of all, I am not hassled when it comes
time to decide what to do with my research results.”

This is a time when there are abundant choices in higher education, and
American universities are behaving as if they are entitled to a monopoly on
creativity and invention. If Stan Williams is right, then this is a strategy that
makes American institutions less competitive.






8 The Factory

The structure of mainstream American universities was decided in the early
twentieth century, well before the great influx of students to public insti-
tutions, pressure for academic specialization, and growth of research that
shaped higher education after World War II. No other modern enterprise
has been as untouched by changes in markets, demographics, and econo-
mies as the American institution of higher learning.

At the end of the American Civil War, shortly after the passage of the
Morrill Act, barely sixty-three thousand students were enrolled in widely
scattered colleges and universities. University attendance was rare: only
1.3 percent of all 18- to 24-year-olds enrolled in postsecondary schools
of any kind. University enrollments grew by a staggering 22,600 percent
during the next century: in 1995, a vast network of thousands of institu-
tions enrolled fourteen million students, almost 57 percent of all 18- to
24-year-olds. Higher education grew thirty-two times faster than the coun-
try itself, and by virtually any measure of economic output and growth,
eclipsed manufacturing and other sectors of the economy many times over.
In the process, universities were transformed from the exclusive havens of
clergy and the nation’s urban upper crust to institutions serving the needs
of growing middle, working, and immigrant classes.

Numbered Napkin Rings

In 1869, the question of how to organize a college was not a settled matter.
It had been less than a half-century since Thomas Jefferson experimented
with university structure and instruction when he founded the University
of Virginia. A confusing array of church-related schools that imposed de-
nominational requirements on students, teachers, and curriculum made
the situation even more chaotic. But the Morrill Act would be a vehicle for
channeling public funds to higher education.
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When it created the land grant colleges, Congress also made stakehold-
ers out the state and federal governments. From that point on, responsible
management in higher education was a public concern. Before the Civil
War, a typical university could be run by three administrators: a president,
a treasurer, and a librarian. In 1860, the median number of administrators
was four—a number that would prove to be woefully inadequate to run the
new institutions—but the newcomers were so focused on trying to emulate
the more respected and established institutions in the East that they found
themselves completely unprepared for what happened next. Even the tra-
ditional role of a president was not understood well enough to be a useful
guide for the new land grant colleges.

Purdue University in West Lafayette, Indiana, became one of the first
beneficiaries of the Morrill Act when John Purdue made his gift to the citi-
zens of Indiana and established a campus devoted to the agricultural and
mechanical arts. Purdue’s trustees set out to find a suitable leader for their
thirty-nine students—someone who, in addition to academic skills, was
up to the task of managing Purdue’s six buildings and other assets. Their
first choice was a sitting president, William S. Clark, president of Massa-
chusetts Agricultural College. When he turned them down, they turned to
an eminent local scholar, Richard Owen, the son of the utopian founder
of New Harmony, Indiana. Owen had a medical degree and was already on
the faculty at Indiana University where he taught science, the military arts,
and foreign languages. His breadth of knowledge and prior experience was
exactly what Purdue’s trustees were looking for. The university was in need
of definition, and Richard Owen’s legacy was to have been the creation of
curriculum and academic departments and the hiring of faculty in prepa-
ration for the rapid growth that a midwestern school specializing in the
practical arts would surely experience.

Instead, Owen’s first priority as president was to devise a scheme for
assigning numbers to students that could be sewn into their clothing and
other items such as towels and table napkins and used to organize all as-
pects of their lives on the new campus. He was particularly concerned that
students take their correct places at dining tables and went to the trouble
of designing numbered napkin rings for that purpose. He went on to nail
down the details of faculty housing and dinner menus. His detailed plans
were contained in a lengthy and widely distributed document. It was such
an embarrassment that it was recalled, but not before local and national
publications got their hands on it and held it up to ridicule. In 1874, less
than two years after his appointment as Purdue’s first president, and before
assuming the duties of his office, Richard Owen stepped aside.
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Public institutions grew quickly, and their boards of trustees were forced
to take more forceful measures to organize their universities. Fortunately,
most of them found more focused leadership. By 1900, the total number of
college students had nearly quadrupled. There are few records from 1869
to 1929 that indicate the relative growth of public and private colleges, but
enrollment statistics' show that enrollment in Yale College tripled in those
years. Many other private universities evidently did see the same surge:
by 1929, there were approximately equal numbers of students enrolled in
public and private institutions.

Purdue’s experience with Richard Owen must have been rare, because
the land grant universities were soon overrun with administrators—non-
professors who were responsible for financial and clerical matters—who all
seemed to know what to do. Steep enrollment increases meant that there
were new demands for services that professors did not like to provide, a for-
tunate turn of events, because they were in most cases not very good at it.
Growth in size meant growth in the administration, new professionals who
would be responsible for admissions, record keeping, and financial man-
agement. By 1929, the median number of administrators at an American
university had grown from the Civil War level of four to more than thirty.
Like the licensing managers who formed AUTM decades later, university ad-
ministrators set up professional societies to share information and promote
their own roles. With a few exceptions, administrators had little impact
on the shape of their institutions, which by and large continued with the
methods of governance that had been promoted by Johns Hopkins and a
few other colleges nearly a hundred years before. Even legislatures took a
backseat, but there were moderating forces.

One consequence of the growth in administration meant the emergence
of deans, administrators who owed their allegiance to the faculty, curricu-
lum, students, and institution in equal measure. A dean could be a moder-
ating influence. As a faculty-centered university created an atmosphere of
increasing scholarship and specialization, deans could “maintain human
values” and resist “a full swing to intellectualism of their faculty.”? But by
far the most influential forces were the philanthropic foundations of the
famous industrialists of the early twentieth century.

Philanthropy and Influence
John D. Rockefeller amassed a fund of more than $180 million to support

colleges, medical schools, and in the liberal tradition of northeastern indus-
trialists, schools for southern black students. Rockefeller was interested that
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his funds be put to good use and established the General Education Board
to coordinate his gifts and grants. The General Education Board helped in-
stitutionalize sound administrative practices, making awards to eliminate
duplication and introducing modern accounting and personnel practices,
including pensions for university professors.

Andrew Carnegie’s foundation and corporations added another $182
million and also established some basic standards—Ilike requiring all de-
partment heads to have earned PhDs—for institutions to be eligible to re-
ceive a Carnegie gift.

It must have been incomprehensible to Rockefeller and Carnegie, who
were responsible for so many modern industrial practices, that higher edu-
cation, under the stewardship of state and federal legislatures, had failed to
anticipate even the most basic consequences of growth:

The states have not generally shown themselves to be competent to deal with higher
education on a nonpartisan, impersonal and comprehensive basis. . . . Rival reli-
gious bodies have invaded fields fully occupied already; misguided individuals have
founded a new college instead of strengthening an old one.?

Foundations were alarmed that students were admitted using the flimsi-
est excuses for standards, that educational experiences in one institution
had no obvious relationship to experiences in others, and that there was not
even agreement as to what constituted an academic unit of achievement.

University presidents were fiercely protective of their rights—and the
rights of their faculty—to make such decisions without consultation. Some,
like Ethelbert D. Arfield of Lafayette College, were not shy about declaring
their independence from externally imposed standards:

Lafayette College does not intend to be told by any board whom to admit and whom
not to admit. If we wish to admit the son of a benefactor, or of a Trustee, or of a
member of the Faculty and such will benefit the institution we are not going to be
prevented from taking it.*

The forces for shaping American higher education came not from within
academia—a loosely federated collection of cultures and societies focused
on narrow goals—but from an outcry to bring order from chaos. That the
outcry would come from the holders of the purse strings, who also knew
something about the power of standardization to smooth over the im-
pact of warring factions, presaged much of what followed in the story of
twentieth-century colleges and universities:

The truth of the matter was that national growth and collegiate and university
growth, both public and private demanded something more than the chaos that
had been traditional in American higher education. The foundations, using money
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as a lever, became one of many agencies for bringing order into American high edu-
cation, for standardizing, for organizing the academic community along chosen,
rational lines.®

In the eyes of administrators, the cry for “order from chaos” had to be
answered. Increasing enrollments meant increasing numbers of students in
classrooms, and because labor costs were outpacing budgets, the question
of how to scale classroom delivery of courses in the face of explosive growth
could not be avoided much longer. Specialization was the enemy of growth,
because specialization meant one professor in front of a smaller class. The
problem that administrators faced was how to get more productivity from
a university faculty without increasing labor or operating expenses.

But the problems went well beyond the classroom. Everywhere they
turned, foundations found tangles of special rules and agreements that
made it impossible to control either costs or quality. The foundations were
run by industrialists—men who had faced problems like these in their
plants and factories—and they insisted on modern business methods to
shape the academic workplace. They demanded standardization, beginning
with admissions.

Credits and Accreditation

At the end of the nineteenth century, there was no agreement on what con-
stituted readiness for university study. Every applicant had to be considered
on his own merits because there was no way to say what college preparation
was. Harvard’s Charles Eliot led the formation of the College Entrance Exam
Board. Academic conferences to decide on uniform preparation in standard
subjects like English were common. Agreement on a national secondary
school curriculum was needed, and in 1892, the National Education Asso-
ciation appointed a Committee of Ten to oversee the development of such a
curriculum. The ultimate in standards was an agreement about what should
constitute a unit of admission credit—still called the Carnegie credit unit—
for graduating high school students. But secondary school quality varied
greatly, and mere completion of a standard high school curriculum said
little about the quality of the student. It did not even guarantee adherence
to the standard. New tools would be needed to measure the preparation
of an individual student. Those tools were already being used in industry.
Factory plant managers had already discovered that manufacturing spec-
ifications were meaningless without the ability to test compliance. Aca-
demic planners reasoned that the same should be true for higher education.
Every secondary school student with college aspirations was channeled to
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one or more of the standard college entrance examinations. The examina-
tions themselves became more sophisticated in content and variety.

Shortly after the end of World War II, the percentage of high school
graduates enrolled in universities jumped to 10 percent of all 18- to 24-
year-olds, and the independent agencies that had been set up thirty years
before found themselves swamped with ten times the number of applicants
than they had been designed to handle. The workload was so staggering
that even automation did not help. The American Council on Education,
which had been founded in 1918, was one of the first to adopt punch-card
data processing methods, but there were other problems with testing that
automation alone could not solve. The College Entrance Exam Board and
the Carnegie Foundation still used a patchwork of tests that were costly to
administer. The tests were also problematic for students who—not know-
ing which results were acceptable to which institutions—were sometimes
required to take multiple batteries of tests.

By the time the postwar growth spurt had begun, three of the largest
testing services created a nonprofit corporation called Educational Testing
Services (ETS) to develop and administer the standardized tests. The exist-
ing testing services did not necessarily disappear, however. Even today, ETS
contracts about a quarter of its work to the College Board—the modern-
day remnant of John D. Rockefeller’s College Entrance Exam Board—that
administers the ubiquitous SAT examination.

Admission requirements were not the only aspect of academics in need
of standardization. In the 1800s, regional associations of universities were
able to maintain lists of accredited institutions that were thought by their
peers to offer sufficient academic quality to warrant the granting of degrees.
The rise of land grant colleges, the rise of elective programs of study—and
the collapse of a compulsory core college curriculum—meant new disci-
plines and a diversity of institutions. Some of the new schools were little
more than diploma mills for worthless medical and business degrees or
seminaries controlled by denominations that for one reason or another did
not believe that their interests were being served by larger, more established
institutions.

Specialization made it harder to answer the question “What is a col-
lege?” By 1935, there were forty-eight specialized associations, each con-
cerned with program quality. Some were activist and intervened to make
sure that states responsibly administered the state universities, but others
were purely bureaucratic—stopgaps imposed by funding agencies to give
themselves cover.

A large increase in students also meant a large increase in federal funding
for returning servicemen. The Social Security and Veteran’s Administrations
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used no standards at all; ultimately, federal agencies were created to coordi-
nate state efforts. Layers of legislation like the 1952 Veteran’s Readjustment
Assistance Act gave authority to nongovernmental accrediting agencies for
determining the quality of education and training of institutions of higher
education. Those agencies for the most part adopted the same quality con-
trol disciplines that had been introduced to the factory floor a generation
earlier.

By 1979, the U.S. Department of Education had officially recognized
seven separate goals for accreditation, in addition to certifying that an insti-
tution has met standards and making sure that prospective students could
identify acceptable institutions. Accrediting agencies were also permitted to
help determine when credits were transferrable from one school to another,
for example. Sometimes, as was the case with Eugene Talmadge’s crusade
to rid the University of Georgia of politically unacceptable behavior, agen-
cies used the power of accreditation to protect academic programs against
outside pressure. The portfolio of services offered by accrediting agencies
and boards grew as they acquired staff and broad popular support, but the
new services took them farther afield from their original purpose, divert-
ing resources from operating educational programs to the bureaucracy of
accrediting them.

Not content just with administering standards, for example, accrediting
agencies became concerned with raising goals, helping weaker programs
to improve, and involving faculty and staff in “institutional planning and
evaluation.” The irony that it was in the interests of relieving professors
of unnecessary administrative tasks that academic administrative services
were invented in the first place is not lost on critics of accrediting practices.

There are faculty members whose professional preferences steer them
toward curriculum committees, accrediting boards, and standard-setting
organizations, but even this strikes a discordant note on some campuses.
Most academic departments welcome peer reviews. Review and construc-
tive criticism are built into the open nature of academic life, and most
institutions conduct self-evaluations with the help of committees of visitors,
peers invited from similar academic departments to give their candid views
on matters ranging from the quality of the faculty to the adequacy of insti-
tutional resources. These are not the committees that accrediting agencies
send to conduct reviews.

Accrediting review teams are selected by the accrediting agencies and—
in an attempt to create an unbiased team—they may contain represen-
tatives from wildly different institutions. A common suspicion at Elite
institutions is that professors who serve on accreditation panels are often
from less prestigious departments than the ones that they are evaluating,
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an idea that often casts doubt on critical recommendations that can be dis-
missed as “sticking it to the big guys.” Even the on-campus organizations
established to manage accreditation and reviews can be staffed by faculty
members who are prone to display their authority, often at the expense
of other campus leaders. The second most common complaint about ac-
creditation is that accreditation teams are unqualified to judge program
effectiveness. The most common complaint is the arrogance of the campus
office managing accreditation.

What to Measure

A question that is much asked but seldom answered is exactly what in a mul-
tiversity should be measured. One common belief is that the modern uni-
versity, like other modern enterprises, needs only to be instrumented and
the resulting measurements gathered for analysis. It should be a straightfor-
ward task—no different from astronomical measurement or public opinion
monitoring, the argument goes—but for distracting discussions of values
and the inherent aversion of professors to being held accountable:

Improvement and change have no meaning without measurement. Much university
conversation in the public sector involves complex, uplifting, and even entertaining
controversy about the values and academic directions of the institution. Much public
conversation turns on elaborate discussions of accountability and governance. Most
of this is charming, well intentioned, but ultimately ineffective because it does not
start with the measurable things. Universities, like all enterprises, cannot manage
improvement unless they can measure the improvement. Academic measurement is
the simplest of concepts and the most difficult of enterprises. University people have
an aversion to self-measurement. Experts in the measurement of every other quantity
in the universe from attitudes to behavior, from physical to cosmological quantities,
academics resist the aggregate measurement of their own work.¢

In this view, it is only the resistance of the institution that prevents man-
agement by modern quantitative tools. There are other views, however,
that question exactly which aspects of academic performance are subject to
measurement at all. Critics point to research as a function of the university
that sounds like it should be easy to measure, but in practice resists even
the most sophisticated quantitative tools.

The research enterprise is critically important in a modern multiversity,
but study after study has concluded that research productivity, when mea-
sured, is like a puppy chasing its own tail—it measures only the factors used
to define productivity. Take patent impact, for example. This seems at first
blush to be a well-defined indicator of both research quality and output.
However, data shows that the factor that correlates best with patent quality



The Factory 101

is research volume. That is, the quality of research output apparently de-
pends more or less completely on research expenditures.” The same is true
for graduate programs. It is possible to measure laboratory space, ratios of
graduate students to professors, and research funding, but whether there is
any correlation to graduate program quality—above and beyond subjective
reputational rankings—has never been established.

The methods used for assessing undergraduate program quality are in
even more disarray. In part IV of this book, I will talk about the gap be-
tween the “factory” models of output quality and the indicators of actual
quality that have value to students, but the data are sparse and not very
encouraging. Program quality assessment is based on something called
outcomes-based assessment or OBA. OBA is a method for relating stated learn-
ing outcomes for a course to quantities that can be tested and measured.
Accreditation panels require volumes of OBA data to be recorded. Faculty
members are supposed to examine these outcomes and—in a process that
looks like industrial quality improvement—provide mechanisms for incre-
mentally improving their offerings so that stated outcomes can be achieved.

There are critics who say that OBA and other factory models of assess-
ing quality are fundamentally flawed and that the handicraft nature of
the educational enterprise dooms all but the most primitive attempts to
quantify it. There are others who say that there are more direct, less intru-
sive measures of program effectiveness that are not nearly so convoluted.
The British Higher Education Statistics Agency (HESA), for example, tracks
both short-term and long-term employment for graduates of its accredited
colleges and universities. HESA stunned British taxpayers last year when
it announced that almost a quarter of the accredited university graduates
from 2005 to 2008 had failed to find full- or part-time employment.? Fur-
thermore, the correlation between reputational rankings and employability
was nearly perfect.

Not in dispute is the growth of regulatory paperwork in American col-
leges. Added to the nongovernmental requirements for accreditation are
the federal regulations under which most institutions labor. There are fed-
eral mandates that cover personnel, students, laboratories, and the environ-
ment. Some, like the A-21 Cost Circular enacted in the 1980s to restrict the
growth of unchecked “overhead costs” on government contracts,’ require
monthly reporting by university faculty members of time spent on various
activities, a fiction that is maintained by many institutions only by allow-
ing professors to enter default accounting percentages in lieu of actual time
reporting. Others, like the Federal Education Rights and Privacy Act,'® or
FERPA, put university administrators in the position of policing professors’
records and outlawing the time-honored teachers’ grade book.
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Universities that receive federal funding are required to operate institu-
tional review boards (IRB) or risk steep penalties. Originally established to
protect human subjects from the most heinous medical and psychological
abuses, IRBs are now an expensive part of the landscape for most colleges
and universities. Their role has expanded to include virtually every kind
of data that might be gathered from human subjects, including benign
questionnaire and survey responses. Professors and graduate students often
find their work delayed by months while a panel of reviewers—who may
know little about the subject matter—pore over descriptions of research
methodologies to determine the appropriateness of administering a class-
room survey.

What Should We Manufacture?

There are currently seven regional accrediting agencies. In addition to those
seven, church-operated schools report to one of four faith-based agencies,
and professional schools must undergo accreditation by up to two career-
related offices. Finally, academic degrees are covered by forty-six program-
matic agencies. A given university may find itself under the control of sixty
or more separate accrediting organizations and a dozen government agen-
cies. Public institutions undergo review by state boards of trustees, and
many professional societies that sponsor curricula require periodic peer
review. A recent report of the National Commission on the Cost of Higher
Education estimated that an institution like Stanford spends more than
twenty million dollars per year—almost eight cents of every tuition dol-
lar—on accrediting and compliance that offer little value to students. It
recommended rethinking the entire accreditation process:

The cost of accreditation has also increased in recent years. There has been significant
growth in the number of accrediting bodies, particularly specialized ones. Currently,
accrediting activities are undertaken by approximately 60 specialized agencies over-
seeing more than 100 different types of academic programs. Institutions report that
the self-study procedures involved with these accrediting efforts overlap and dupli-
cate one another and absorb large amounts of faculty and administrator time. . . .
The Commission believes a great deal of improvement is possible in developing both
accrediting standards and evaluation review processes that focus directly on student
learning. It believes accreditation should encourage a greater focus at both the pro-
gram and institutional level on productivity and efficiency.!

Not all of the world’s universities carry this kind of baggage, and when
there are abundant choices in higher education, nimble institutions are
more competitive.



The Factory 103

Every aspect of academic life in America has been penetrated by the
language and thought of the leaders who were the most influential people
at the time that universities were trying to define themselves and find their
footing. They happened also to be the leaders of an industrial expansion
that would last for most of the twentieth century. It is no wonder that their
concept of what a successful enterprise should be like was the one that pre-
vailed. Under their influence, the modern American university was crafted
to look like a factory:

On one assembly line the academicians, the scholars were at work; from time to
time they left their assembly line long enough to oil and grease the student assembly
line. . . . Above them . . . were the managers—the white-collared chief executive of-
ficers and their assistants. . . . The absentee stockholders sometimes called alumni,
the board of directors . . . the untapped capital resources known as benefactors . . .
the regulatory agencies and commissions in charge of standards.'?

By the beginning of World War I, what it meant to be an organized
academic institution had been more or less decided. The problem was that
the implications of what it meant to be a modern academic institution—
organized or not—were not yet apparent. It would be another thirty years
before the real shape of American higher education became discernible.
Enrollments at public universities in the second half of the century would
grow at stunning rates (see figure 8.1), while traditional private univer-
sities, whose models of governance and funding were adopted by public
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universities, would grow hardly at all. For-Profit institutions had not yet
made their appearance. Europe, India, and China had not yet appeared
as serious challengers to the coming dominance of American universities.

By 1950, the factories had been built. The plant managers had been
hired. The investors, assembly line workers, and regulatory bodies were all
in place. A discipline of quality control was being instilled in the workforce.
But neither the items that were to be manufactured nor those who would
buy them had been decided.



9 Disruption

The president of a major research university once showed me an email mes-
sage that he had just received from an alumnus:

I don’t care about academics at all. And I don’t want you to spend any of my money
on it. The only thing I care about is winning football games. And if you can’t get that
right, I am not giving you another penny.

It was not an unusual letter, he told me, and it depressed him. Despite the
doubts of some, most presidents think that intercollegiate athletics is a posi-
tive force for the university—a front porch that only expands the potential
donor base and does not compete with academic fundraising—according to
many interviewed for a 2009 study by the Knight Commission. Revisiting
a 2008 report of the NCAA president observing that the cost of athletics
programs was growing at an unsustainable rate—and citing a faculty critic
who wondered, “What’s the justification for a public university directing
60 percent of its capital expenditures over an entire decade toward a non-
academic auxiliary unit whose annual budget is only 8 percent of the entire
university?”—the Knight Commission reported:

It is clear that the question for many presidents . . . is not whether the current model
is sustainable but, given the forces at work, how long it can be sustained.!

A winning athletic program is just one institutional ambition, but the
idea of winning dominates goal setting in the Middle. When it comes to
setting goals, having a winning research program is right up there with
athletics, but for more complex reasons. Faculty career aspirations drive
investment—often despite institutional strategy. Professors who are not
at research institutions collaborate with former classmates and other col-
leagues at more highly ranked universities. Alumni—perhaps motivated by
patent licensing and economic development success stories—lobby senior
administrators for more aggressive research programs. Presidents want a
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bold story to tell donors. By a sizeable majority, however, universities in the
Middle enter the research game for financial reasons.

Institutions that are ranked lower in the Carnegie hierarchy plan to chase
those with more prestigious research profiles by more aggressively pursuing
federal research funds. They argue not only that the volume of research at-
tracts more talented professors, but that research dollars are a much-needed
supplement to a shrinking base of unrestricted revenues. In fact, the op-
posite is true. Research rarely pays for itself in the Middle, and universities
subsidize growth in research by diverting funds from educational programs.

Athletics, research, and dozens of other institutional ambitions to climb
the hierarchy are seldom central to education; and pursuing programs that
are peripheral to the educational mission is a major reason that costs are ris-
ing in the Middle. As tuitions rise, institutions in the Middle find that some
of their best students—their bread and butter—are now recruiting targets
for Elite universities, while others—those who are simply priced out of the
market—broaden their search for alternative choices.

There is also disruption from below. Value students compare the ben-
efits of For-Profit institutions—often priced higher than their traditional
counterparts—and choose the flexibility, services, and experience of online
programs. In the past, these were nontraditional students, not part of the
18- to 24-year-old pool that dominate the fifteen million currently enrolled.
Today, value students are drawn from the same pool of applicants that en-
roll in the Middle. In order to compete for these students, an institution in
the Middle needs two things: an equally compelling value proposition and
a way to deliver it at reasonable cost. Both require reinvention. Many tradi-
tional universities in the Middle find themselves not only unable to articu-
late their value, but also unable to reinvent themselves. It is not clear how
much disruption the two thousand universities in the Middle can tolerate,
but for many, resources are already stressed beyond the breaking point.

Aspirations

The most striking thing about inaugural addresses of university presidents
is that they are devoid of aspirations. Political leaders use their inaugurals
to outline not only the great goals that the electorate ratified—and now ex-
pect them to achieve—but also how they will depart from the ways of their
predecessors. Newly installed corporate leaders announce product plans or
a strategy to achieve market supremacy. An archbishop signals to his flock
what will be expected of them.

Apple CEO Steve Jobs waited a year to give his inaugural speech. But
when he did—the keynote address at the 1998 MacWorld Conference—he
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left little doubt that the meandering course that Apple had set in recent
years was not going to be tolerated in the future. It was less than six months
after the company had been rescued from a death spiral. After recounting
the chaos of past Apple product strategy, Jobs announced, “If we had four
great products, that’s all we’d need.”

New York Mayor Fiorello Laguardia was sworn in on New Year’s Day,
1934. He did not give a traditional inaugural address, but mindful that faith
in the New York City government was important to the county, he did give
a national radio address, proclaiming:

New York City was restored to the people this morning at one minute after midnight.
It is my duty from now on to guard and protect and guide the complete, peaceful,
and undisturbed enjoyment of that possession.

It is the norm for a leader of any sizable enterprise to use the occasion of
an inauguration to set the stage for what is to come. It is not the norm in aca-
demic life. The soaring inaugural addresses of Daniel Gilman and Chatrles Eliot
are overshadowed by the crushing silence of most newly elevated university
presidents, who seem unwilling to articulate either personal or institutional
aspirations. The speeches of university presidents resemble not so much in-
augurals as sermons intended to help the audience along a pathway whose
origin and destinations were both set long ago. They are generic. For the most
part, they could be swapped among presidents and no one in the audience
would be any the wiser. These are speeches of stewardship, not aspiration.

University of Illinois professor Eldon Johnson analyzed all of the inaugu-
ral speeches of state university presidents given prior to 1860:

Examination of the addresses has yielded findings which can best be presented in
relationship to five intellectual themes . . . (1) the reflection of self-conscious nation-
alism in new educational institutions to match the new republic, (2) the emphasis on
character building, morality, and discipline in student relationships, (3) educational
concern for, if not involvement in, the “big issues” out in society, (4) the seculariza-
tion of the state university and with the emergence of strong progressive devotion to
science, (5) the changing relation between higher education and church and state.?

These are addresses that proclaim the superiority of the American ideal and
connect the “Christian ideals” of training the mind with the discipline to
be imposed on students, faculty, and presidents who stray too far from it.
Despite rhetoric about the “well-being of society,”

there was little interest in external affairs of the time and an appalling indifference
to the great issues later defined by history.?

They set a high moral tone, but among all the inaugural speeches be-
fore 1860, there is not a single direct reference to slavery or the role that
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universities and enlightened citizens might play in abolishing it. On the
great social issues of the day, modern presidents have not been so reticent.
Dwight Eisenhower, for example, used his 1948 Columbia inaugural to fore-
shadow the danger that “arises from too great a concentration of power in
the hands of any individual or group,” but on the nature of his forthcoming
presidency, he would only commit “to devote my energies to the support
of Columbia’s able and distinguished faculty, in the service of America, in
the service of all humanity.” In her 2007 inaugural speech, Harvard’s Drew
Gilpen Faust took on the “host of popular writings from the 1980s [that]
charged universities with teaching too little, costing too much, coddling
professors and neglecting students,” by noting:

Universities like Harvard and its peers, those represented by so many of you here
today, are beloved by alumni who donate billions of dollars each year, are sought
after by students who struggle to win admission, and in fact, are deeply revered by
the American public.

She went on to promise accountability for Harvard’s future—a future shared
by Elite institutions and perhaps so well understood that further elabora-
tion would not be useful.

But what about the institutions in the Middle? In the Middle, presiden-
tial speeches emulate Columbia and Harvard. They routinely promise to
“cultivate in our students profound professional expertise,” “encourag[ing]
leadership across the university,” and “be inclusive not exclusive in service
to a diverse student body.”

Northwestern’s Morton Shapiro explained the rationale for his inaugural
speech:

I don’t view inauguration speeches as the place to lay out grand strategic plans, es-
pecially since I've been part of this community for all of six weeks. I've mainly been
listening rather than talking, and I'll continue to do so for some time before I feel
qualified to present my thoughts about the Northwestern of the future.

Yet nearly every president quickly takes action. Sometimes actions are
forced on presidents by external events—an economic downturn that
crushes the budget, a tragedy that demands administrative response, a gift
that changes the course of the institution. More often, however, modern
presidential actions are guided by carefully crafted strategic plans that have
been developed throughout many months in taskforces, retreats, and town
hall meetings. A typical university strategic plan emphasizes strong, action-
oriented concepts like winning, achieving research excellence, fundraising,
service, improving reputation, and student achievement.

There is no doubt that newly named presidents know that these are the
directions toward which their energies will be directed. Leaders of Elite
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universities take on agenda-setting, aspirational projects. Presidents in the
Middle with high aspirations, but—with meager resources to match them—
chart courses to take them from the Middle to the top by emulating the
Elites. Their presidents spend much of their time with alumni, students,
peers, and friends of the institution. But for the most part, presidents spend
their time with their faculty—the same faculty whose careers are bound to
the inconsistent nature of the multiversity.

The Price Tag for Ambition

Michael Crow’s 2002 inauguration as the sixteenth president of Arizona
State University was unusual precisely because he was specific about his
plans for the university, a sweeping vision that he called the New Gold Stan-
dard for a New American University. Much like Steve Jobs's 1998 speech,
Crow committed ASU to clear aspirations: to focus on the social outcome
of research, to be an academic enterprise, “a force, not only a place.” It was
an ambitious inaugural address that sought to redefine what it means to be
a public institution in the twenty-first century.

The price tag for academic ambition, however, is high. As reported in
The Chronicle of Higher Education,* the University of Kansas, in expanding its
faculty, staff, and facilities during the last twenty years, has nearly doubled
its state budget to $150.6 million. The downside of this impressive growth
is that it represents an overall 50 percent decline in the proportion of total
operating costs covered by the state.

Today, like most top public universities, the flagship campus in Kansas
relies on the state of Kansas for about 20 percent of its operating costs. The
gap has been filled by research funding and private donations, but the larg-
est component of new funding in Kansas has come from increases in tuition
and fees. Since it was granted autonomy to set its own tuition and control
its own spending, the University of Kansas has raised its student costs at
three times the rate of inflation.

Do these increases translate into value for students? It sounds like it,
because according to the Chronicle, much of this new funding has been
directed to enhance learning experiences: new faculty, counselors and suc-
cess centers, and programs such as writing centers and special programs for
learning disabled students.

But some of these funds are also used for marketing—Kansas, for example,
sends a quarterly newsletter to parents. The Kansas Student Success Office
is staffed by 850 academic and nonacademic professionals and is managed
by a vice provost. Research buildings and equipment; multimedia-enabled
classrooms and language labs; programs to increase the effectiveness of
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classroom teachers; and infrastructure such as computers, networking, and
power have also received a significant infusion of new investment.

New faculty and staff increase costs beyond salaries and wages. Laborato-
ries and expensive equipment can add a million dollars or more to the cost
of attracting a senior professor in the sciences, and the continuing costs of
maintaining an experimental research program in science and engineering
easily doubles the annual expenditures for personnel costs. Like many other
industries, health care consumes an increasing share of the Kansas person-
nel costs, rising 290 percent over the last twenty years.

Like others in the Middle, Kansas also expanded its research programs. I
have already described in chapters 6 and 7 some of the ways in which funds
are diverted in research universities, but lofty ambitions can raise overall
costs in much more subtle ways. In a research university, professors staff
new programs, centers, and laboratories, which means that many faculty
spend fewer hours in the classroom. This is an effective increase in the cost
of faculty, a cost that is funded by institutional resources and passed along
as increased costs per student, but it is not the determining factor in overall
costs. Costs associated with faculty have been shrinking as a proportion of
institutional costs for at least a decade. Rising costs and cash-starved state
budgets have put particular pressure on public institutions because they
must continually sell their value to increasingly impatient taxpayers.

Arizona State University, like all public universities, relies on the state for
partial support of its programmatic mission. Today, state funding accounts
for only 20 percent of the university’s total budget, making it comparable
to other top-ranked research universities. It has been an accelerating trans-
formation for ASU—part of what ASU president Michael Crow calls a re-
conceptualization—from a regional university to a research institution with
national standing and global reach. Just at the point when there were signs
that its agenda was succeeding, the university was forced to confront the
impact of a budget crisis of historic proportions.

In a public and bitter 2009 budget clash with members of the Arizona
legislature, ASU threatened to scale back on its ambitions rather than divert
funds or raise tuition.® Arizona spends approximately $12,500 per student,
a number already well below the national average of $14,058. It is a cost
that is divided approximately equally between state subsidies and student
tuition ($5,923). That makes today’s state support on a per-student basis
almost exactly what it was in 1980, before the university undertook its
ambitious plan. The state subsidy is also below international averages. The
average amount of money paid from public funds in the thirty member
nations of the Organization for Economic Cooperation and Development
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is a little more than $8,100 per student. Michael Crow’s commitment to
increased access to ASU and promoting an improved quality of life across
the state does not seem to be falling disproportionately on the shoulders
of Arizona taxpayers.

ASU regarded tuition increases as a last resort, but according to the Delta
Project, tuition increases outpaced all other revenue sources for both public
and private universities. The largest increases were in public research uni-
versities, and most of these funds did not end up in classrooms. In fact, the
Delta Project estimates that among all expense categories at all institutions
except for community and two-year colleges, instruction ranked nearly
dead last® in benefitting from tuition increases. Instead, tuition increases
made up for lost revenue.

Tuition increases have prompted a public focus on university costs. One
national survey measured public attitudes about costs and reported that
54 percent of the respondents believe that “Colleges could spend less and
still maintain a high quality of education.”” According to a report of the
National Center for Public Policy and Higher Education, the cost of higher
education at the nation’s colleges and universities has risen four times faster
than the overall cost of living.?

University presidents argue that students have received overall improve-
ments in success factors in return, like completion rates. But as these factors
have improved, colleges and universities have become increasingly less af-
fordable to families: forty-three states failed to receive passing affordability
grades according to a recent report card issued by the National Center for
Public Policy and Higher Education.® Figure 9.1 is a graphic depiction of this
failure. Over the last quarter-century, college tuition has grown 375 percent,
nearly one and a half times the next most volatile component of costs that
consumers bear: health care.

This is an “Are you teaching this summer?” moment, a disconnect of
enormous proportions in which universities and the public at large have
very different viewpoints. The National Center for Public Policy and Higher
Education interviewed twenty-eight university presidents about costs, ac-
cess, and quality at their institutions. By and large, universities argue for
increasing the public’s share of the financial burden of operating their
institutions:

Most of our respondents called for a major rethinking and reprioritization of the role
of higher education, which would translate into significant public reinvestment in
higher education. Although most are not optimistic that this will actually happen,
many strongly believe that governments should define higher education as a public
good (which should be supported by the community), rather than as a private good
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(which should be supported by individuals). And they feel that such a definition
should lead to greater funding for higher education.!®

Surveys of public attitudes, on the other hand, show little patience for
this view:

We find no sympathy for the argument that colleges and universities are starved
for financial resources. If higher education leaders want to make the argument for a
significant reinvestment in higher education, they may find that their words fall on
deaf ears given the public’s current state of mind.!

Mission Creep

At least one university president can put his finger on a root cause of the
decreasing affordability of a college degree. Universities are trying to in-
crease their value:

I think it is true that schools want to grow out of their mission. I think that it’s
a natural for any organization to want to move up the pecking order—and there
are definitely pecking orders in higher education. Just look at community colleges.
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Community colleges are doing a whole lot more these days than they used to, such as
economic development. I don’t know whether you call it mission creep or whatever,
but it is definitely becoming rampant.!?

What happens when value delivered to a marketplace comes at a cost
that is increasingly unaffordable to customers? Harvard Business School’s
Clayton Christensen has studied this question extensively:

In their efforts to provide better products than their competitors and earn higher
prices and margins, suppliers often “overshoot” their market: They give customers
more than they need or ultimately are willing to pay for. And, more importantly, it
means that disruptive technologies that may underperform today relative to what
users in the market demand, may be fully performance-competitive in that same
market tomorrow."

This is the innovator’s dilemma: in order for a business performing well
at the high end of its market—making sustained progress by listening to
its customers and investing in the features, products, and services that the
market apparently demands—to anticipate a disruptive technology that
will in the long run hollow out the leader’s value, the leader must stop—or
at least reduce—investing in the sustaining improvements that have made
it successful and begin investing in an inadequate approach that has little
market acceptance today. The dilemma is that it requires management to
do something that is, in essence, irrational. The list of products that have
disrupted existing markets is long and ranges from digital photography—
which disrupted silver halide photographic film photography—to electric
minimills that crippled the U.S. steel industry.

The same dilemma faces university presidents. The Knight Commission
noted as much by underscoring the decreasing affordability of intercol-
legiate athletics:

A president of a university with a particularly successful equity program warned,
“We’ll get to the point where we literally can’t do it. And we're one of the rich
schools. TV contracts won’t continue to grow. The money will cut itself off. We're
going the way of NASCAR, which priced itself out of its market by building too many
training facilities and the like.”!*

It is not only cathedrals to house supercomputers, expensive tech-
nology transfer offices, and cost-shifting that threaten to overshoot the
higher education market in the United States. It is growth in the number
and kind of institutional priorities, and it is the kind of mission creep
that seems irresistible to multiversities. Here is just a small sample of the
ways that American colleges and universities have found to expand their
missions:
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1 Simulated stock markets In an effort to capture students during the explo-
sive growth of financial markets that ended abruptly in 2008, many business
schools built multimillion-dollar “simulated trading floors” complete with
workstations for traders and high-definition screens for real-time trading of
financial derivatives. Operational costs for these facilities can easily exceed a
half million dollars per year, even as the Wall Street positions for graduates of
such programs disappear.

2 Nanotechnology research centers Inspired by the success of microelectron-
ics fabrication facilities in the 1990s, a number of engineering schools have
built newer, more expensive plants, some costing in excess of $100 million.
The reasoning behind such an investment is that companies will readily con-
tract with universities for small fabrication contracts that use state-of-the-art
equipment. The rebound in individual and corporate giving after 2000 that
would have funded these laboratories never materialized and many now sit
empty, a debt burden to the university that generates no revenue.

3 Distance learning facilities In an effort to capture nontraditional students,
corporate training markets, and international programs, universities invested
in high-tech distance learning facilities—many with $10 million price tags—
complete with high-speed network connections, large screen conferenc-
ing facilities, and professional studios. As the market for these facilities was
slow to develop and operating costs exceeded projections, many have ceased
operation.

4 Learning centers Reasoning that an improvement in classroom experience
would add value to a degree program, a number of institutions embarked
on the construction of expensive learning centers, with specialized lecture
halls, colocated advising, counseling, and other student services. But learning
centers are often staffed by nonprofessorial staff and administrators, and they
often come at the expense of investments in new curricula and laboratories.
Worse—however impressive they might appear to parents and donors—there
is little evidence that a generic learning facility adds anything of value to a
student’s education.

5 Hotel and conference centers Many universities have become operators of
commercial meeting spaces, often subcontracting to hotel chains and cor-
porate event managers. Campus hotels and conference centers are a favorite
destination for commercial training courses and meetings, whose organizers
find it easier to market their events if there is even a subtle hint of a univer-
sity endorsement. Because external groups pay retail prices, university groups,
who pay heavily discounted wholesale prices for the same space, often take a
back seat. The net effect is that on-campus facilities, designed to make it easy
for faculty and staff to host on-campus meetings, are frequently priced out
of the range of affordability for departmental and student activities. When
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on-campus facilities are unavailable, internal customers find themselves pay-
ing the same high, retail rates that they would have paid had the university
facilities never been built.

6 Industry research centers Originally sponsored by the federal government
as a way of improving industry-university collaboration, industrial research
centers now offer heavily discounted R&D services to member companies,
who—in addition to getting access to inexpensive student assistants—often
are allowed to tie up research deliverables with exclusive licensing arrange-
ments. Research quality varies wildly. Many research papers are so specific to
near-term problems that they are not publishable in peer-reviewed journals.
7 Federally Funded Research and Development Centers (FFRDC) Although they
are almost always staffed by full-time nonuniversity professionals, the federal
government’s twenty FFRDCs that are operated by universities are an important
revenue stream. Some, like the University of California’s Los Alamos National
Laboratory in Los Alamos, New Mexico, are so remote from campus operations
that local activists use contract renewals as an opportunity to protest the opera-
tion of facilities that are essentially research arms of federal agencies.

8 Performing art centers Always a result of gifts from alumni, state-of-the-
art theaters and performance venues are frequently campus showcases. They
host plays and concerts in much the same way that city and community
theaters do.

9 Foreign campuses When officials from Saudi Arabia approached academic
leaders in the United States and Europe about partnering to build a new uni-
versity along the Red Sea, many were skeptical. But a chance to share in a $10
billion endowment—professors from cooperating institutions were selected
to receive sizeable research grants—was an irresistible inducement for many
universities, including Stanford. In promotional materials for Saudi Arabia’s
King Abdullah University of Science and Technology (KAUST), Stanford'’s role
is carefully defined: “Stanford’s main role will be to assist in the selection of an
initial cohort of 10 faculty members in the fields of applied mathematics and
computer science and to help create a curriculum in these disciplines. KAUST,
however, will be responsible for the actual faculty recruitment.”” The rationale
for involvement, beyond the obvious financial one, is to extend the reach
of the university in a global way: “I think KAUST is a visionary project by
moderate people in Saudi Arabia. By helping these people, we have a chance
to make a big impact in this country, and since Saudi Arabia has become the
most important Arab country—a role that Egypt had had in the past—we can
also have a major impact on the region.”

" Stanford News Service 2008.
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There are hundreds of ways in which American colleges and universi-
ties expand their missions with interesting projects that—although they
are peripheral to core programs—satisfty demands of faculty, alumni, stu-
dents, and donors for more innovation, a more global outlook, and more
relevance to society and the nation. In virtually every case, programs like
these are the result of rational strategies,'S but those strategies are built on
assumptions that lead many institutions astray. University presidents in the
Middle, for example, find themselves in a never-ending race to compete
with more prestigious institutions in a desperate climb up the reputational
hierarchy. Here is how one president describes the dilemma:

Evidence of mission creep seems to be everywhere, but when I sit and I look at a full
range of institutions—from community colleges through research universities—I see
them talk about what they're trying to do and what they’re trying to accomplish.
They don’t sit there and say to you, “We're trying to compete with Harvard.” They
sit there and say, “We're trying to serve our constituency.”!¢

These programs may give students and alumni more than they need;
because there is always a shared cost that is spread unequally across
the university, they may ultimately cost more than students are willing
to pay for. When students stop paying tuition, the bubble can quickly
collapse.

What about the disruptors, the institutions that focus exclusively on
education, that rise or sink on the success of their value propositions? Many
of these institutions, like the proprietary universities, are far down the peck-
ing order. As recently as 2003, observers of the important trends in higher
education were generally dismissive of the ability of For-Profit institutions
to significantly threaten traditional, mainstream universities:

Schools such as Stanford and Williams, whose endowments allow them to subsidize
their students heavily, have nothing to fear from the likes of the University of Phoe-
nix, which must make money from tuition in order to remain in business.!’

The cash reserves on hand for the Apollo Group now rival endowment
earnings for many Ivy League institutions. Private, mainstream universities
that rely on skyrocketing tuitions for 80 or 90 percent of their operating
funds now look precarious as gifts and subsidies that would have been
cushions in normal times dry up. Most importantly, many students like
the disruptors. Enrollment at proprietary universities continues to grow
at an annual rate of 10 percent or more. For disruptors, growth is good.'
What is good for the disruptors is not necessarily good for mainstream
institutions.
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How Much Disruption?

There is no single tipping point beyond which the great universities in
the Middle become financially unstable, although the financial crisis that
began in the fall of 2008 has already pushed some smaller private universi-
ties dramatically close to instability.!” Other institutions have been more
creative.

Arizona State University president Michael Crow must have heard the
bridge begin to creak when he wrote an extraordinary open letter on Janu-
ary 21, 2009, describing how budget cuts proposed by the Arizona legisla-
ture would “reverse the progress ASU has made and set the institution back
a decade or more.”? In the end, federal stimulus funding helped to prevent
the realization of Crow’s worst case scenario, but not without some tough
decisions. The university eliminated 1,400 faculty and staff positions and
furloughed 12,000 employees. They eliminated some academic units and
merged others. Despite Crow’s public commitment to keep the academic
core of the institution intact and preserve the quality of undergraduate
education, a March 17, 2009, New York Times article characterized Arizona
State’s dilemma as follows:

This year, Mr. Crow’s plans have crashed into new budget realities, raising questions
about how many public research universities the nation needs and whether univer-
sities like Arizona State, in their drive to become prominent research institutions,
have lost focus on their public mission to provide solid undergraduate education for
state residents.?!

The view up close is very different. Crow believes that the New York Times
article mischaracterizes the university’s direction and said so in a March 29,
2009, letter in which he disagreed with the article’s premise:

While it is generally taken for granted that excellence and access are mutually ex-
clusive, the New American University model we are advancing is focused squarely
on Arizona students and seeks to prove that it is possible to combine the highest
levels of academic excellence, inclusiveness to a broad demographic, and maximum
societal impact.

When I asked Michael Crow what affect the budget challenges had on
his plans, he focused not on the university’s research mission but on his
efforts to realize the vision of access and impact for the citizens of Arizona.
“We used the budget situation to accelerate our transformation. We col-
lapsed seven colleges into other units, eliminated more than two dozen
departments by merging them into others, and reduced a number of gradu-
ate programs. We raised our tuition but expanded our financial aid, and
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that gives us huge control over how we devote that money to our access
agenda,” Crow said. ASU may have staved off the most dramatic, immedi-
ate effects of a 21 percent reduction in state support, but Crow told me that
the underlying problems remain: “We were propped up temporarily with
federal stimulus money, and we will eventually have to replace that with
tuition money, but the impact of the crisis intensifies our focus on this
agenda.”

Arizona State is just one of many state universities in the United States
that have weathered budget storms during the past fifty years. You would
expect that the systems that states have set up to administer higher educa-
tion would be an important factor in helping institutions through troubled
times, but increasingly, universities have found themselves at odds with the
larger university systems of which they are mere component institutions.
Surprisingly enough, the goals of university systems and their universities
are not necessarily aligned. In some cases, university systems work on a
totally different value system.

A large university system, like the State University of New York (SUNY)
system, enrolls hundreds of thousands of students on campuses ranging
from small community colleges to the large research campuses. SUNY head
Nancy Zimpher, like most system chancellors, is rewarded for controlling
costs, expanding access, and improving outcomes for the entire range of
institutions. Those are goals that do not always resonate in the Middle,
where institutions see themselves as fierce competitors for shrinking re-
sources. The 465,000 students of SUNY have been led by three chancellors
since 2005, and the lack of continuity shows. Like other system chancellors,
Zimpher struggles with a “we all succeed together” policy that is trusted by
neither administrators nor faculty members. It is not just smaller budgets
that bother the individual universities: it is the sense that the university
system may prosper at their expense. It is an especially severe problem in
New York, where SUNY bureaucracy extends to even relatively minor fis-
cal decisions that are left to the discretion of leaders in states with more
autonomous universities.

The University System of Georgia (USG) enrolls 283,000 students in
thirty-six campuses. Its flagship campuses, Georgia Tech in Atlanta and the
University of Georgia (UGA) in Athens, are routinely ranked among the
leaders in both public and private universities, but it has been a quick ride
for both campuses to their current positions. The strategy they have used
to achieve their rise through the rankings has made them vulnerable to
disruption as the USG leadership tries to balance the needs of the larger in-
stitutions with the demands of lesser-known campuses in far-flung regions
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of the state. Unlike SUNY, Georgia’s system has had continuous leadership.
USG chancellor Erroll B. Davis has been in his position for several years, and
the system has had continuity in leadership ranks for almost two decades.
But Davis also represents a break from the past. He is an African American,
for one thing. That is an important step for a system that was plagued with
racial segregation a half-century ago. Even more significantly, Davis had
limited academic experience before accepting his current job. He has an
industrial background, which makes it easier for him to talk about system-
wide success for USG's strategic goals of access, affordability, increased
capacity, and excellence in undergraduate instruction. The question that
SUNY’s Zimpher faces head on is seldom voiced at USG: what if success for
USG comes at the expense of Tech and UGA?

The alarm bells sounded at the research campuses as soon as Davis
started talking in public about his commitment to all of the colleges and
universities in the system and his skepticism about the ability of a faculty-
centered culture to adapt to the processes he wanted to import from the
business world. In an op-ed article for the Chronicle of Higher Education,
Davis compared the problem of institutionalizing system-wide transforma-
tion to administering change processes in a company: “In the academic
environment, processes are seen as something bureaucracies do to you and
not for you. The culture reinforces a strong sense of self as opposed to the
team—a strong sense of individual goals versus a sense of the greater good
or common goal.”?

It is easy to see why an appeal to the greater good has little appeal to
an institution like Georgia Tech. Georgia Tech is highly selective, with a
specialized mission, although the distinctions between Georgia Tech and
UGA are becoming increasingly blurred as UGA adds engineering programs
and Tech adds liberal arts, education, and humanities programs. In a typi-
cal year, Georgia Tech accepts less than 30 percent of its 20,000 applicants,
a number that is significant because it keeps the college’s quality indices
high. Access is important to USG, so Georgia Tech’s low acceptance rate
needs to be balanced elsewhere in the system. In-state applicants who are
not accepted at Georgia Tech but who are eligible for a HOPE scholarship
can find engineering programs at four other USG campuses, thus spread-
ing—in the name of access—scarce funding for the expensive engineering
programs over a larger number institutions. When resources are expanding,
that does not create an insurmountable problem. But when—as occurred
during the 2008-2010 recession—successive years of double-digit bud-
get cuts force the system to choose among strategic goals, tuitions rise to
help protect programs. In the spring of 2010, Davis proposed a 77 percent
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increase in tuition for USG’s research institutions, but the public outcry
eventually forced the state legislature to pass a more modest increase.

One effect of increasing selectivity is that it narrows the range of stu-
dents who enroll. Students whose high SAT scores make them attractive
to Georgia Tech also make them eligible for acceptance at an Elite institu-
tion. There is no data to indicate how much the applicant pool at Georgia
Tech overlaps the Elites, although it is safe to assume that as the fourth-
ranked engineering program in the country, located in an attractive city
with a pleasant climate, many top students would include Georgia Tech in,
say, their top ten choices, along with Stanford, MIT, and Berkeley. Georgia
Tech’s tuition—even for out-of-state students—is among the lowest in the
country, which gives it an advantage among competing programs. A 77
percent tuition increase would have changed the minds of some top high
school students, taking a big bite out of Georgia Tech'’s bread and butter, its
best entering freshmen.

This is a threat to aspiring state universities in the Middle. They are vul-
nerable to system-wide tuition fluctuations because their low tuition allows
them to compete with the Elites. They are also vulnerable to system-wide
attempts to increase access and capacity because it spreads budget dollars
across more campuses and programs. However, compared to other disrup-
tions, the impact of system-wide decisions might turn out to be minor.
Colleges and universities in the Middle are completely exposed to the threat
of proprietary universities.

Disruption from Below

How about disruption at the other end of the spectrum? Although the Uni-
versity of Phoenix estimates a 15 percent market overlap with nonprofits,
it is very unlikely that there is significant overlap with Georgia Tech’s ap-
plicants. When I was dean at Georgia Tech, the Indian software and con-
sulting giant Wipro proposed a cobranded undergraduate computer science
program aimed at DeVry, Phoenix, and similar students with an aim to
provide an enhanced workforce for Wipro’s new U.S. data centers. The po-
tential demand for such a program was less than 10 percent of our applicant
pool, so we turned down the proposal, but as costs rise for engineering
programs, there will be an increasingly significant overlap between the ap-
plicant pools at the For-Profits and the smaller USG campuses, diluting the
applicant pool at Georgia Tech as well. If Tech were to lose 15 percent of its
best applicants to Elites and For-Profits, it would have to make offers to the
next tier of entering freshmen with lower SAT scores, lower grades, or both.
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It otherwise risks an overall reduction in the number of entering freshmen.
This, in turn, imperils the funds it uses to pay freshman instructors and
teaching assistants. It is a process that could cascade through the entire
university system, putting pressure on all institutions to lower admission
standards, reduce the size of programs, or find ways to increase the number
of highly qualified applicants. At the same time, the For-Profits are putting
increasing pressure on the lower end of the quality scale, so all USG institu-
tions have to pay more attention to price-sensitive students. In every alter-
native, all universities in the system would have to change their underlying
business models to remain competitive.

Every institution in the Middle has to face disruption from above and be-
low. Adding new programs and services increases costs. Cost increases make
the most attractive students vulnerable, either to a more compelling value
proposition from an Elite or a lower-cost alternative. Cutting costs with-
out fundamental change is not the answer, either. For-Profit institutions,
online universities, and creative users of new technology have already de-
constructed their offerings and put them back together in imaginative ways
that increase value to their students. Mainstream higher education in the
United States falls further behind as it struggles with real organizational
and financial issues but remains locked into an increasingly uncompetitive
set of assumptions—assumptions that are questioned by alarmingly few of
their leaders. In the view of many, “higher education is out of touch with
changing realities and suffers from many of the same structural flaws that
have harmed the healthcare system.”??
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10 The Value of a University

When a university has been doing useless things for a long time it appears at first
degrading to them to be useful.

—John Henry Newman, The Idea of a University, 1899

There is an ancient pattern that governs academic institutions. Modern col-
leges and universities are essentially unchanged since medieval times. Con-
temporary academic regalia replicate the formal social attire of professional
guilds and civic societies of thirteenth-century Europe. The administrative
structure of departments, deans, and rectors has been handed down intact
from the masters at the University of Paris who were divided into faculties
on the basis of disciplines. Medieval universities conferred degrees with
contemporary-sounding names, like Bachelor, Master, and Doctor. The idea
of a curriculum—and even the name “liberal arts”—comes directly from
the required courses of study at the first universities in Italy, France, and
Spain. Oxford and Bologna had many of the same “town and gown” con-
flicts that Duke and Purdue have today.

The only aspect of day-to-day academic life that seems to have changed
substantially is the plight of the university student:

For him there is no rejoicing in the days of his youth, and no hope even of a compe-
tence in the future. His lodgings are wretched and neglected; his dress is miserable,
and his appearance slovenly. His food consists of peas, beans, and cabbage, and His
bed is a hard mattress stretched on the floor, and sleep brings him only a meagre
respite from the toils of the day.!

Many of the conflicting ideas shaping higher education today were also
the important forces when universities were born. For example, whether
a university is run for the benefit of its students or its faculty has always
been a source of bitter contention. The risks that a university faces when its
curriculum is frozen—and of marginal practical value—were known to the
sixteenth-century institutions whose economic models failed to survive the
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Renaissance. Even the impact of abundant choices on the course of higher
education was known. Its imprint can be found in the fate of medieval
universities.

A Few, Charismatic Teachers

Rooted in medieval Europe, modern universities owe their existence to an
interesting cast of characters and events, both political and religious. At
the start of the twelfth century, there was a renewed interest in learning.
Aristotle’s lost writings had been rediscovered, and they raised profound
questions about the relationship between faith and reason—questions that
scholars had ignored for centuries. Charismatic teachers like Thomas Aqui-
nas, Saint Anselm, and Peter Abelard became popular by showing their
followers how to use logical, systematic tools to reopen debates that had
been considered settled. Intellectual life in southern Europe was in swirling,
turbulent ferment at the exact moment that universities were founded.

The French monk Peter Abelard is today known mainly for his disastrous
love affair with Heloise—leading eventually to his castration and her forced
servitude in the convent of Argenteuil—but his real contribution to the
West was the establishment of schools organized around his teachings and
methods. He was famous for using rational argument to best the leading
scholars of the day, but it was no doubt his arrogance, stature, and striking
looks that also drew thousands of students from across the civilized world
to his lectures. His master work was a text called “Sic et non”?—literally,
“Yes and no”—that cleverly challenged theological orthodoxy by using
the words of Church fathers “to formulate certain questions which were
suggested by the seeming contradictions in the statements.” The goal was
ostensibly to help students acquire dialectic skills, but the effect of “Sic
et non” was to annoy orthodox scholars. Abelard was aware of his effect
on ecclesiastical leaders,® and cultivated the broad appeal of this ability to
irritate authority. It was a trait that resulted in his serial condemnation.
He was persecuted literally to his last breath, but his insistence of free-
dom to criticize—without obligation to accept unquestioningly the word
of authority—Ileft a lasting impression on the communities of teachers that
would become the first universities.

Abelard in Paris was not the only one with influence.* Students were
attracted to schools where the scholars had great names. An Italian jurist
named Inerius studied the entire body of civil law in Bologna at the same
time that a Benedictine monk—also in Bologna—named Gratian was teach-
ing canon law, so twelfth-century law students were naturally attracted to
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Bologna. Students of philosophy went to Paris. Padua and its anatomical
theater attracted medical students from around the world. When French-
English relations soured during Henry’s reign, English students in Paris
returned home to make Oxford an important center of learning in philos-
ophy. Students were attracted to Vicenza in Italy, Salamanca in Spain, and
Toulouse in France.

The first universities were loose associations of scholars like these. Some-
times the teachers and pupils together numbered only a few hundred, but
within a few decades Bologna, Paris, and Padua grew to communities of
several thousand scholars. The Vatican and local civil authorities registered
them as Studia Generale and dispensed special privileges to the masters, as
the teachers were called.

Kings and popes could declare masters at a Studium Generale to be do-
cents (jus ubique docendi), which gave them the right to teach at other Stu-
dia. This of course encouraged much smaller and insignificant schools to
also claim Studia status. Unchecked, this kind of competition would have
led to chaos, so to qualify as a Studium, an institution needed to show
three things. First of all, a true Studium was not to be operated only for the
citizens of its own town; it had to draw international students in significant
numbers. Secondly, a Studium had to have a legitimate claim on excel-
lence by having a significant number of masters to teach students. Finally,
a Studium had to offer a recognized curriculum; it was required teach the
seven liberal arts and one more advanced field like theology, law, or medi-
cine. Getting agreement in medieval Europe on this kind of regulation was
not as difficult as it would seem. Religious and civil authorities gave dis-
pensations to Studia, so they were motivated to agree on a way to register
them. Papal registration did lead to some anomalies, however. Cambridge
was a Studium, but Oxford was not. Padua did not accept a Papal grant
until 1346. It had asserted its right to operate as a Studium years before,
and it accepted the grant only as a recognition, not as a conferral, of its
privilege.

Within decades, the first famous degree-granting Studia Generale of Eu-
rope became well known as theatrical backdrops for the performances of
secular scholars as well as the many Benedictines, Dominicans, and Francis-
cans who attracted talented and ambitious students in large numbers. The
popularity and prestige of the medieval professors rested on their control
of the university and the powerful positions attained by their students,
but it also was sustained by their ability to entertain and enthrall. Mas-
ters were encouraged to lecture across Europe and to share documents and
learning. The Studia became focal points of political tension as ambitious
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scholars clashed with burghers and clerics. Perhaps inspired by the mav-
erick priest Abelard, disruption was key to the success of early western
universities.

The self-governing, self-regulating model evident even today helped
maintain the culture of excellence and inquiry through the centuries, de-
spite Church intrusions into academic matters. Free inquiry could lead to
heresy, a crime that meant catastrophe for the perpetrator, and the ever-
present threat of intervention by the Church had a moderating effect on
free inquiry. Orthodoxy of the sort that forced Galileo to recant his astro-
nomical discoveries slowed the pace of innovation outside the arts, but it
did not stop it completely.

What had been loose associations of pupils and masters—bound by aca-
demic, not national, culture and a common need to protect their interests
from religious and civil interference—became more formal entities. They
became universitates—literally, corporations. A universitas was the academic
version of a guild in the world of commerce.

Conservative Homes of Outmoded Knowledge

Part of the motivation for more organization was a desire to create a frame-
work for operating the university. Bologna was mindful of its place among
the Studia and enacted statutes that detailed the responsibilities that its
faculty members had to both students and colleagues:

For the utility and benefit of scholars and students, it is hereby declared that disputa-
tions should be held by the doctors and professors in the manner specified below;
namely, that the junior faculty should begin with the first lecture once each week,
in the morning if it is a holiday or in the afternoon if it is not; and the following
week another teacher will lecture upon another question. . . . He who has argued a
question of theory must afterwards argue a question of practice. And every doctor or
professor must be personally present at each of the disputations straight though until
the end, and must participate in the discussion or be punished by a fine.

The universities in Bologna and Paris moved along separate paths. They
were two completely different kinds of associations. The University of Bo-
logna was a guild of students, in which students legislated for themselves.
Paris was a masters’ guild, complete with rules for dividing into the facul-
ties that were to become the center of academic life and with hierarchies
organized around them. Every other European university followed one of
these paths. The southern universities in Italy, Spain, Portugal, and parts
of France were for the most part student universities. Northern universities
were run by the masters.
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Every aspect of academic life in masters universities was thoroughly doc-
umented, and it is because of those documents that we know much about
both their structure and day-to-day life. This documentation survived the
centuries, and it would have been readily available hundreds of years later
to the founders of colonial universities in America who adopted the struc-
ture and rules of the masters as their own.

The rules at student universities were informal, so daily life in them is
not as well documented. We do know that students attended universities to
acquire professional skills. They were all training to be doctors, lawyers, or
civil servants. They were the offspring of poor and working-class families,
because the children of wealthy families had no interest in pursuing a pro-
fession. For the privileged classes, there was no value in a university degree.
Most of the students were already members of a profession, and many were
members of the clergy.

The guilds at student universities were associations of foreign students,
divided into Nations, and “they early recognised the necessity of union
if full use was to be made of the offensive and defensive weapons they
possessed.”® Indeed, students frequently found themselves at odds with
both the masters’ guilds and the local authorities. The masters, who took
great pride that they—in contrast to the students—practiced a profession,
resented the freedom and authority that student universities gave to stu-
dents—mere apprentices—to make academic choices for themselves. Stu-
dents did little to help their own cause. Local officials had to contend with
rowdy students fueled by alcohol, prostitution, and poverty.

On the other hand, the students were not without “offensive weapons”
of their own: they used purse strings to check both faculty and civil author-
ity. Masters did not draw salaries from the university. They were financially
dependent on the students and would remain that way until the masters’
guilds were organized enough to restrict the flow of teachers into the pro-
fession. Civil authorities also depended on the students. A city’s prestige—
and a great deal of its income—rested on the reputation of its university, so
city officials lived in constant fear that the students—who had no real local
roots—would just pick up and leave.

By contrast, masters’ universities were faculty-centered. They focused on
internal matters more germane to building the teaching profession, which
rapidly became more organized. A professor’s main allegiance was with the
faculty or academic department where he held an appointment and with
the deans who oversaw the faculties. This inward focus led masters universi-
ties after Abelard to become quite conservative. Paris banned the teaching
of the “new Aristotle” for some time and focused to an alarming degree on
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questions like how fast a master should deliver his lecture: “Were they to
dictate lectures or to speak so fast that their pupils could not commit their
words to writing?”’

The most visible influence of masters guilds were the barriers they
erected to control the admission of students. All instruction took place in
Latin, so students had to demonstrate fluency by passing an examination
before entering the university. Masters in Paris also added French require-
ments, asserting that it would not be possible to function without fluency in
French.

They also set up a pecking order in the curriculum. At the top of the
liberal arts was the Trivium—grammar, rhetoric, and logic—and the more
quantitative disciplines of the Quadrivium—arithmetic, geometry, astron-
omy, and music—were viewed as relatively unimportant, except for such
specialized purposes as reckoning ecclesiastical dates.

The spread of universities in northern Europe followed the model of the
masters’ guild. The first northern university was founded at Prague in 1347
and was followed by Vienna and then later by many German universities.
All were masters’ universities. The number of European universities doubled
during the next century, but a shift in thinking about the value of a univer-
sity was taking place.

No longer merely places to train for a profession, universities became
part of a wave of European humanism, created by civil leaders who believed
that society would be better off with a more educated population. The skills
that were imparted were not only the professional skills of medicine and
law. The principal skill that a master university taught was scholarship, a
skill that soon became remote from practice. What universities taught be-
came more codified as scholars agreed on the rules of scholarship, and as
each new generation of masters became more invested in the rules, change
became less acceptable. As their subject matter became more predictable
and the curricula became more conservative, German and English univer-
sities became highly organized institutions for undergraduate instruction.
It was the kind of conservatism that seemed to demand protection by civil
authorities, so statutes were enacted that dictated both the core curriculum
and examinations. Some began to call universities “conservative homes of
outmoded knowledge.”8

Under the influence of masters, German universities took on tasks that
had only distant connections with their academic missions. While Italian
universities continued their tradition of scholarly research, German uni-
versities filled a gap in civil society. They managed the European Reforma-
tion, for instance. In the absence of other authorities, a long list of German
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scholars managed Luther’s Theses and the Reformation for the next hun-
dred years.

The older Studia, now dominated by masters, had become the estab-
lished civic universities of Europe. Above all, the master universities became
arbiters of what it meant to be educated. Inevitably, this meant that faculties
imposed their will on the students in the form of rigid courses of study—a
core of knowledge that everyone who passed through their gates had to
possess. Free-flowing dialog between undisciplined, demanding students
and charismatic masters was replaced with austere, unpleasant classrooms,
aloof professors, and the compulsion of a classical core curriculum.

Being That There Are So Many Grammar Books

By the early seventeenth century, European universities—particularly mas-
ters’ universities—had hit a dead end. In the eyes of their critics, they were
moribund, victims of events, driven to irrelevance by the Renaissance. Mas-
ters shouldered most of the blame. Above all else, masters were scholars,
and they trained university students not so much to practice a profession
as to be scholars who studied the profession. Intellectual conservatism had
taken a firm hold on the Studia. And because Renaissance universities had
no serious competitors, the desires of the masters always won out. They
had no reason to change.

There was little that universities could do about the tolls exacted by war
and disease—forces that affected all social institutions, including the uni-
versities—but they were slow to recognize that students had also changed.
Gone was the mature—if rowdy—Ilaw student of Bologna, the poor son
of a poor family, whose purpose was to acquire training as a jurist. He was
replaced by the son of a more wealthy European family—a younger boy,
who was not easily impressed by the fame of the local masters. Wealthier
tuition-paying parents were looking for amenities that the comparatively
austere Studia could not provide. They were looking for much more serious
preparation for the uncertainties of life than could be offered by a bloated
and sometimes irrelevant core curriculum. The Studia were slow to recog-
nize that they had competition.

Students in the seventeenth century had alternatives. There were, sud-
denly, abundant choices available to them. In 1599, a small group of Je-
suit priests working at Collegio Romano, a small, new college that had
been founded a few years before by Saint Ignatius of Loyola, published a
plan for educating priests. The Jesuits probably had modest goals for Ratio
Studorium, as the plan was called. They clearly did not anticipate that
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enrollment in Collegio Romano would explode, but it did. The number
to students grew so rapidly that within a year of its founding, it moved to
a larger campus. Ratio Studorium became a blueprint for an international
network of universities to rival civic universities, as the state-sponsored
schools were called. Within a year, new universities were also established
in Parma and Mantua, a 20 percent increase in the number of Italian
universities.

Part of the Jesuit inspiration seems to have been a realization—around
the middle of the sixteenth century—that there was little in the civic uni-
versity experience that could not be duplicated and improved upon with
better teaching. Textbooks were widely available, and it worried the Jesuits
greatly that they had to find a way to be valuable beyond the rote memori-
zation of what a distant scholar had written. This 1558 exchange between
the Jesuit priest John Paul Nicholas and the bishop of Perugia shows how
they struggled with the idea that the value of a university education was
not in the—now interchangeable—texts:

Monsignor, being that there are so many grammar books as good as that of Sasso,
it does not seem necessary to me to change, especially if Sasso’s is no different than
the others. . . . Monsignor, until now it has been said in town that we do not have
a method for teaching; this is false, because we have much experience, but if we use
Sasso’s book, they will say what our students have learned, they have learned from
Sasso, not from us.’

This is an eerily accurate foreshadowing of the open courseware movement
that originated at MIT at the end of the 1990s. Open courseware advocates
reason, as did Father Nicholas, that because there is little to distinguish the
content of courses—including texts, notes, and other materials—content
should be freely distributed to anyone who wants it. This, of course, places
an increased burden on universities to distinguish themselves by the qual-
ity of the experience they offer to students.

The Jesuits were as flexible as the masters were inflexible. They offered
boarding and activities like horsemanship and dance to attract wealthy
students. Mantua offered a course of study in chemistry, a subject that
was taught nowhere else in Italy. Parma was half-civic and half-Jesuit.
Collegio Romano had neither a medical school nor a law school, which
were required components of civic universities. The Jesuits were, how-
ever, inflexible on one point: their universities promised a preparation for
professional life.

There was a similar movement in the Protestant world. In 1559, Jean
Calvin and Theodore Beza founded the Geneva Academy. Calvin’s new
university was able to attract famous teachers in such large numbers that
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Protestant students, particularly English students whose reformist beliefs
locked them out of Jesuit schools, flocked to study in Geneva.

The masters’ guilds reacted by circling the wagons. They became even
more conservative and protective of their profession, but that did not stop
the new, more liberal institutions from attracting the most prized students
in large numbers.

This was the first of many migrations of students away from traditional
institutions as newer and more pragmatic alternatives appeared. The dis-
placed universities—older and more established—suddenly found them-
selves defenders of a principle, becoming even less willing to bend to the
needs of students. Ultimately, by the end of the Renaissance, rigid and mar-
ginalized European universities were undermined by dozens of more liberal
alternatives. It was a pattern that would be repeated centuries later in Amer-
ica, as a handful of American colonial colleges grew first to dozens and then
to hundreds of public and private, secular and sectarian institutions. The
pattern would reappear again at the start of the twentieth century, when
established public universities were assailed—and forever changed—Dby the
appearance of hundreds of alternatives, their value undermined from the
top by the ascendency of private universities and from the bottom by ubig-
uitous state institutions. Now, at the start of the twenty-first century, we are
poised for the next repetition, the result of the sudden availability of tens
of thousands of new alternatives: an abundance of choices.

The American University

Some in higher education have seen the parallels with the past and tried
to swing the pendulum back to students. There is a trend at many univer-
sities today toward a student-centered campus, but it is less a movement
than a grab bag of marketing ideas. A typical student-centered university
proclaims:

A student-centered university community is entirely committed to ensuring that stu-
dents have opportunities to succeed in their academic, co-curricular, extra-curricular,
social, moral, and civic endeavors while they are enrolled as our students and
throughout the remainder of their lives. All members of a student-centered univer-
sity community assist students in achieving their individual academic and personal
goals while meeting the goals described in the university’s mission statement. The
student-centered institution inspires students to develop the attitudes and skills that
are essential to a rewarding life of learning, leadership, and service.'®

In the earliest universities, the tension between masters and students
created two separate kinds of institutions. The impact on the course of
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higher education was profound, but there is no corresponding struggle in
modern American universities. Modern-day student-centrism says virtually
nothing about education. Despite the name, student-centered universities
are quite traditional faculty-centered institutions. The same curriculum is
taught in faculty-centered and student-centered universities. Governance
is indistinguishable. Leadership is unchanged. But that does not mean that
American universities are not on an evolutionary path.

American universities are a backdrop for a different kind of battle whose
outcome is still uncertain. Much as Arizona State’s Michael Crow searches
today for a model of the New American University, every generation of aca-
demic leaders has struggled with defining a value proposition for American
higher education that was compelling for its time and place.

With the founding of Harvard in 1636, the path for American universi-
ties was set. The first colonial colleges were founded by graduates of foun-
dering European universities. Harvard was founded by Protestants who had
attended Oxford and Cambridge. The English schools clung to the model
of residential colleges long after the rest of Europe had abandoned it, so
Harvard was established as a residential university. By statute, the contents
of core courses of study and examinations in England were prescribed, and
because its founders were Oxford and Cambridge graduates, Harvard also
taught a classical core curriculum. Oxford and Cambridge were both mas-
ters’ universities, so Harvard operated under the control of a master. His-
tories make no mention of famous scholars present at Harvard in its first
years, so its primary hold in the Americas was its Puritan foundation, a
foundation that would dominate the university until 1708. But since Har-
vard was a model for the colonial universities that followed, institutions of
higher education in America thought of themselves as “smaller and poorer
cousins of English universities.”

This was apparent to Thomas Jefferson—an admirer of the Geneva Acad-
emy—whose University of Virginia in the early nineteenth century set up a
system of electives to counter “superficiality and compulsion, the two evils
which finally undermined the classical course of study.”!! It was not a suc-
cessful experiment. Virginia itself abandoned the most radical of Jefferson’s
proposals and returned to a core curriculum within a few years.

It would be decades before the experiment—propelled by an affluent
and restless population of students who were not at all convinced that they
needed to study what their parents had once been compelled to study—was
tried again. The experiments would be influential, but they would never be
conclusive. Even after the introduction of majors and specialization abol-
ished the most objectionable aspects of compulsion, the new American
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universities continued to struggle with what to teach and how to teach it.
American students, on the other hand, were not as patient.

Maybe it was something in the American spirit that caused a resurgence
of student-centered forces in the new universities, but like the thirteenth-
century students who formed guilds, American students were drawn to ex-
tracurricular pursuits that were more in keeping with American culture.
Students were no longer convinced that their preparation for life needed
to be confined to classrooms. They were drawn to athletics, clubs, and fra-
ternal societies in ways that European students were not. Like the old mas-
ters, nineteenth-century academic leaders had a dim view of this trend.
They thought that organized activity outside the classroom was overtly
subversive to the classical university model. At the very least, it “inspired
vigorous young men to seek some better means of expressing their goals,
their values, and their interests than the authorities were willing or able to
provide. 2

Before long, the university experience included entry into a self-
governing social network that rivaled the established authority of the uni-
versity. The campus was a place to experience higher education, although
there was often not a clear connection between the experience and educa-
tion itself. Students were demanding a “better means of expressing their
goals,” and universities were once again forced to confront the idea of spe-
cialization. They needed to redefine the connection between what students
wanted to learn and what was being taught. It would no longer be possible
to ignore the call for a system of electives and majors.
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It is not always a pretty image, but college professors spend a lot of time
thinking about how to chop knowledge up into pieces. Most of the time,
the result is a new course or two, a change in exam schedules, or, rarely, a
new major degree program. Most Americans know what a college major is,
although most people would not be able to tell you the difference between
a major in psychology and one in cognitive science. By the same token,
most Americans understand that there is a difference between an Associate
of Arts degree from the local junior college and a Doctor of Philosophy de-
gree from Oxford University. Fewer know about the Columbia Curriculum
or the Bologna Process, and fewer still have any idea what the holder of
the Agregacdo or the Diplomed’Etudes Approfondies is qualified to do. It
is apparent chaos, but to most people, the chaos does not matter, because
they believe that there is a connection between these artificial labels and
something that has value to students.

As long as there is an implicit agreement between the universities that
package knowledge and students whose life goals require that knowledge,
the jumble of degrees, diplomas, and majors is irrelevant. The value of a
university is tied to this agreement, but as I have tried to show in other
chapters, the reservoir of public trust in the agreement is not boundless.
History shows that when the compact is broken, universities are faced with
redefining their value, sometimes in profoundly disruptive ways. What is
unique about the disruptions facing universities today is the scale of the
problem: tens of thousands of new universities, billions of new students,
and trillions of dollars in a global economy that all depend on higher
education.

Understanding how universities might survive these kinds of disruptions
requires a short detour into a modern idea: the peculiar economics of the
Internet.
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Most Majors Are Not Popular

The U.S. Department of Education keeps track of the degrees awarded by
accredited institutions of higher learning, and the resulting data can be
plotted on a bar chart, or histogram, that represents the popularity of the
various major fields of study. Figure 11.1 shows the frequency distribution
of degrees awarded by American colleges and universities for the academic
year ending spring 2006.

Business is the most popular major. It is chosen by approximately 15 per-
cent of all undergraduates. Business is followed in popularity by the social
sciences and education, each of which is chosen by roughly half as many
students. English and computer science, popular majors on most campuses,
are 64 percent less frequent than psychology, which ranks fourth behind
education. Not counting ties, or near ties, the most popular majors are
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The most popular majors.
Source: U.S. Department of Education National Center for Education Statistics,
2004-2006.
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roughly twice as popular as the next most popular. Interestingly enough,
there does not seem to be much difference in the popularity of library sci-
ence and a field of study called precision production. Engineering is very
popular, but that is largely because the data does not break out the separate
engineering disciplines like electrical, mechanical, textile, systems, and civil
engineering. Some engineering disciplines graduate only a few dozen stu-
dents annually, which would make them roughly equivalent to the least
popular majors. Even so, engineers account for only 2.8 percent of all the
graduates. On the other hand, there are many majors that are not individu-
ally popular but that constitute the majority of all college graduates. Of the
roughly 2.3 million degrees granted in 2006, the majority were granted in
majors like mathematics and philosophy that were not the most popular,
but that together account for more majors than business.

A statistician might ignore the irregularities in the 2006 government
data and draw a smooth popularity curve for college majors that looks more
like the diagram in figure 11.2, making it clear that although there are a
few very popular majors on the left, most people choose majors on the
righthand side of the curve. Statisticians call that part of the curve the long
tail. Even a quick glance at figure 11.2 shows how the long tail got its name.

American universities are organized around the idea of popularity. It is
easy to find entire buildings devoted to fields that attract many students,
like education, psychology, and journalism, but ethnic studies programs
often share office and classroom space with geography and anthropology
departments—all of which are relatively unpopular—on the edge of cam-
pus. On an American campus, it better to be popular; more students means
more professors and more offices, laboratories, and support staff. Popular-
ity means more resources, but it is not a hard and fast rule. There are also
unpopular majors that seem to be well heeled.

Mathematics departments, for example, are often among the largest de-
partments on a college campus. Despite a general lack of sponsored research
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Figure 11.2
The long tail.
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funding in the mathematical sciences, there always seem to be ample sup-
plies of graduate students to supervise freshman calculus recitation sec-
tions. The only reason relatively unpopular fields like mathematics get their
own buildings is that virtually everyone on campus is required to take a
math course. This has the effect of artificially enhancing the popularity of
mathematics courses. There are no Department of Education data for the
way that student credit hours are distributed. But at most universities, the
statistical distribution does not look anything like figure 11.2, because gen-
eral education requirements keep enrollments in some courses much higher
than they would be if students were allowed to make unfettered choices. If
all students were required to take the same, common set of courses, then
there would be no long tail. In a university where all students take the
same, common set of courses, all fields get approximately equal shares of
the university’s resources.

As soon as students are allowed to make choices, some courses become
more popular than others. Some departments win the battle for budget
dollars; others have to settle for less space, fewer classrooms, and fewer
professors to teach the smaller number of courses that students choose.
Absent required courses, the farther out a major is in the long tail, the more
financially difficult it is for a university to offer it. At some point, it is not
economically feasible to offer majors in the least popular fields. Universi-
ties, like many other businesses, struggled with the economics of popularity
and unpopularity—the economics of niche markets—until the invention
of the Internet.

Hubs and Spokes and the Internet

The Internet is full of rankings that look like figure 11.1. The web pages
indexed by the Google search engine are listed in order of popularity.
The popularity of a web page is in turn determined by something called
its page rank. The page rank is measured by how many other pages refer
to a given web page—pages that are mentioned by many other pages are
considered more important and receive a higher page rank. When Google
delivers its search results, the pages are listed so that the ones at top have
the highest page rank. Experiments confirm that the page with the top
rank is roughly twice as popular as the next page listed. The same is true
for membership in Yahoo! groups (the most popular groups are approxi-
mately twice as popular as the next most popular group), as well as many
other phenomena that have nothing to do with the Internet, such as the
population of human settlements, the value of oil reserves, the historical
return on stock prices, and the distribution of word frequencies in the
English language.
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Let’s imagine a map of the World Wide Web that represents the popular-
ity of web pages. To draw the map, start at any web page. We can use a dot
to stand for web pages. For every link on the page, draw a line to the dot
for the corresponding page, and continue this process until there are no
more lines or dots possible. This is, in fact, how Google and other search
engines work. They crawl along the connected dots and lines of the map
of web pages to try and figure out which pages are the most popular. It is a
never-ending process because there are many hundreds of millions of web
pages to be crawled in this way, and there are always new web pages and
links that appear. A map of even a tiny portion of the Web, like the one
shown in figure 11.3, is enormously complex.!

Figure 11.3
A map of the Internet.

Image courtesy Matt Britt; permission granted under Creative Commons Attribution
2.5 Generic license, 2006.
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Although it looks like a spidery lace, a map of the Web is actually a net-
work. If you zoom in to the nodes of the map in figure 11.3, you'll notice
that it is a vast network of hubs and spokes. Hubs represent very popular
sites like Amazon.com, and spokes depict the many connections that link
to the popular sites from other—often less popular—sites far out on the
long tail. Hubs and spokes are just another way of looking at phenomena
in which there are a few highly ranked entries and many smaller ones. Al-
though the higher-ranked items tend to receive much more traffic than the
others, most of the population are not highly ranked. They lie on the long
tail of the distribution.

Here is the key thing to remember about hubs and spokes and long tails
(and college majors): as far as scientists can tell, as long as people make un-
fettered economic choices like selecting a Web site to visit, choosing a city
to live in, or deciding on a college major, there will be winners and losers.
The winners are hubs, and everything else is a spoke somewhere on the
long tail of a popularity diagram. The more choices there are, the denser
the spokes are around the hubs. It is not fair, but in the economics of the
Internet, the rich always get richer and the long tail always gets longer.

Mass Specialization

Markets also tend to follow popularity laws, and that single fact has caused
much disruption in the age of the Internet. To efficiently serve a market, a
company or industry must acquire an economy of scale—it must generate
business beyond infrastructure investments needed to service the market.
That is why, before Walmart, supermarkets were rare in rural areas. There
were simply not enough customers to justify the expense of building a large
store; keeping it lit, air-conditioned, and staffed; and arranging to have
large quantities of groceries shipped in on a daily or weekly basis.

That is also why, before cable networks, inexpensive satellite receivers,
podcasts, and YouTube, there were only a few broadcast television networks.
The costs of starting a traditional broadcast television network were so large
that the national market could support only a few. Cable and satellite dis-
tribution alone made it feasible to launch national channels devoted to
cooking, pets, music videos, and dozens of professional sports teams. Video
distribution sites like YouTube have enabled hundreds of entrepreneurial
content providers to establish web-based “channels.”

A successful business model for broadcasting no longer has to include a
massive capital investment. In fact, because the incremental cost of deliv-
ering content to additional viewers is essentially zero, new entrants in the
broadcast content industry have a striking advantage over NBC, ABC, and
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CBS—networks that still operate using business models that are successful
only when they rank first or second in audience size. In the extreme, long
tail distribution enables one-to-one marketing, or what analysts sometimes
call mass specialization, in which a seller enters into a marketplace tailored
to an individual.?

If each merchant in the long tail had to invest in all of the vertical ca-
pabilities (catalogs, mailing lists, classified ads, order processing and fulfill-
ment, payment processing, customer service) needed to attract and serve
its market niche, the merchant would have to charge much higher prices
just to make up for the underlying costs of running the business. Higher
prices might mean fewer customers, which in turn means less money to pay
for all of those catalogs and customer service agents. The Internet makes
it possible for merchants in the long tail to share these costs. It works only
because merchants in the long tail of e-commerce have a platform that they
can plug into—a standardized collection of technologies that are shared
among many merchants.

Why the digression on long tails? Mass specialization is one of the driv-
ing disruptive forces behind the crisis in higher education; in order to un-
derstand the fate of colleges and universities, we would do well to use the
language of long tails, one-to-one marketing, and technology platforms.
One of the reasons Thomas Jefferson’s idea of abolishing the compulsory
core curriculum at the University of Virginia failed is that colonial universi-
ties were not yet platforms.

Colonial universities were vertically structured to provide instruction
for entering classes that were committed to marching through a predefined
curriculum in lockstep. Every variation meant more faculty members, more
buildings, and more clerks and administrators to keep track of it all. Every
variation created the hubs and spokes associated with unfettered choices.
When it came to the business of running a colonial university, the fewer
variations from the classical curriculum, the better. The invention of major
fields of study made it impossible to avoid dealing with variation. Students
had to be treated as individuals, and that shifted forever the business of
operating a university to a long tail model.

Why Are There So Many Philosophy Majors?

My story of how American universities were born started on the Italian
peninsula, so it seems fitting to return there to talk about where they are
heading, beginning with their students. Student motivations have al-
ways determined the success or failure of Western universities. For the last
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hundred years, higher education has been the gateway to careers, advance-
ment, and wealth. Students are motivated by jobs, and some majors (like
business administration and architecture) aim to prepare students for future
careers, which helps explain their popularity. But why are there so many
philosophy majors in Italian universities?

What Value Is There in That?

In the early 1990s, I accepted a visiting professorship at the University of
Padua in northern Italy. Medieval Padua was the backdrop for The Taming
of the Shrew and The Merchant of Venice. Romeo and Juliet is set in nearby
Verona. It is a city of canals, porticoes, piazzas, frescoes, and a famous ca-
thedral named for Anthony, Italy’s patron saint. Padua also played an im-
portant role in my recounting of the birth of universities during the Middle
Ages. Padua is home to the second-oldest university in Europe.

The University of Padua has been as thoroughly romanticized by Italians
as any American campus. Dante Alighieri, Giacomo Casanova, Nicolaus
Copernicus, Michel L'Hopital, and William Harvey all studied there. Its me-
dieval anatomical theater has been drawing visitors for centuries. I once
lectured in the Hall of Ancient Documents next to the same podium that
Galileo used. University buildings dot nearly every winding, narrow street.

University traditions are both serious and frivolous, but they are as in-
grained as any American traditions. Graduating students—some of them in
their underwear—are doused with shaving cream and adorned with laurel
wreaths as their classmates chant an ancient, vulgar ditty and their parents
look on with embarrassed pride. The university is thoroughly integrated
into the life of the region, but—as the rector reminded me—it takes a lot
to get them excited. It is not a place that changes readily.

I was asked to launch a postgraduate program in computer software that
would cater to Italy’s growing information technology companies. I had
started such programs in the United States, and I knew that if [ was going to
succeed, I would need help from Italian software companies. Even though
Padua’s engineering school was among the finest in Europe, the university
kept matters of commerce at arm’s length. Fortunately, the local industry
innovation council jumped in to help, and within six months we began to
enroll students in the program. The next step was to recruit industry spon-
sors who were willing to participate by sponsoring students, committing
open positions to graduates, and providing cash stipends for both students
and faculty. Italian software engineering programs are well regarded inter-
nationally, so I approached local companies armed with what I thought
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would be an irresistible pitch: let us identify some technology problems
and assign students to work on them. I was completely unprepared for the
response.

By an overwhelming majority, the executives I talked to were perplexed
by the offer. “What value is there in that?” said one vice president of en-
gineering. A CEO asked me, “What does a professor have to do with my
business?” I checked with a colleague at a nearby university, who some
years before had set up a successful research consortium with some local
high-tech companies. He told me not to get my hopes up. The consortium
was run outside the university, in part because of the perception that uni-
versities had nothing to contribute to industrial innovation. We eventually
convinced some of these companies to participate, and for several years
there was an active market for graduates of the software engineering mas-
ter’s program.

The business leaders I talked to clearly believed that what took place in-
side Italy’s respected universities was unrelated to their problems. American
universities tend to have a cozy relationship with local companies. Fac-
ulty members consult, students intern, and university development offices
count on the generosity of local business leaders for gifts and grants. Ameri-
can businesses seemed to find value in supporting academic programs, and
I wondered what made Italy different.

Performance Art

Part of the answer has to do with the fact that European university courses
are performance art. They are stages for the professors. This point was driven
home several months later when I landed a consulting job for a company
called ANSALDO, a public-private think tank working for the government-
owned railroad. Part of my task was to assemble a seminar on cutting-edge
technology.

I wanted to use local experts, so I asked a colleague from nearby Univer-
sity of Naples to help out. He agreed to give an internal talk to ANSALDO
engineers. It was a one-hour presentation, and it was very entertaining. He
rushed back and forth on the stage, his hands waving around to help us
visualize the technology, his voice rising to a bellow and falling to a soft
whisper. At the moment his talk was approaching its dramatic peak, he
said, “And as you will remember from last Tuesday’s lecture. . . .” I looked
around to see who else had noticed. Everyone else seemed to be enjoying
it. No confused looks or hands shooting up to ask what in the world he
was talking about. Maybe I had mistranslated. And then it hit me—this
was the matinée performance of a production that was in the middle of
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a twenty-year run. It was a very good lecture—better than I had seen in
American classrooms and one that would have been well-received in any
engineering department in the United States, but it was a performance
rather than a discussion. My Neapolitan colleague was as divorced from
ANSALDO as ANSALDO was from the classroom.

Culture and the Educated Person
The ANSALDO episode unexpectedly also helped answer another question
I had about Italian universities: why are there so many philosophy majors?

Philosophy is not a degree that has much appeal for either students or
employers in the United States. It is intellectually demanding, and because
most students regard philosophy as a required course to be taken early in
their careers, there is not even a large peer group to help attract new stu-
dents. Out of the top thirty degrees offered in the United States in 2006,
philosophy ranked twenty-fifth. The average graduating class of philosophy
majors in the United States has fewer than four students. It is far out on the
long tail of American majors, but philosophy and other courses of study
that are not very popular in the United States hold great appeal for Italian
students.

Why that is so has a great deal to do with who goes to college in Italy,
and why. In Italy, as in most of Europe, public university education is free.
University professors are civil servants, and the class sizes at even modestly
large institutions are enormous. Italian students are on the average younger
than their American counterparts. Eighty percent of all first-year students
enroll within a year of graduating from secondary school. Young adults
tend live at home longer than their American counterparts, so they do not
tend to travel far from home to attend university. That trend is most pro-
nounced in southern Italy and the Italian islands, where 97 percent of the
students enroll near home.

Because there are no particular barriers to enrolling in university, you
would expect to find students from across all social strata and family cir-
cumstances. But in fact university students tend to come from families
in which one or more parents have also attended a university. In Italy,
that means the probability of attending university is tied to social class,
and students tend to come from advantaged families. Thirty percent of
Italians have university degrees, but 60 percent of entering students have
university-educated parents. This is a striking disparity because the birth
rate in Italy has been less than the replacement rate for many years.

A substantial majority of first-year students are women, and as there are
no cultural barriers to limit career choices for women, majors should be
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tied to job opportunities and intrinsic interest in the discipline. They are
not. In reality, students seem to regard majors as irrelevant to future career
choices.

Irrelevance of Majors

By an overwhelming 78 percent majority, Italian students choose their ma-
jors based on cultural factors. Only 9 percent say that their choices were de-
termined by career opportunities. Forty percent choose to major in science,
technology, engineering, and mathematics—a combination of fields that
in the United States is called STEM. Most American STEM majors choose
engineering, a major that tracks closely with future careers, but in Italy,
engineering accounts for only 11 percent of the STEM total. On the other
hand, Italian students are more than twice as likely to choose literature or
philosophy as a major—majors that are not career-oriented—than their
American counterparts.

The reason seems to be that Italian students are for the most part indif-
ferent about the relevance of their majors to future career choices: only
44 percent of the men and 55 percent of the women say that their major
matters. Twelve percent of them want to pursue teaching careers, a much
larger number than choose education as a major. Nearly 14 percent intend
go into health-related fields and social services. Close to half of all Italian
students want to attend graduate school.?

Disconnected Classrooms

Italian students attach less importance to classroom learning. Final grades
for courses are given long after the course ends and are mainly determined
by separate, standardized examinations. Examinations that don’t go well
can be repeated. My experience in the Italian classroom matches what you
might expect in such a system—it is difficult to motivate students because
there is no clear line that connects classroom performance with a later goal.
I realized this early in my tenure at Padua and tried to introduce some new
ideas to help.

I introduced two concepts that are common in American classrooms,
but were clearly alien concepts to my students: class projects and midterm
exams. Most students were cheerful—if not terribly serious—about under-
taking projects, but they were absolutely terrified by the idea of an in-class
exam. One young lady in the front row blanched visibly as I described
the importance of a mid-term exam in determining the final grade for the
course. When I was finished, she raised her hand and, near tears, asked
timidly, “What if we don’t do well?”
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Preparing for Careers

By contrast, career-related majors dominate in American universities. Four
majors—business, education, engineering and computer science, and
the health professions—alone accounted for almost half of the degrees
granted in 2006. Virtually all of the graduates who receive business de-
grees enter business, and they tend to stay there. Ten years after receiving
their degrees,* most of the American graduates who chose majors that led
to service occupations actually remained in those occupations. Sixty per-
cent of all engineering graduates actually take engineering jobs after they
graduate, and after ten years, almost all of them are still employed in the
engineering profession. If they leave engineering, it tends to be because
they have moved on to managerial positions in the same industry. Half of
all computer science majors remain employed in computer science, and
many more find positions in other parts of the information technology
industry. In general, career-oriented majors find positions in a cluster of
relevant industries and remain in those industries long after leaving the
university.

Perhaps because it is viewed as an upward economic pathway—and per-
haps as a result of the Morrill Act—public higher education in the United
States is concentrated on careers and is more broadly accessible to more
members of society than in most of the world. A 60 percent majority of the
parents of students at public institutions do not have university degrees,
and almost a third of them have no more than a high school education. The
majority of the research scientists in the United States come from families
in which the parents do not have college educations.

True to the intent of the Land Grant movement, university education in
the United States has become the gateway to the economic middle class. It
is not a luxury afforded to families with social stature and wealth. If a uni-
versity education is tied to preparing young people for careers, then major
fields of study are by and large used to acquire job-related skills. Students
choose majors to match their career ambitions.

Preparing college students for careers seems so natural today that it is
hard believe that American higher education started out in a very differ-
ent direction. The path to the current system was not an easy one. There
was resistance to allowing students the kind of choice it takes to make the
American system of majors work, and even today there are those who are
opposed to allowing students to choose according to their talents, interests,
and aspirations.
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No Serious Purpose

It would be a mistake to imagine that the nation’s colleges were through-
out history filled with eager students, ready to consume all the knowledge
needed to launch them on their chosen paths. In fact, there have been huge
collective shifts in the psychology of college students since the first colonial
universities were established. In the years after the Civil War—as the na-
tion began to rebuild its wealth—university officials began to report grow-
ing numbers of “unmotivated students.” Much as today’s Italian students
see little direct economic benefit from the classroom experience, college
students in the late nineteenth century attached less importance to college
education than their parents did.

Historian Frederick Rudolph speculated that the booming postwar econ-
omy meant that there were plentiful jobs awaiting college graduates,® so
the career orientation of the classroom experience faded into the back-
ground. American families had money to spend on their adult children,
and 19-year-old males were perfectly happy to take a few mostly enjoyable
years off before entering a workforce that was increasingly aimed at growing
businesses and did not require any particular skills that could not be picked
up in fraternities, athletics, and social networks outside the classroom. This
is a pattern repeated during other economic boom times: the 1920s, the
Internet boom of the late 1990s, and the peak in public markets just before
the economic collapse of 2008. Even at land grant colleges, where the ties
between university preparation and future careers seemed to be part of the
fabric of university life, college administrators complained that students
could not answer the question, “Why are you here?” University of Wiscon-
sin president Charles van Hise once complained that his students in the
early 1900s had “no serious purpose.”®

Life outside the classroom seemed much more interesting and relevant.
Many students planned to pursue careers in commerce, where teamwork
and other social skills were of prime importance. Students began to suspect
that—despite the best efforts of their professors to motivate them with
prizes, awards, and “honors” housing—the real preparation for life was on
the playing field or in student organizations. Colleges were left with a hol-
low value proposition. “Study here,” they seem to say, “although real learn-
ing takes place outside our classrooms and out of earshot of our professors.”

There was another way to motivate students. It had been envisioned
by Thomas Jefferson almost a century before. In a rejection of a classical
European curriculum, with its axiom that all educated men and women
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should know the same thing, Thomas Jefferson’s plan for the University of
Virginia called for a college with schools for languages, mathematics, phi-
losophy, history, anatomy, medicine, and law, in which all degrees would
be granted. There were to be no university degrees, no a priori limits to the
size of a school, and no gradations among students. Jefferson’s belief in
individual democratic principles and his dislike of central authority was at
work in Virginia's system of electives: “Every student shall be free to attend
the schools of his choice and no other than he chooses.”” But universities
had not yet figured out what a platform was, so Virginia’s system came at a
cost that was too high.

It was an expensive way to run a university, and the University of Vir-
ginia was forced to operate with resources that did not match the vision
of its founder. Schools for practical subjects like engineering could not be
funded, and within ten years, the university was offering a master’s degree
that represented the more or less classically determined curriculum. How-
ever, Virginia’s experiment, and especially the moral justification for it, had
a profound influence on the course of higher education.

Harvard’s Disappearing Requirements

The elevation of Charles Eliot—a mathematician and scientist who had
early in his career been dismissed from Harvard—to the presidency of Har-
vard in 1869 was intended to signal a new era for that university. Har-
vard had already embraced the Johns Hopkins model of a modern graduate
school, and Eliot’s presidency was supposed to be a sign of Harvard’s greater
ambitions. Eliot was also aware that many Harvard students were unmoti-
vated. He was convinced that the lack of motivation in post-Civil War stu-
dents was due to a prescriptive, compulsory classical curriculum, and that
Jefferson’s system of electives was the way to bring Harvard’s classrooms
back into focus. Even so, Eliot’s inaugural address must have come as a
shock to the trustees who had championed his candidacy:

In education, the individual traits of different minds have not been sufficiently at-
tended to . .. the young man of nineteen or twenty ought to know what he likes
best and is most fit for.?

In a few seconds, Charles Eliot overthrew centuries of European tradition
and embraced the elective system of Thomas Jefferson. Eliot moved stu-
dents to the center of university life, not with an argument about what
would best prepare a student for a career, but rather by arguing that stu-
dents who select what interests them will pursue their studies with a
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passion that compulsion cannot match—a difficult proposition to oppose
in a country whose Declaration of Independence was based on individual
empowerment.

Between 1872 and 1894, Harvard removed all subject requirements ex-
cept two: modern language and rhetoric. Eliot understood clearly the fi-
nancial implications in terms of increased demands for faculty, staff, and
facilities. By 1894, Harvard’s faculty had grown by a factor of ten, from sixty
to six hundred. Eliot had a plan for how to pay for all this specialization:
Harvard’s endowment grew from $2 million in 1872 to more than $20 mil-
lion in 1894.

Not all institutions could keep up with Harvard. Rutgers and others re-
tained a curriculum based on the classical model. Yale chose a middle path,
adopting a system of areas of concentration. Land grant universities fol-
lowed with departments that demanded in-depth scholarship, effectively
establishing the system of majors.

What Do Our Students Need to Know?

Every change in a curriculum means that professors have to reorganize the
knowledge that is currently thought to be the underpinning of a university
education, and nothing roils a university faculty like the question “What
do our students need to know?” Sometimes that answer is evidently “a lot.”

Perhaps as a reaction to Eliot’s transformation, or perhaps out of genuine
desire for a liberal arts graduate whose broad skills—acquired in the course
of classical study—would carry him through a lifetime of learning even dur-
ing uncertain economic times, strong forces have opposed academic spe-
cialization and choice. These forces argue that there is a body of knowledge
that needs to be preserved and shared and that the price for calling oneself
an educated person is to be steeped in it.

Columbia University’s Core Curriculum was the most influential of these
forces. The Core Curriculum had its beginnings with a Columbia professor
named John Erskine, who designed Columbia College’s undergraduate “In-
troduction to Masterworks of Western Literature.” By 1919, Erskine’s vision
had become Columbia’s main curriculum, a curriculum that also required
courses in Western civilization, art, music, modern languages, and science.
Often criticized for its focus on western culture, it has been called Anglo-
centric, and during the 1960s it came under fierce assault from feminists,
non-Western groups, and politically radical organizations.

The argument goes on. No less an expert than Harry Lewis, the for-
mer dean of Harvard College, in a scathing indictment of Harvard'’s
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“abandonment of its soul,” railed against what he perceives as the excesses
of the system of electives pioneered at his institution a century before:

Within academe it is hard to inspire support for a core for a simple reason. We have
not come to agreement—indeed we have had little discussion—about the purpose of
higher education. In the absence of any big concept about what college is supposed
to do for students, both students and faculty members prefer the freedom of choice
that comes with the elective curriculum. We would each rather do our own thing
than embrace our collective responsibility for the common good. But the argument
that students have nothing in common is false, and the conclusion that a college
education should have no core is wrong.°

Lewis’s critics argue that he is wrong because what it means to be an
educated person changes depending on where and when you are, but there
are no serious critics who argue that “students have nothing in common.”
Lewis and others go further. Having successfully batted down the idea that
students share no intellectual goals, they go on to impose a set of assump-
tions (“most will be citizens”'!) about what it is that students have in com-
mon. The knowledge and skills that a student needs to acquire are not
absolutes. Even uncontroversial skills, like how to work in a team, are tem-
pered by whether the team is culturally homogeneous and where it located.

This point was hammered home to me in early 2005 by Joe Licata, who
was then CEO of Siemens Enterprise Networks. I was briefing Licata on
Georgia Tech’s summer program in Barcelona. The program was successful,
and students loved the idea of studying on the Mediterranean coast. Half-
way through my remarks, he stopped me and said, “Let me get this straight.
You transport your students to Spain and teach them exactly the same ma-
terial they could have learned here in Atlanta? Don’t you know that ev-
erything about doing business is different there? Do you teach them how
teams function or how European corporations work? Do they know how to
disagree without being insulting?” The CEO of the North American division
of one of the largest multinational corporations in the world would know.
Licata knew that we also had international programs in Korea, Singapore,
and China. “The cultural differences in Asia are even more important to
understand. We can hire a lot of people with language proficiency. We re-
ally need people with cultural proficiency.”

Joe Licata was right, of course. Even the underlying assumptions were
different. Whatever it is that students—from the Elite, from the For-Profits,
from the Middle—have in common, it is unlikely that it will be captured
in a fixed set of courses. But this argument is not only about Harvard’s lib-
eral arts curriculum, it is repeated in every faculty curriculum committee
attempting to answer the question “What do our students need to know?”
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The Noble Goals of the Core Curriculum

The course catalog for an engineering degree at one top-ranked engineer-
ing school requires 128 classroom hours, of which exactly three hours are
“free electives,” during which a student can pursue interests outside of a
prescribed set of courses. That means of the thirty-eight courses an engi-
neer needs to take, there is only one opportunity to explore a passion for
music or museums, economics or ethnic studies. And that opportunity will
not arise for three and a half years. To be fair, there are electives in the
second and third years but a student has to satisfy history and humanities
requirements. A social science elective at this institution is really a required
social science course. Indulging passions, exploring new interests, making
mistakes—all of the benefits of a university education—do not fit into the
intellectual life of a budding engineer. And if an engineering student would
like to sample a more advanced topic in an area like cryptography or robot-
ics, there are no more free electives to accommodate the four additional
courses that the computer science department says are prerequisite to the
advanced courses.

The engineering professors, on the other hand, argue that classroom
time needs to be devoted to the essential elements of engineering: there is
a body of knowledge in which all graduates must be conversant if they are
to call themselves engineers. Academics have a name for the courses that
are required of all students: a core curriculum.

These engineers join Harry Lewis and John Erskine, who also had noble
goals in mind, but there is substantial opinion that the urge to standardize
a required body of knowledge in a core curriculum is not always noble. It
is motivated at least as strongly by economics, organizational psychology,
self-promotion, and other forces that shape faculty-centered universities. To
the extent that these are also the driving forces behind inflexible, compul-
sory curricula, there is nothing noble about it.

Faculty Self-Interest and Required Courses

The Harvard Business School Case Study titled “The Required Course
Subcommittee: A Sentence from Hell”!?> defines the problem in a way
that is recognizable to every college professor because the dynamics are
universal. It is a thinly disguised account of a continuing discussion at
an Ivy League business school about replacing its inflexible, bloated
core curriculum with something modern and flexible. The same prin-
ciples apply to every department in every major research university. The
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problem starts with the inconsistency of academic life. The problem starts
with tenure.

In chapters 2 and 3 of this book, I described the forces that shape tenure
decisions at research universities: visibility and recognition in a research
peer group, attracting students and collaborators in sufficient numbers to
generate research income, and evidence of research that impacts the field.
The forces that most influence the decisions of young faculty virtually en-
sure that a core curriculum represents faculty self-interest.

Core courses evolve to reflect the current research interests of profes-
sors, rather than the common interests of the students. At first blush, this
seems counter-intuitive. After all, a well-meaning professor motivated by
the best interests of the students would reason that teaching core courses
increases the value of the curriculum in the students’ eyes. Enthusiastic
teaching of core courses should help the department’s reputation, increas-
ing a professor’s value to the university, and therefore should reflect well
on a candidate’s record at tenure time. Because the core courses, almost
by definition, should not cater to the research program of any particular
professor, it seems obvious that—if only for economic reasons—a core cur-
riculum should remain small and that the teaching duties should be shared
among many professors.

“Required Course Subcommittee” dashes this hope, because teaching
effectiveness in the core curriculum is simply not an important factor in
tenure decisions at research universities. It seldom represents capital that
can be spent elsewhere. A professor who focuses on teaching core courses
and later decides to change jobs finds that it has no value to prospective
employers. Core courses indeed need to be taught, but teaching outside
one’s research specialty—although it helps a current employer—does not
help a professor secure a new position in case tenure is denied, and in Ivy
League schools, tenure is frequently denied.

On the other hand, teaching advanced courses in one’s research specialty
is easy and enjoyable. It helps strengthen research credentials and is useful
for identifying promising new graduate students. As a result, most depart-
ments bow to faculty pressure and slowly add content to the core to reflect
the research interests of the professors. But a research-oriented course, once
added to the core curriculum, is nearly impossible to remove. Dropping a
course in a professor’s specialty from the current core is an admission that
the material is not central enough to be taught to all entering students, so
it rarely happens. The result is a bloated core curriculum, like the thirty-
eight-course engineering program that gives a student real elective choice
in only 3 percent of the courses.
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Changing to a system that does not try to march students in lockstep
through a predetermined curriculum—that recognizes the individual traits
of different minds—is difficult, but not impossible. Charles Eliot funda-
mentally changed the nature of higher education by simply throwing out
the idea of core curriculum. He created a student-centered university in
which faculty-self interest is balanced by student needs and interest. Har-
vard began an experiment with higher education in the long tail.

Memes and Patterns of Thought

If a compulsory core curriculum is at one end of a spectrum, then patterns of
thought that motivate students are surely at the other end. The British evo-
lutionary biologist Richard Dawkins popularized the concept of a meme!®
as a way of describing units of transmittable ideas, beliefs, or patterns. It is
an idea that is particularly well-adapted to the Internet and the World Wide
Web. There are examples everywhere of ideas, hoaxes, and behaviors that
are born and propagated worldwide by Web sites and networks.

The producers of the 1990s film The Blair Witch Project,'* for example,
created a Web site to launch and propagate a legend for a series of super-
natural events. The fictitious Maryland town drew thousands of believers
who wanted to investigate for themselves a disappearance that never took
place of characters who never existed.

“All your base are belong to us,”
of your bases are under our control” in the opening scene of the video
game Zero Wing,!®> was swept along by viral videos, online magazines like
Wired, T-shirts, and signs placed along public roads. The phrase became an
Internet phenomenon, leading to a small panic when the video Web site
YouTube™ used the phrase “All your video are belong to us,” as a notifica-

a mistranslation of the phrase “All

tion that the site was down for maintenance.!® Memes can be large or small,
they can influence just a few people or entire populations, and they can be
ephemeral or enduring. The plot of Neal Stephenson’s science fiction novel
Snow Crash' revolves around the viral transmission of memes throughout
human civilization.

Dawkins’s idea that there are cultural analogies to genetic units of trans-
mission is controversial, and there is even contention about whether the
study of memes is a valid field of scientific inquiry. Some critics even call it
pseudoscientific dogma because of the implications on cultural evolution,
but there is little doubt that small changes in the way objects are perceived
and imitative behaviors and small systems of belief are passed from person
to person, and that the Internet has sped up the process enormously.
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Students around the world are highly motivated by the desire to trans-
mit or receive memes,' and they have become skilled at the use of technol-
ogies like instant messaging and social networking to accelerate the speed
at which concepts spread through communities. Identifying and delivering
important memes pushes to the long tail concepts like Joe Licata’s cultural
proficiency—concepts that are a way of looking at the world and are best
transmitted outside of the classroom.

A Way of Looking at the World

Patterns of thought are not easy to incorporate into standard degree pro-
grams because they cut across the entire curriculum. Many American stu-
dents in the late 1990s were notoriously dedicated to the idea that the
point of engineering education was innovation that could lead to the cre-
ation of a new company and therefore to great wealth. Business schools
began incorporating entrepreneurship into their standard undergraduate
courses.?’ Service learning is at the other extreme.?! Motivated by a desire
for positive societal change, students in increasing numbers are seeking
out opportunities to apply skills acquired in the classtoom to problems
that affect communities. Classroom success in both entrepreneurship and
service learning has been mixed, largely because what is needed for suc-
cess is a different way of looking at the world, not necessarily a specific
set of skills. To entrepreneurs and social activists alike, the most critical
experience occurs outside the classroom. To advocates of study abroad
programs, the critical missing piece might be cultural proficiency. It is also
acquired outside the classroom. There are dozens of meme-like patterns
that are important to students, but that are unlikely to be transmitted in
the classroom.

This is what led Charles Eliot to overthrow the compulsory classical cur-
riculum: students whose motivations can be satisfied by extracurricular ac-
tivities learn to devalue classrooms in favor of networks, associations, and
experience that are more relevant to their career goals. In the twenty-first
century, the successful universities will be the ones that have learned how
to capture the passion of those students.

Architects, Not Engineers

Between majors and memes are concepts that have great demand, but are
so specific to locales and situations that large-scale delivery is not feasible.
In 2004, the government of South Korea asked American universities for
help in designing a non-Korean solution to a problem that was distinctly
Korean.
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South Korea’s emergence as a producer of automobiles and consumer
electronics has been fueled in part by fierce economic competition with the
Japanese. Although it is one of the world’s largest economies, Korea is still
a small country with close ties among government, commerce, and educa-
tion. It is not uncommon to see federal initiatives that promote commercial
goals by involving leading academic institutions.

Engineering and computer science graduates of Korean universities
are well prepared in theoretical subjects. They are mathematically sophis-
ticated, their teachers are demanding, and there is national pride in the
achievements of South Korean students—particularly when compared with
their American, Chinese, and Japanese peers. It was something of a surprise,
therefore, when in 2004, the South Korean Ministry of Information and
Communication declared that even the best software engineering programs
in Korea were aiming at the wrong set of skills.??

It was a national priority to raise the level of design capability in compa-
nies like Samsung and LG. Although Korean technology competes with the
best in the world, companies like Sony in Japan, Apple in the United States,
and Lenovo in China were widely thought to have a competitive edge when
it came to putting the technology pieces together in ways that were compel-
ling to hundreds of millions of increasingly sophisticated consumers of cell
phones, computers, and digital cameras.

Wooing this next generation of customers would take not only cutting-
edge electronics but also a compelling user experience: a mix of reliability,
ease of use, and beautiful design. Complicated user manuals, frequent op-
erational glitches, or a clunky look and feel would not cut it. Companies
like Sony and Nokia had become global brands by providing just such ex-
periences for their customers, and their architects tended to be fluent in not
only design, but also cognitive science, artificial intelligence, e-commerce,
and computer-human interfaces. Successfully applying new design con-
cepts to a global consumer market requires the ability to take ideas from
each of these fields and synthesize them into new product features and
capabilities.

Unfortunately, graduates of Korean universities were taught mainly
technical skills. As I. P. Park from Samsung’s corporate technology office
explained it to me, “We are very good at producing programmers, but what
Samsung needs are software architects who can synthesize. This is a pattern
of thought that is not being taught in our colleges and universities.”

The Korean government approached Georgia Tech and a number of other
top-ranked engineering schools with a distinctly non-Korean proposal. As
the Minister of Information Technology told me in late 2004, “We would



158 Chapter 11

like you to offer a new post-graduate degree program in software architec-
ture, and we will select one of our best local universities to work with.”

This was a very non-Korean approach to a problem that is uniquely
Korean. Korean companies did not need more expert programmers; they
needed more expert synthesizers—software architects. The Koreans were
going to select a non-Korean partner to teach their professors how to teach
their students how to think about software architecture. The Georgia Tech/
Korea University Joint Master’s in Embedded Software Architecture began
enrolling students in the fall of 2005 with a plan to turn the entire program
over to Korea University (KU) in 2009. KU would then be the launching pad
for a new software engineering curriculum that would gradually replace the
older, more technology-oriented program with one that was more suited to
the needs of Korean industry.

The Korean experience marks a trend, not a fad. As more students join
the global higher education market, the concept of a standard set of courses
to meet “the common needs of all students” seems less relevant. Abundant
choice means abundant variety, so universities that cling to principled but
inflexible curricula are less likely to be able to survive the competitive on-
slaught that surely faces colleges and universities in the Middle.

No serious observer of higher education anticipates that curriculum de-
sign will evolve toward the chaotic pattern of fleeting thoughts and catch-
phrases that are captured in Internet memes, but there is much effort being
devoted to capturing less transitory patterns of thought as a way of orga-
nizing the collegiate learning experience. In the next chapter, I describe a
large-scale experiment that is based on just such an effort.



12 Threads

Once we’ve brain-drained all our technology into other countries, once things have
evened out . . . once our edge in natural resources has been made irrelevant . . . once
the Invisible Hand has taken all those historical inequities and smeared them out
into a broad global layer of . . . prosperity—y’know what? There’s only four things
we do better than anyone else

music

movies

microcode (software)

high-speed pizza delivery

—Neal Stephenson'

Computer science has been a recognizable academic discipline for a scant
forty years, but it is already a model of academic innovation. It remains
today one of the most popular undergraduate majors. Published curricula
and current practice identify core concepts and skills, many of which are
highly prized by employers. But for a brief period beginning around 2001,
it appeared possible that computer science might actually disappear as an
academic field of study.

A Downward Spiral

Undergraduate enrollments and degree production in computer science
have shown a dramatic up-and-down pattern throughout the past twenty-
five years (see figure 12.1), but in early 2002, some department heads and
deans started to wonder why applications had not recovered from the most
recent dip. Beginning with the collapse of information technology compa-
nies in 2000, enrollments in undergraduate computer science degree pro-
grams began a precipitous decline.
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Figure 12.1
Enrollment changes in computer science (percent of total enrollment).
Source: Computing Research Association.

The number of undergraduate computer science degrees increased signif-
icantly from 1981 to 1986 and decreased significantly from 1987 to 1997.2
Enrollments peaked again during the dot-com boom of the late 1990s. They
started falling again in 2001, but this time alarm bells went off in academic
circles. There were fundamental reasons that students were bailing out of
computer science as a career choice.

An August 2005 New York Times article reported that “the number of
students choosing computer science as a major is 39 percent lower than in
the fall of 2000, the last of the dot-com bubble years.”® In the summer of
2004, a CNET News article provided the following snapshot of undergradu-
ate computer science programs:

MIT’s electrical engineering and computer science department-new undergraduate
majors down to under 200, from 240 in the previous year; Carnegie Mellon’s school
of computer science—applications down to 2,000, from 3,200 in 2001; University of
California at Berkeley—undergraduate computer science majors down to 226, from
260 in the spring of 2003; and Stanford University—undergraduate computer science
majors down to 118 in the past year, from 171 in 2000-2001.*

Even more ominously, the number of women entering the field fell
quickly into the single-digit range. Some linked the decline in under-
graduate computing program enrollments to negative student and parent
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perceptions, especially given the prominent media reports of outsourcing,
offshoring, and the fear of future job losses.’ By 2005, more than half of
the Fortune 500 companies surveyed reported outsourcing software work
to India. Predictions were that a quarter of the jobs in the U.S. computer,
software, and information technology industry would be sent offshore by
2010.% So although there was an urgency for preparing American students
for the new, flat world described by Thomas Friedman,” students and par-
ents seemed to be coming to the realization that a degree in computer
science no longer offered the lure of guaranteed employment that it once
seemed to offer.

To further complicate matters, students had abundant choices. Comput-
ing had become so linked with other disciplines—within engineering and
science and beyond—that students interested in computing no longer had
to major in computer science to pursue their interests. Humanities depart-
ments, business schools, and graphic design programs all offered their own
versions of introductory computer science—courses that were more rel-
evant to their problems and where students could get away from what some
said were the “socially challenged” and “geeky” computer science majors.
Significantly, these alternative courses attracted the same female students
that computer science departments were trying desperately to recruit for
their programs.

Ironically, the predicted demand for computing jobs in the United States
remained robust, but only for graduates whose academic background in-
cluded courses outside the traditional core programming courses. According
to the New York Times, “for people who stay in computing, the job outlook
is brightest for those skilled in the application of technology. While jobs
in categories like programming have declined since 2000, according to the
Labor Department, the need for information technology experts has not.”8

Underlying Problems

Professional societies and the Computing Research Association (CRA)—the
principle organizing body for academic and industrial research centers in
computing and related fields—mounted task forces to counter what was by
late 2002 perceived to be a mounting threat to the survival of computing
as a discipline and to the future competitiveness of U.S. industry. In 2002, I
became dean of Georgia Tech’s College of Computing, and I acutely felt the
need to identify the causes of the sudden drop in enrollments. Although
I was being paid to fix the underlying problems, I had serious doubts that
the problems were solvable.
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Though many of my colleagues believed that there were no fundamen-
tal problems with computer science education—and that what we really
needed were a better explanation of the value of a degree in computer sci-
ence and more aggressive marketing of the field—I was suspicious. I had
just returned to higher education from industry, where I had seen firsthand
what happens to a product that a company thinks is great even as its cus-
tomers say otherwise. I knew it was never a good idea to try to outsmart a
marketplace in which customers have many choices.

I thought it equally likely that the computer science field itself had
become inwardly focused and—Ilike medieval masters’ universities—
bent on preserving a set of academic practices and traditions that had
become increasingly irrelevant. If that were true, then the best course
might be to imagine what value a computer science degree might have
by looking beyond the production of the programmers and technicians
who dominated the graduating classes of the country’s computer science
programs.

A Certain Kind of Mind

My years in industry had also given me a chance to see in person the ef-
fects of the current approach on careers: graduates of top computer science
and computer engineering programs with great credentials and problem-
solving ability whose careers were nevertheless adrift after five years. I saw
engineers unable or unwilling to work on teams in which design and story-
telling had to blend seamlessly with architecture. Worse yet, I saw narrow
technology views and biases carried over into the workplace—students who
had inherited a professor’s penchant for referring to Microsoft as the Evil
Empire or who would only program a certain brand of computer. It was
very expensive to retrain these students, and many times they never added
enough value to the company to justify training costs.

What had value to me and the companies I helped lead were computer
science graduates who were extremely adaptable, adept at forging new and
dynamic relationships, tackling novel challenges, and synthesizing the big
picture. The most valuable new employees were more competent at utiliz-
ing creativity and tacit knowledge. I thought it very likely that the current
way of teaching undergraduates in computer science was not well tuned
to this goal or to the increasingly interconnected, global economy gener-
ally. It was equally likely that Daniel Pink’s A Whole New Mind had it right,
and that his vocabulary could be used to define the value of a university
education:
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The last few decades have belonged to a certain kind of person with a certain
kind of mind—computer programmers who could crank code, lawyers who could
craft contracts, MBAs who could crunch numbers. But the keys to the kingdom
are changing hands. The future belongs to a very different kind of person with a
very different kind of mind—creators and empathizers, pattern recognizers, and
meaning makers. These people—artists, inventors, designers, storytellers, caregiv-
ers, consolers, big picture thinkers—will now reap society’s richest rewards and
share its greatest joys.’

Like other highly regarded computer science programs, Georgia Tech'’s
degrees in computer science had become locked into a single view of com-
puting, aimed at producing a single kind of graduate. We were not graduat-
ing students who would be the artists, inventors, and big picture thinkers
who would be in the most demand. What the marketplace was demanding
was a computer science graduate with a different kind of mind, and we had
no idea how to attract and educate such a person.

The task forces mounted by CRA and others eventually came to the same
conclusion: computer science had become ossified and inflexible. It was an
eerie repetition of history. We had become the new masters’ universities,
unable to meet the needs of students or the requirements for individual
competitiveness of the kind required by the new, global knowledge econ-
omy. We had become very good at producing a single kind of graduate.

Strangely enough, the day-to-day lives of computer science faculty mem-
bers were unruffled by all of this. In fact, graduate enrollments were up.
Top-ranked PhD programs saw applications rise as recent graduates discov-
ered that jobs were hard to find and decided to spend a few more years in
school. In a faculty-centered university, attracting more doctoral students
is a sign of good things to come. The decline in undergraduate enrollments
was an added bonus: it meant less time teaching introductory courses, and
more time to spend on research. However, declining undergraduate enroll-
ments meant declining budgets, so department heads and deans could not
ignore the situation. They had to act, and they had to find creative ways to
convince their faculty to act.

No More Core

Some leading universities began reviewing their computer science pro-
grams. One approach was to create a new computer science core curric-
ulum, a strategy that was doomed from the outset. If students were not
choosing computer science as a career, it was not because they hated the
core curriculum. It was because they did not like what we were telling them
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about life after graduation. We were training undergraduates for unappeal-
ing and increasingly unstable careers. Although there had been investment
in computing-related education innovation at the graduate level for many
years'?, there had been no major innovations to undergraduate computer
science curricula and programs for many years.

Another approach was to search for other disciplines to merge with, an
approach that was called CS+x. The problem with this approach was that
the other disciplines (the “x” fields) had already figured out that they did
not need computer science to attract good students. They were happy, for
example, to offer a creative writing course to computer science majors who
wanted to specialize in the design of video games, but the game design stu-
dios had already discovered that their best prospects were graduates in the
arts and humanities who also had an aptitude for technology.

There were many practical reasons to reject CS+x as a viable approach.
There was evidence that naively combining two academic cultures led to
superficiality in both and therefore to quality compromises, so CS+x posed
the serious risk of leading to the pursuit of short-term “trendy ideas.” Like
most programs, the Tech curriculum was a warren of prerequisites, require-
ments, and multisemester course sequences. Matching computer science
students to other curricula—particularly in fast-paced fields where specialty
courses were changing all the time—would have been complex and expen-
sive. Like most universities, we lacked a platform for CS+x, so I was sure that
such a program was not sustainable.

Some departments experimented with new components of their com-
puter science core curriculum: international studies, core courses to broaden
students’ experiences and expand their horizons, a reduction in require-
ments, an expanded range of capstone experiences, and interdisciplinary
studies.!! Although these were necessary changes, they did not solve the
problem. What was happening around the country did not go far enough
in fundamentally changing the way undergraduate computer science was
taught; more importantly, none of these approaches would dramatically
increase the market value of computing graduates.

Beginning in the fall of 2004, the faculty of Georgia Tech’s College of
Computing made a choice that the faculty members in “Required Course
Subcommittee” were unable to make. They decided to try to redesign the
entire undergraduate curriculum to better match the needs of the global
information technology workforce, while at the same time maintaining the
high quality standards of the university. The problem to be solved was how
to do that in a traditional curriculum with its vertical, layered hierarchy
of core courses and electives. The result was a radical departure from the
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vertically organized concept of a major in computer science. We called the
curriculum Threads.

The idea of a threaded curriculum does away with a monolithic core and
various pools of electives. By treating computer science as a discipline in
an increasingly inclusive spectrum of concepts, skills, and memes, students
would all of a sudden have the ability to select an interesting part of the
spectrum.

Threads are nine sets of broad, horizontal skills, any two of which could
be intertwined to make a degree in computer science. In total, there are
thirty-six possible combinations of Threads. The number nine is not magic.
Other institutions have defined other threads that they think are impor-
tant. Some programs, like Stanford’s, use just a few threads, and some, like
MIT’s engineering program, use many. Students learn a robust set of tech-
nical skills in all Threads, and much of the basic content in each Thread
overlaps. Regardless of which two Threads a student chooses, the combina-
tion of Threads yields an accredited Bachelor of Science degree in computer
science.

Combining Threads

Here is an example of how all of this works. One of the Threads is called
Computing and Media. It prepares students to work at the intersection of
computing and design by helping them understand the technical capa-
bilities of systems that are used in the creative arts. It contains technology
courses but it also contains courses in, for example, literature, so that a
student understands the concept of a narrative arc. Another Thread is called
Computing and Modeling. It prepares students with the technical knowl-
edge and skills necessary for designing mathematical models from physics,
chemistry, or even psychology.

Many Georgia Tech computer science graduates subsequently go on
to work in the film and entertainment industry, where the Tech brand is
known and respected. Though it was important to us that a graduate of the
new Threads curriculum would continue to be as attractive to these poten-
tial employers as someone with a traditional Georgia Tech degree, it was
also important that these Threads would produce a new kind of graduate.
We were aiming to attract students who wanted to learn about animation,
perhaps to work for a studio like Pixar or a video game company. Students
in the Media and Modeling Threads would be creative storytellers with a
feeling for the humanities and the arts, who would be attractive to studios
in ways that CS+x graduates would never be. It was a risky approach, but
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I was not asking my faculty members to bet everything on a hunch that it
would all work out. We had good reasons for believing that Threads was
going to be a successful experiment.

Even before Threads was implemented in 2006, we had begun enrolling
undergraduates in a new degree program called Computational Media that
incorporated the essential elements of these two Threads. It was an experi-
mental prototype for Threads and was designed to tell us whether the new
approach would be effective. The results were dramatic and immediate.
While other computing programs were still in steep decline, the Computa-
tional Media program had enrolled sixty students in its first semester. By the
end of the first year, enrollment topped one hundred students and doubled
every year for the next three years. This program now rivals the traditional
computer science degree at Georgia Tech in popularity. Significantly, well
over half of all Computational Media students are women.

Curriculum Engineering

A real problem with a flexible curriculum is determining exactly what a
student has achieved upon completion of a program. Accreditation in com-
puter science has been a controversial idea since its inception in the 1980s,
and many highly ranked programs at private institutions dismiss it as ir-
relevant to their missions. Georgia Tech is a public university, so a dean
is not free to pick and choose how programs are accredited, but, even at
its best, accreditation is only a threshold requirement, not an indicator of
program quality. Despite my personal discomfort with the idea of accredita-
tion and the agencies that administer it, accreditation was a fact of life at
Georgia Tech that I could not fight. I decided to use accreditation to make
a connection between the “old” degree program that had brand recogni-
tion and significant market challenges with the new Threaded curriculum
that had great market acceptance but no established brand. Threads was
designed from the beginning to yield only degrees that would be accredited
by ABET, the agency for accrediting engineering and computing degrees in
the United States.

More important was the impact that Threads would have on the brand
value of a degree. Alumni were generally supportive of the changes—
especially after the wave of favorable publicity put a spotlight on their
alma mater—but some existing students were resentful of the changes,
and frankly fearful that the degrees would be “watered-down” versions of
a difficult curriculum in which they had achieved considerable success.
Employers—especially those in emerging areas like biomedical information
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technology who perceived that Threads would increase the supply of gradu-
ates in health-related disciplines—were in the main supportive of the new
programs.

There were some, however, who had come to rely on our program as
an important source of master practitioners, graduates with high levels of
skill and sophistication in programming and system design. The Georgia
Tech brand was important to these companies. With the introduction of
Threads, I found myself explaining to them that they were still going to be
able to hire the same kind of graduate, but that the portfolio of skills would
be broader and would appeal to other employers in other industries.

This was such a concern that we inserted a new element into the pro-
gram to reflect student career aspirations and employer expectations. This
new element had many of the memetic features that I talked about in the
previous chapter of this book. It was aimed at providing skills and knowl-
edge outside the classroom that would help students align their academic
preparation with longer-term career goals.

We called this new element “roles.” We intended roles to be memes that
would propagate outside formal coursework. A role encapsulates a set of
experiences and a network of colleagues and mentors that represent student
talent and interests. For a student who wanted to be a master practitioner,
we created a role called master practitioner and assured employers that great
programmers could be found there. Master practitioners could be found
participating in and supervising programming contests, grand challenge
prize competitions, and robot tournaments. Likewise, there were roles for
entrepreneurs: business plan competitions and incubators for student-led
startups. Service learning students received foundation grants to implement
projects with a positive impact on society. Research grants and formal ap-
pointments in research labs allowed students who wanted to continue their
education in graduate programs to get a head start on their careers.

Threads and the Long Tail

Combined with the thirty-six possible threaded degrees, roles effectively
allowed us to create ninety highly tailored undergraduate experiences, each
with its own identity and reputation. Threads replaced a single, monolithic,
and rather inflexible curriculum with ninety separate degree programs and
in the process moved computer science majors at Georgia Tech well into
the long tail of the distribution of disciplines. How were we going to ex-
plain exactly what a graduate of Threads knew about a particular topic? The
answer for most degree programs is accreditation, but accrediting agencies
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purposely turn a blind eye to the reputations of the institutions they are
certifying.

Our problem was different. We needed to find a way to assure employ-
ers that our reputation would remain intact. There is a complicated rela-
tionship between reputation and the American accreditation bureaucracy,
a system that was an accidental by-product of philanthropic support for
early universities. There were examples of countries that had not tamed this
chaotic relationship, and we wanted to avoid falling into the same traps.

India’s modern university movement struggles to overcome its recent
history. The ghosts of ineffective and corrupt regulation still haunt higher
education. Compared with the three thousand or so accredited universi-
ties in the United States, India accredits more than eighteen thousand
institutions that altogether enroll eleven million students. Many of these
schools are little more than storefront operations that offer programs of
such low quality that graduates are not qualified for any position that re-
quires competitive skill levels. According to some estimates, only 20 to 30
percent of their graduates are employable.’? Only a small fraction of these
are internationally ranked top schools. Accreditation is supposed to provide
quality guarantees, but Indian employers so distrust the local system of ac-
creditation that companies like Wipro cobrand undergraduate programs to
expand the number of qualified graduates. The ties between accreditation
and quality are tenuous, and without underlying networks to validate uni-
versity brands, a chaotic marketplace like India’s cannot possibly succeed.
Threaded programs and even more extreme degrees of specialization could
threaten the American higher education marketplace with similar chaos.

Our approach was pragmatic, but not very exciting. We relied on tra-
ditional accreditation so that we could begin enrolling students. This is,
however, not a solution that scales well to hundreds of degrees and hun-
dreds of thousands of specialized programs. We had to add establishing and
managing reputations to the growing list of problems that arise when there
are abundant choices in higher education.
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13 The Stardom of Leonard Susskind

Physicist Leonard Susskind is an unlikely rock star. At once gruff—he is the
son of a New York plumber and once thought about entering the trade him-
self—and engaging, he speaks with a matter-of-fact economy about quan-
tum mechanics, the most perplexing of physical theories. Susskind is one of
the small band of inventors of string theory—an ambitious, complex, and
controversial mathematical explanation of how certain subatomic particles
are bound together—but it is his lectures on more basic subjects that draw
the most attention these days.

In Stanford lecture halls, he roams the stage, sipping on coffee from a
Styrofoam cup and occasionally choking on one of the large cookies he
keeps on hand. He does not use Microsoft PowerPoint presentations, prefer-
ring instead to scribble equations and matrices on a large whiteboard. He
confuses terms (“Is this a bra- or a -ket? I never can remember”). Students
whose questions venture into metaphysical interpretations of the literal
mathematics (the mechanics of quantum mechanics) are not encouraged.
This is all despite his recent popular book on quantum theory that ventures
into speculation on the nature of the universe.

Leonard Susskind is also one of a growing band of university professors
who open their classrooms to the world, simply because there are thousands
of students who are interested in what they have to say. Joining Susskind
are economists from Oxford, art historians from the University of Montreal,
and mathematicians from a dazzling array of universities. Sometimes they
broadcast video of their lectures online, and most of them distribute their
course materials for free. Some are committed bloggers who attract tens of
thousands of visitors to topics ranging from the 2008 financial crisis to ab-
stract mathematical theories that would otherwise be inaccessible to most
people. At times, they even rival the most sensational celebrity gossip and
political blogs in popularity. They do this not in exchange for tuition or



172 Chapter 13

textbook royalties, but because—like Peter Abelard—they are at the fore-
front of a revolution that will lead to a new kind of higher education.

Between Mr. Wizard and Fr. Abelard

Leonard Susskind’s course on quantum entanglement is rigorous, but it
is clearly intended for students with minimal preparation in physics and
mathematics. He develops the notation and mathematics as he goes, and it
appears to be effortless. The aim of the course is to explain a physical prin-
ciple that even Einstein called “spooky.” Nobel laureate physicist Richard
Feynman publicly despaired of really understanding it. Quantum entangle-
ment tries to explain how measurements of otherwise independent bodies
(such as electrons) can be correlated even across vast distances—for all its
weirdness, it is a serious tool in fields like microelectronics and medicine.

In 1951, Donald Herbert, an unknown actor armed with a general sci-
ence degree from Wisconsin’s Lacrosse State Teachers College, convinced
WNBQ-TV, the local NBC outlet in Chicago, to air four episodes of a half-
hour program aimed at young people that combined Herbert’s interests in
science, education, and acting. He called himself Mr. Wizard. The Watch Mr.
Wizard show became a runaway hit, airing on more than a hundred stations
around the world. Mr. Wizard was praised by NSF, backed by General Mo-
tors, and honored with awards from the Peabody Foundation. The show
was widely credited with raising NBC's brand as a producer and broadcaster
of educational programming, and it was a dramatic demonstration of the
disruptive power of the new medium of television on education. At the
height of Herbert’s popularity, there were fifty thousand Mr. Wizard clubs
across North America. Using clever props, young partners, and light, witty
dialog, Don Herbert made hands-on science exciting and accessible to an
entire generation of children. It would be easy to imagine a Watch Mr. Wiz-
ard show about quantum entanglement that brings into play the quantum
physicists’ colorful language of parallel universes and undead cats.

But Leonard Susskind is not Mr. Wizard. The Stanford course on quan-
tum entanglement uses no props (beyond a pointing stick that Susskind
hauls out on occasion to indicate the direction of a vector) and no anima-
tions. Susskind is deliberate, however. Each lecture builds on the layers of
mathematical vocabulary—what physicists call the “machinery”—estab-
lished in prior lectures to establish the increasingly abstract insights that
can be achieved only by manipulating the machinery. It is not easy, and the
audience asks questions that sometimes betray confusion and frustration.
Some of the students clearly have advanced preparation in other fields, but
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Susskind discourages easy “isn’t this just like . . . ?” analogies that do not
fit into his orderly progression of the material. Sometimes students are way
out in front of him. When Susskind finds himself in a conceptual box, he
has to find a way out. That might not happen until the next lecture, after
he has had a few days to think about it. He is most patient with questions
from students who are clearly struggling with the material. He often starts
a lecture by returning to a particularly tricky explanation from the previ-
ous class to try it one more time. Leonard Susskind’s course on quantum
entanglement is a real, take-no-prisoners physics course, and it was for a
brief period in late 2007 perhaps the most popular university course in the
world.!

Physics-Colored Glasses

Walter Lewin is Mr. Wizard. He paces in front of projections of colorful
photos in his MIT class on the birth and death of stars and talks about
marshmallows with the energy of atomic bombs. Wild hair flying about,
Lewin—who is in his seventies—swings on a pendulum for his freshman
physics course and stalks stuffed monkeys in full safari regalia. The notes
for his courses can be downloaded for free from a Web site called MIT World
by anyone with an Internet connection. They are the same notes that MIT
freshmen use for their introductory physics classes.

If Leonard Susskind is not Mr. Wizard, neither is he Peter Abelard. But
he may play as important a role as universities transcend their traditional
boundaries in search of their value in the twenty-first century. He joins
Walter Lewin and others in the global classrooms enabled by Apple’s iTunes
and other technologies that draw thousands of students from around the
world in much the same way that medieval scholars did.

iTunes U is a section of Apple’s popular site for downloading music
and video that has been reserved for educational materials. Nearly three
hundred universities from around the world have placed materials on the
iTunes U site, a number that grows by a dozen or more every month. The
diversity of participating institutions is enormous. Tallahassee Community
College has recorded its Anatomy and Physiology Lab, and along with doz-
ens of other courses, uploaded them to iTunes U, but so did Yale’s John
Rogers, whose twenty-four lectures on Milton constitute course number
ENGL 220 from the Yale undergraduate catalog.

iTunes U is not the only shopping mall for university courses. The
University of Texas operates a Web site called World Lecture Hall? that ag-
gregates courses from universities around the world. The Yahoo! Distance
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Learning Directory is a gateway to 460 colleges and universities that offer
free content. Academic Earth? collects video content from Elite universities
and encourages its viewers to download, embed, and share the videos in
any way they want.

Google’s YouTube EDU combines thousand of lectures with the twenty-
first century versions of Mr. Wizard broadcasts. Jim Kakalios, a physics
professor from the University of Minnesota and author of The Physics of
Superheroes*, was a science consultant to Warner Brothers for its science
fiction film The Watchmen. His video Science of the Watchmen poses the fol-
lowing question to viewers: “In Watchmen, Dr. Manhattan has amazing
superpowers. Are any of these powers possible?” The answers are intriguing
even for viewers who already know something about physics: “Well, there
is no such thing as an intrinsic field, but if there were . . . perhaps he is dif-
fracting his quantum mechanical wave function.” A graphic novel—a type
of comic book—is turned into an opportunity to teach the physics of waves
to anyone who happens to be browsing the popular aggregator of videos.

On many of these Web sites, there is a link to a university that has a
vaguely promising but unfamiliar name: The Open University. Following
the link to the Open University (OU) leads to a web page that advises visi-
tors: “Warning! Content may transform your life.” OU looks like one of a
hundred other online college Web sites, but it is not. OU is the royally
chartered distance learning university in Great Britain.

The Open University was founded in 1969 and is today the largest uni-
versity of any kind in the United Kingdom. It has one of the largest alumni
networks, but it is OU’s embrace of the Internet that has made it one of
the most influential universities in the world. In 2006, OU turned off its
traditional media broadcasts and now conducts all its courses on the Inter-
net. OU is unabashedly British, and it draws its instructors and inspiration
from its older cousins, Oxford and Cambridge, but like the new American
universities of the nineteenth century, the ties to OU’s historical roots are
tenuous. OU is not simply a collection of courses. It is a university.

Oxford and Cambridge have been slow to adapt to the Internet. They
offer online courses only in fields that cater to nontraditional students, and
their offerings are sparse. In the spring of 2010, Cambridge offered only
eleven online courses, all of them aimed at students interested in real estate
training or executive coaching. Nearly four hundred years after Harvard im-
ported the rigid, circumscribed curriculum and outmoded organization of
Oxford and Cambridge, some American universities are starting to imitate
OU, another British model for higher education, and the long-term effects
might be more profound.
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The Open University tracked its adoption rate during the first thirty-one
weeks of operation on iTunes U. A total of 313,100 visitors downloaded
2,373,799 lectures from iTunes at an average rate of 100,000 downloads
per week.). One new student was added to the university every forty-five
seconds. One out of every six iTunes customers clicked through to the Open
University Web site.

In many ways, the Open University resembles the first medieval univer-
sities. Most of OU’s scholars are drawn from distant lands: 88 percent of
Open University downloads are to computers located outside the United
Kingdom. But these are surface characteristics. Online students rarely ever
meet, so they do not band together in the same way that, for example,
students in the Spanish guild did in fifteenth-century Bologna. Nor are
students bound to the university by the attraction of a famous scholar like
Leonard Susskind. There are technologies that would help, but OU does not
use them. Students flock to Open University for different reasons.

Open University is a rare success story. Most traditional universities that
band together with other institutions on iTunes U, World Lecture Hall, or
the dozens of other Web sites that aggregate online courses never achieve
the level of recognition that OU has achieved. For every Stanford Uni-
versity—whose “Computer Science 101” course has been downloaded a
million times—there are ten small colleges in the Middle whose course
materials are only accessed by their current students. Nevertheless, it makes
perfect economic sense for universities to congregate at iTunes U, even
though there may be much larger and more successful universities that will
get most of the web traffic. Internet entrepreneurs have a name for this kind
of cooperation among competitors. It is called coopetition.

In the hubs-and-spokes world of web commerce, it is better to be near a
hub than out on the end of a spoke where there are few connections. It is
the same for universities that want to attract students. The Open University
is successful online because it has a forty-year-old brand in distance educa-
tion, and iTunes U makes it easy to find OU courses. Stanford’s computer
science department is ranked number one in the world, so it is a natu-
ral destination for anyone who wants to sit in on an introductory course,
and iTunes U is a convenient on-ramp. Both universities have brand-name
recognition, and they would be hubs even if iTunes U did not exist. But
most of the institutions that list themselves in online catalogs would not
otherwise be close to a hub in the map of the Internet. Coopetition is the
only way for them to survive online. Even so, many find that the costs of
maintaining their online presence are not manageable, and they wink out
of web existence.
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The Open University is a traditional university that specializes in dis-
tance education to nontraditional students who are interested in traditional
degree programs. It does not really enable higher education in the long tail,
but because OU was created for nontraditional students, the economics of
running the university have been tuned to match the costs of their distri-
bution technologies. OU’s costs are manageable because there is an existing
demand for their programs, and the incremental cost of adding another
student to an online classroom is essentially zero.

One of the reasons OU has been so successful is that the entire uni-
versity was designed around the idea of a platform, so the costs of addi-
tional instruction can be spread across many students. When OU used
television to broadcast its courses, the British government cross-subsidized
the courses through its ownership of the channels. The move to the Web
changed the business environment for OU, but web distribution has its own
cross-subsidies to help out. The Web sites that market and provide access
to universities like OU have some costs to absorb, but those costs tend to
be offset by the profit-making components of web businesses—music and
video sales in the case of Apple and advertising in the case of Google, for
example.

Although iTunes U is a long tail technology, most of the institutions that
it aggregates are—like OU and Stanford—traditional universities that of-
fer traditional degrees and courses to nontraditional students. Their degree
programs are not in the long tail. Institutions without an overwhelming
brand advantage have no chance of success—even in this environment—
because their degree programs have little value. Even coopetition cannot
overcome that hurdle. More radical changes, like Threaded curricula, would
help, but most universities in the Middle are years away from beginning to
think about change on this scale.

One reason that it is so hard for universities in the Middle to contem-
plate the kind of massive change needed to prosper in the long tail is the
fragility of their business models. It is not clear how much disruption they
can tolerate. Establishing a business base for a Threaded or any other long
tail curriculum requires a revolution in how a university is funded, and
how its stakeholders value their educational experience. As the number of
stakeholders gets larger, they will have a different view of their university
experience.

Meanwhile, those universities with more attractive value propositions
will continue to gain an even larger competitive advantage. Some of this
disruption will slowly happen from below, as proprietary, for-profit uni-
versities gain market share. But disruption from above will be sudden, as
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nontraditional students discover the online hubs that have overwhelming
value in the long tail.

As reported in the New York Times,® students in Walter Lewin’s MIT
introductory physics course are much more frequently going to be like
sixty-two-year-old florist Steve Boigon, who wants to “look at life through
physics-colored glasses.” The idea of physics-colored glasses is so far out on
the long tail that it is almost a meme. How many Boigons are out there? If
there are only a hundred, the physics-colored glasses meme is already much
more popular than some majors with textbooks and curricula and around
which traditional universities erect buildings. It turns out that looking at
life through physics-colored glasses is not very far out on the long tail at all.

MIT and Velvet Ropes

In early 2001, MIT president Charles Vest visited me in my offices at Hewlett-
Packard to describe his plan for making virtually all of MIT’s course mate-
rials freely available on the Internet. It was an interesting conversation,
and I probably asked a few polite questions, but I was not thinking very
much about higher education in those days, and so I missed completely the
importance of what Vest described that afternoon in my Palo Alto office.
Chuck Vest had given me a glimpse of how a revolution gets started.

It is one of the inconsistencies in the life of a university that it can
with all sincerity proclaim itself a beacon of learning and open inquiry for
the community—and make itself available to outsiders through lectures,
seminars, and exhibits—and at the same time close its doors to those who
want to attend its classes. As I discussed in chapter 5, there is no cost to
most universities when a visitor plops down in a back row seat for a day or
even a semester of “Introduction to Chemistry,” but the practice of sitting
in on a course without paying tuition—once common practice on college
campuses—is today forbidden at most traditional institutions. The argu-
ment that colleges give for the velvet rope that allows only a favored few to
enter is an economic one: where is the fairness in treating paying customers
and nonpaying browsers the same? In those rare cases in which a professor
has published a textbook, an interested outsider can always get a taste of a
class by purchasing the book, but—however attractive the financial rewards
might be to the professor who pockets twelve cents of every textbook dol-
lar spent—it does not help the university’s bottom line. Universities whose
faculty members write a shelf-load of best-selling textbooks still have velvet
ropes controlling access to their lecture halls, because they believe that the
classroom experience defines their value.
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An occasional observer might slip past the guards and find his or her
way into a lecture or two, but the teaching materials for the course are
out of legal reach. The course syllabus, schedule of exams, problems sets,
and lecture notes are all kept under lock and key, accessible only to paying
customers. Once the province of teaching assistants who would spend long
hours cranking blue copies from mimeograph machines for distribution to
students at a penny per page, the production of course materials is now a
business. Major college campuses are surrounded by commercial copy cen-
ters that dispense copies of course materials—along with school supplies,
courier shipping, and business card printing—at whatever rate the market
will bear.

Even more notable is the shift to electronic distribution of course materi-
als, a move that must have disrupted plans for companies that relied on the
profitable volume of campus copying. Enterprising professors have been
emailing notes to students or posting them on Web sites for years, but now
entire universities have moved into the business of electronic distribution.
Campus software called course management systems allows institutions to
have the best of both worlds: cost-free distribution and access control. Uni-
versities can use course management systems to publish electronic versions
of course materials, while retaining a measure of control over who can see
next week’s reading assignment or the answers to last week’s quiz, and they
can build into student fees the enormously expensive costs of purchasing
and operating the software. A course management system is a very effective
way of letting only the right people into the classroom, and—for those in-
stitutions that believe in the value locked behind the classroom door—the
velvet rope of access control is the whole point of the university.

Vest was muted, almost tentative, the day he described for me MIT’s
plans to bring that belief crashing to the ground. In a move as bold as
Charles Eliot’s dismemberment of Harvard'’s required core:

MIT pledged to make available on the Web, free of charge to teachers and learners
everywhere, the substantially complete teaching materials from virtually all of the
approximately two thousand subjects we teach on our campus.®

He did not say so at the time—because web-based video distribution was
still in its infancy, and iTunes U had not yet been created—but Vest’s plans
would grow to include video access to lectures from the likes of Walter
Lewin.

The Vest plan was just as dramatic as Eliot’s, but—unlike Harvard in the
1860s—MIT shook the foundations of higher education. In the space of a
few months, MIT’s OpenCourseWare project fundamentally changed the
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value equation for all colleges and universities by increasing the alterna-
tives for all learners around the world—for free. Increasing the number of
alternatives is a disruptive force in higher education.

Like the Bishop of Perugia in 1558, every university administrator in the
world would now be faced with a modern-day version of the Jesuit priest
Nicholas, who would point out that “if we use Sasso’s book, they will say
what our students have learned, they have learned from Sasso, not from
us.”” MIT ushered in the era of open courseware.

At first, even Vest had trouble with the concept. After all, MIT’s initiative
had its roots in a plan to mount a profitable distance education subsidiary,
so the jump to free distribution of almost everything that both classroom
teachers and their institutions held dear involved a substantial leap of faith:

OpenCourseWare looks counter-intuitive in a market-driven world. It goes against
the grain of current material values, but it really is consistent with what I believe is
the best about MIT . . . it expresses our belief in the way education can be advanced—
by constantly widening access to information and by inspiring others to partici-
pate. . .. Simply put, OpenCourseWare is a natural marriage of American higher
education and the capabilities of the World Wide Web.?

No matter how revolutionary, distribution of intellectual property by
any means is governed by an international set of laws, regulations, and
conventions. In the United States and Western Europe, printed and elec-
tronic content is created and published under international copyright laws.
The penalties for violating U.S. copyright law can be considerable: up to
$150,000 in civil court and federal criminal penalties on top of that.

Electronic distribution of music and video has made it even more com-
plicated to follow the letter of the law, as music companies and movie
studios rush to enforce copyright law as a defense against illegal piracy. De-
veloping countries sometimes see electronic distribution as a way of freely
acquiring content that they would otherwise have to pay for: a concept
abhorred by copyright owners, who in turn set up complicated legal and
technological protocols for sharing protected material. The serious business
of OpenCourseWare would have been doomed to a thicket of conflicting
laws and practices were it not for an unlikely marriage of lawyers, anar-
chists, and troublemakers.

The information technology industry has struggled for a generation
over who should own the software that adds all the value to otherwise
inert hardware that makes up a computer. Large software companies like
Microsoft and Oracle claim that their products are the result of product
development investments, funded in large part by their shareholders. They
argue that the only fair way to treat those investments is to allow them to
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protect their intellectual property with patent, trade secret, and copyright
laws that prohibit others from swooping in, copying products, and dis-
tributing them in a black market bazaar of vendors who do not recognize
property rights. “No so fast,” say others, who point out that the financial
benefits reaped by software companies depend not only on their own in-
ventions, but also on the inventions of hundreds of thousands of others.
The vendors in the bazaar say that there are many thousands of program-
mers who contribute small amounts of technology to a kind of intellec-
tual commons that is being sacked by the big commercial outfits, who
incorporate free material from the commons in their proprietary products.
Vendors in the bazaar think that they end up paying for material that they
had helped create.

An activist community called the open software movement grew out of
deep-seated resentment in the software world over this kind of inequity.
In the 1980s, an MIT graduate student named Richard Stallman took up
the banner of open software as a moral imperative, declaring war against
proprietary software vendors and encouraging a generation of computer
programmers called hackers to distribute only software that can be freely
shared among all users, often in violation of copyright law. A certain out-
law culture grew up around Stallman’s GNU licenses.’ Stallman’s brand of
licensing allowed, among other things, something called copyleft, a claim
that a programmer who referenced even a few lines of open software in an
otherwise copyright-protected work contaminated the entire program, thus
invalidating any future proprietary claim. Stallman’s positions and meth-
ods were extreme, but by the early 1990s, the hacker mentality had a firm
foothold in the software industry. The popular Linux operating system and
much of the infrastructure underlying the Web today operates under a less
radical—but equally abrasive to proprietary vendors—version of Stallman’s
radical licenses.

In 2001, three activists, Stanford law professor Larry Lessig, MIT en-
gineering professor Hal Abelson, and an open software advocate named
Eric Eldred founded a nonprofit organization called Creative Commons.
All three were devoted to expanding rights of authors to create and share
works along the lines advocated by the open software movement. A Cre-
ative Commons license allows authors to publish and distribute works that
waive some rights while retaining others. Simple to read and easy to un-
derstand, Creative Commons licenses require only that authors select from
a list of four conditions that specify how the work is to be treated in the
future: attribution that allows unlimited copying, provided that the author
is given credit; whether the work is commercial or noncommercial; whether



The Stardom of Leonard Susskind 181

derivative works are allowed; and a form of copyleft that requires redistribu-
tion under the original terms.

Abelson was also one of the creative forces behind MIT’s OpenCourse-
Ware. When it came time for Vest and others to select an alternative model
for freely distributing materials that would at once promote and protect the
MIT brand, it was not surprising that they chose Creative Commons as the
licensing method “so that [materials] can be used, distributed, and modified
for noncommercial purposes.”1°

Creative Commons distribution is today the standard for most web-
based delivery of materials from traditional universities; many institutions
have joined MIT in opening their entire course catalogs, resulting not only
in millions of downloads, but also in substantial revision to traditional
curricula in regions of the world that would be isolated from the newest
advances without OpenCourseWare. In China, a country with a spotty re-
cord in respecting traditional Western intellectual property rights, Lucifer
Chu’s Fantasy Foundation is translating MIT’s materials for learning com-
munities. Chu’s project is one of many in Asia and developing countries.

With the benefit of hindsight and looked at from the point of view of
the long tail, Vest was too timid about the place of OpenCourseWare in a
market-driven world. It has become a significant market force, but the com-
pany that demonstrated the real market power of the long tail was Google;
in 2001, Google was still a small company.

Google’s aim is to increase web usage—not necessarily only for Google
pages but across the broadest spectrum of users and environments.! Google
believes that the more web traffic there is, the more likely it is that web us-
ers will make use of their searches, maps, or shopping services, all activities
that lead directly to revenue for Google. It is the economics of the Web at
work. OpenCourseWare architect Hal Abelson understood well the econom-
ics of the Web: all things considered, it is better to be a hub. The underlying
motivation for MIT had to have been clear to Vest when we first spoke
about his plans: the more people are convinced that they are connected with
MIT, the more connected MIT will be with the rest of the world.

Charles Vest is quick to point out that, without question, the value of
an MIT education is personal interaction within a community of learners,
between students and a human teacher—that is, an advisor and mentor
who shapes the learner and guides the learning process:

Let me be clear: We are not providing an MIT education on the Web. We are pro-
viding our core materials that are the infrastructure that undergirds an MIT educa-
tion. Real education requires interaction, the interaction that is part of American
teaching.!?
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If Vest is right, then the value of long tail distribution course materials, even
from an institution like MIT, depends on whether the technology also pro-
motes the creation of real learning communities where none have existed
before. As we will see, there is dramatic evidence that learning communities
are the natural result of compelling content; but in some respects, technol-
ogy has overshot even Chuck Vest’s vision:

The model that was proposed over and over again for higher education was “find
the best teacher of a given subject, record his or her lectures, and sell them in digital
form.” There is an appealing logic to this proposition, and I very much believe that
there are important roles for this kind of teaching tool, but the image of students
everywhere sitting in front of a box listening to the identical lecture is one that
repels me.!

What Vest—and perhaps the entire OpenCourseWare movement—did
not foresee is the role that technology would play in avoiding such a re-
pellant future. Vest underestimated the growing sophistication of online
course delivery, and no one anticipated the rapid rise of social networking.



14 Unkept Technological Promises

The walls of Galileo’s classroom at the University of Padua are lined with
ancient documents. University officials have preserved his podium. There
are no whiteboards or blackboards, but the room has been outfitted with a
portable screen and a projector that can be connected to a computer. The
Hall of Ancient Documents at the University of Padua is in every way a
modern classroom.

Technology has had remarkably little impact on classrooms, which for
the past millennium have consisted of spaces for a teacher to stand, fac-
ing rows of seats for students. Chalkboards did not make a classroom ap-
pearance until 1801. Erasable writing surfaces not only enabled teachers to
present information to an entire class, but also eased the burden of note
taking for students, whose families sometimes found it difficult to afford
paper and pencils. Black slate boards were inexpensive, easy to use, and
they did not require much upkeep. Despite a constant flow of new gadgets,
the blackboard was the last invention that had such obvious pedagogical
value that it became a ubiquitous classroom fixture.

Every generation finds a new way to enhance—and in some cases, re-
place—classrooms with new devices and capabilities that empower teachers
to instruct and pupils to learn. Educational technology specialists today
experiment with wireless Internet connections, handheld computers, col-
laboration tools, and web-based courseware. Every few years, there is a cel-
ebration to mark the arrival of the classroom of the future—the educational
equivalent of a Detroit concept car—to integrate the latest technology into
schools and colleges. Aside from some technical improvements in the con-
cept of a blackboard, classrooms remain virtually unchanged, because un-
derneath it all, the goal of the classroom of the future has little to do with
education.

In the 1990s, NASA's classroom of the future beamed video to specially
equipped classrooms in an effort to increase awareness among elementary
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school students of NASA programs.! The Mayo Clinic’s classroom of the
future was part of an antiobesity initiative.? It had no desks, so students
were required to move around. Office furniture suppliers and multimedia
equipment manufactures fill their marketing showcases with new product
demonstrations in their classrooms of the future. Still other projects equip
traditional classrooms with sensors and computers so that the room itself
becomes intelligent, recognizing, for example, that the act of picking up a
whiteboard marker during a PowerPoint presentation can cause the lights
to turn on and the projector to pause.* The research landscape is littered
with hundreds of projects and products, bells and whistles that once held
great promise for fundamental change in classroom education that never
materialized.

There is a reason that so many projects—once touted as visionary—
failed. The story of the unkept promises in educational technology is really
a story of failed assumptions about what matters in education. At the heart
of the story is a simple message: it is hard to replace a charismatic, engaged
teacher and a responsive system of educational services with cold hardware.

Spontaneous Learning

There is wide a gulf between the experience of a live lecture and the pas-
sive act of viewing an iTunes video of the same lecture. Many think it is
an unbridgeable gulf and dismiss the value of the video experience. Others
take it as a challenge to improve the video experience so that it rivals a live
lecture. Still others wonder whether human mentoring is needed at all, be-
cause there is ample evidence that real spontaneity, rivaling even the best
classroom instruction, is a natural consequence of human learning.

Some spontaneous learning is simply the result of raw individual tal-
ent. There are so many examples of self-taught geniuses, mainly artists and
engineers who achieve great things despite a lack of formal training, that
it hardly seems remarkable. Occasionally, however, there are individuals
who—Ilike the mathematical genius hero of the Academy Award-winning
film Good Will Hunting*—go beyond what can be explained by remarkable
ability and are able, without teachers or instruction, to recreate a body of
intellectual work to rival the best university education.

Mathematics produces more than its share of these self-taught geniuses.
From 1897 to 1907, beginning at age 10 and working entirely from elemen-
tary algebra and trigonometry books, Srinivasa Ramanujan generated origi-
nal mathematical research in such volume that he won a scholarship to a
local Indian university. His talent was limited to mathematics, however.
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He failed his other subjects, eventually leaving the university to work as a
postal clerk.

By the time he was in his early twenties, Ramanujan had compiled a
notebook of thousands of mathematical identities. Many of them were al-
ready known and some were false, but some were profound discoveries that
would take mathematicians years to understand. Ramanujan sent his notes
to Cambridge mathematician G. H. Hardy, the greatest mathematician of
the day. Hardy, recognizing Ramanujan’s genius, invited him to Trinity Col-
lege in Cambridge, where Ramanujan spent the remainder of his short life,
creating a body of mathematical work that is still pored over by contempo-
rary mathematicians.

Nobody knows how individual learning like this takes place, but there
is something known about the dynamics of groups that promotes spon-
taneous learning. Indian educator Sugata Mitra had the idea that young
children could be taught to use computers without any training whatso-
ever using a principle he calls “minimally invasive education.”® In 1999,
he drew concentric circles on a map to identify the rural regions in India
that were far enough from New Delhi so that English was an uncommon
language and computer usage was rare, but close enough to have a stable
infrastructure and general awareness of information technology. In a series
of experiments that helped inspire the award-winning film Slumdog Mil-
lionaire,® Mitra placed primitive computer kiosks in some of these rural
communities and videotaped the children who played with these “holes
in the wall.”

The Mitra experiments are remarkable because they document the
power of spontaneous, self-organizing learning communities. The children
quickly taught themselves to surf the Web and download games, overcom-
ing obstacles such as language and primitive input devices, and it was not
long before they started asking for “a faster processor and a better mouse.”
In other experiments, where the kiosks presented older children with con-
cepts from an advanced biology course, it was not long before a group of
learners began asking how to prepare DNA for laboratory experiments, an
idea that was far beyond the scope of the kiosk material.

Minimally invasive education might lead to complete disruption of the
role of the mentor, and it has been a recurring theme among distance learn-
ing advocates who want to take teachers out of the picture altogether, re-
placing human instruction with technology. Hundreds of researchers over
many decades have tried to automate instruction, but their efforts have
largely failed. However, to be completely fair, some of their experiments
may have been hampered by primitive technology.
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Georgia Tech’s School of Information Science was an early adopter of
technology to support its distance learning programs—mainly profes-
sional master’s programs offered to industry and government clients. In
the 1970s, buoyed by the sudden appearance of low-cost communications
and media equipment, Tech was awarded a research grant to construct an
Audiographic Learning Facility (ALF).” ALF was intended to bring down the
costs of distance learning programs and ensure consistent quality in the
classroom experience, using banks of dial-in systems and electromechanical
writing devices to transmit lectures.

The audio portion of a lecture was captured on a standard magnetic
recording tape. The instructor’s writing was converted to analog signals
and recorded on a separate audio track. A student who wanted to replay
a lecture was supposed to use a standard telephone to dial into the right
recording and connect the telephone to a local writing device using rubber
cuffs that captured audible signals from the phone’s earpiece and turned
them into digital signals for voice playback and pen movements for the
writing devices. Telephone line noise frequently caused the pens on the
electromechanical devices to behave erratically, spraying ink on the unfor-
tunate students who happened to be seated closest to the device.® Students
were understandably upset by this, and the experiments were halted, but
as technology matured, there were other experiments that had more posi-
tive outcomes.

When Frank Oppenheimer founded San Francisco’s Exploratorium in
1969 as an immersive science museum and a destination for children who
may not have responded to classroom science instruction, he had in mind
a combination of playground and science laboratory where students could
move from exhibit to exhibit, interacting with levers, gears, and wheels
with no particular goal in mind. In this way, he reasoned, learners would
spend time with the topics that were interesting to them, solving problems,
learning concepts, and having fun in the process. He was explicit about the
role of participation in learning about science.

Oppenheimer’s catchphrase, “Nobody flunks museum,”® is even today
sprinkled through conversations with the Exploratorium leadership. Based
on this simple principle, the Exploratorium became one of the world’s pre-
mier science museums, by allowing its visitors to recreate the act of scientific
discovery. As web technology improved, the Exploratorium experimented
with handheld computers to share, store, replay, and combine experiences
with other students!® For the next forty years, the Exploratorium attracted
a range of projects in informal skill and knowledge acquisition. Today it
maintains one of the largest independent science education programs in
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the country, but it is a long way from the cool exhibits of the Exploratorium
to a bare college classroom. Universal access to computing technology held
the promise of changing all that.

Ever since the Web made its first appearance in the early 1990s, computer
scientists have dreamed of using its graphic capabilities to create virtual
laboratories and its organizing power to allow people with similar interests
and motivations to find each other and begin interacting. Farly researchers
even imagined an entire university constructed around this concept.

Stanford computer scientist Jeffrey D. Ullman was one of the first to try
to construct a web-based curriculum. In the middle 1990s, Ullman was al-
ready making plans for a Web site he called “Computer Science 101.com.”
But Ullman’s vision went well beyond a simple informational Web site. He
wanted to use the power of artificial intelligence to anticipate the lumps in
a student’s curriculum—perhaps to augment a student’s reasoning power
with an ever-present, intelligent assistant. In 2000, he founded a company
called Gradiance. Gradiance provided online services to accelerate learn-
ing processes for project- and laboratory-based courses. Ullman'’s software
helped instructors create homework and lab exercises that would force stu-
dents to conceptualize problems and related concepts.

From the student’s point of view, Gradiance-enhanced learning appeared
to be spontaneous: presented with a set of multiple choice questions and
answers, students could navigate predefined concept maps in ways that
would mimic complete-sentence responses to questions. The idea enjoyed
a measure of success. Gradiance software was included in dozens of uni-
versity textbooks, but like many technology promises in education, it was
never widely adopted.

The goal of replacing human teachers with automata remains elusive,
but that never kept technologists from using advanced computing tech-
nology to make the live classroom experience more efficient. The most
spectacular attempt was called PLATO.

PLATO

PLATO was an effort to create true computer-based instruction. It began life
as a research project in the early 1960s at the University of Illinois and grew
in scope during the next twenty years. PLATO also grew more costly, and
in late 1960, the underlying technology was acquired and commercialized
by the now-defunct Control Data Corporation (CDC). CEO William Norris
promised that half of CDC’s revenue would come from educational services
based on PLATO courseware hosted on the company’s supercomputers.
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PLATO was impressive in a number of dimensions. The computer tech-
nology was state of the art and continued to evolve during its lifetime. It
incorporated the most advanced display technology and both text-to-voice
and voice recognition, not only to ease the burden of mastering basic com-
puter skills, but also to avoid the disastrous user experience that systems
like ALF gave to both students and teachers. Backed by massive computing
power, ALF’s primitive telephone-based access was replaced by high-speed
data access. As networking technology improved so did PLATO’s availability
and responsiveness.

Recognizing that courseware creation was fundamental to PLATO’s suc-
cess, CDC funded the development of extensive authoring systems. Sev-
eral independent studies concluded that replacing classroom teachers with
PLATO terminals had little impact—either positive or negative—on class-
room learning. This should have been a warning signal to project planners,
but it is a long-held principle among computer scientists that seamless re-
placement of a human skill by a computer program is a benchmark for suc-
cess, so this was viewed as a spectacular technical achievement.

The total R&D investment in PLATO soon topped a billion dollars, a
cost that CDC needed to recover. Central to CDC’s plan for PLATO profit-
ability was the price to be charged to institutions. The cost of accessing
the computers needed to power PLATO quickly rose to $50 per hour per
student. This was many times the cost of human instruction. Even worse,
for both CDC and its customers, there were no economies of scale, because
each student required both a terminal and network access to the CDC data
center. By the time Norris stepped down as CDC’s chief executive in 1986,
the company was looking for an exit strategy from PLATO and the educa-
tion market.

Elements of the PLATO technology were transported to emerging,
smaller minicomputers, workstations, and ultimately to personal comput-
ers. Projects at Xerox's Palo Alto Research Center (PARC) that were inspired
by PLATO used even more advanced information technology. The results
influenced products like the Xerox Star system, one of the earliest personal
workstations to use high-resolution displays, mice, and the desktop user
interface. Although PLATO was conceived in the days before email and
the Web, developers invented an array of “community” tools to connect
courseware designers, human instructors, and students.!!

In the wake of PLATO, dozens of projects made more determined at-
tempts to marry technology with traditional classrooms. Gregory Abowd’s
Classroom 2000 was an ambitious application of ubiquitous computing—
the seamless integration of information technology into human environ-
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ments'>—to the classroom. Abowd’s work was inspired by visionary PARC
scientist Mark Weiser. Weiser imagined a world in which computers would
fade into the environment, enhancing an array of human experiences. To
Abowd, the classroom—which had until that point been immune to the
appeal of new technology—seemed like the ideal laboratory for the new
field of ubiquitous computing. Abowd does not agree that classrooms were
resistant to change: “I don't think the classroom had been immune to tech-
nology. There was lots of technology, but much of it was in the aid of the
presenter of the material and not for the students who were struggling to
keep pace with the increased flow of information afforded by the technol-
ogy in the hands of the presenter,” he told me.

Mark Weiser’s tragic death from cancer only fueled subsequent innova-
tion in ubiquitous computing in the United States, as his many followers
continued to build on the work done at PARC. Although he had an interest
in education, Abowd is today known as one of the founders of ubiquitous
computing research. Classroom 2000 focused on how to capture and re-
cover the classroom experience, ideas that Abowd has applied to health care
and other fields as well. The Classroom 2000 project shuttered its doors re-
luctantly in 2002, and Abowd is wistful about its unfulfilled promise. As he
said to me a decade later, “It was a living laboratory filled with innovative
gadgets that unfortunately remains more a dream than a reality.”

This is a theme running through all learning technology research. Edu-
cational technology research begins with innovative capabilities. Without
exception, the initiatives that have held center stage have been those that
promote a new capability for which education is only one of many plausi-
ble applications. The principle professional association of information tech-
nology experts in higher education is EDUCAUSE, an organization whose
mission is to “advance higher education by promoting the intelligent use
of information technology.”1%

The belief that technology will spur new business approaches runs deep
in the information technology community. In 2003, Nicolas Carr published
an article in Harvard Business Review entitled “IT Doesn’t Matter,”'3 which
created a stir in business circles by pointing out that the fascination of the
business world with infrastructure advances in information technology was
understandable, but misplaced. Carr’s careful analysis of infrastructure in-
novation showed a consistent pattern. Technological innovation is always
greeted with a great clamor to find equally innovative uses for it, but as
technology curves inexorably push the cost of the new technology down
and as there are abundant choices for how to acquire the same capabilities
at even lower cost, the attention of business leaders shifts back to the core
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of their own businesses. The new technology is no longer a differentiator,
and it adds little incremental value. It is there, but it doesn’t matter.

Information technology professionals hated Carr’s arguments, which
have been validated so many times in practice that few serious corporate
leaders question the conclusions. Higher education is caught in a pre-Carr
world in which organizations like EDUCAUSE can argue unchallenged that
technology matters. It does not.

A 2005 EDUCAUSE Review article by William Plymale catalogs a half-
dozen technologies aimed at providing automated support for the tradi-
tional learning process by concentrating on

possible positive effects that pervasive computing may have on productivity within
our lives (at school, work, and home) [that] could be significant:

* Improved capabilities for communications, coordination, collaboration, and
knowledge exchange

* Removal of time and space constraints for accessing information

* Enhanced decision-making abilities based on receiving and processing up-to-date
organizational and environmental data

* Expanded user awareness of the environment through resource and service
discovery.'

But, like so many other projections, this one does not attempt to pre-
dict what the actual effect would be on educational practice. EDUCAUSE
proclaims on its Web site, “It is not about the information. Or the technol-
ogy. It's what we do with the technology that counts.”'> However, if what
a university is trying to do with the technology has little value, then it will
never be worth the expense of adopting it. It makes no sense to automate a
factory when specialized artisans are what are called for.

Resting on Failed Assumptions

Like many of the ideas I have presented so far, PLATO is a metaphor. As
far as educational technology goes, there is nothing wrong with PLATO,
but the entire project represents a set of failed assumptions: propositions
that were widely accepted as valid for higher education, but in reality have
virtually nothing to do with twenty-first century universities. PLATO and
many of the educational technologies that followed it were conceived with
a single guiding vision: just as computerization improves productivity and
quality on the factory floor, so will computerization have a similar impact
on educational institutions.

Disrupting Class, by Clayton Christensen, Michael Horn, and Curtis
Johnson, makes the case that the analogy between factory automation and
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the classroom is not accidental.!® Since the 1800s, the dominant model for
organizing schools has been the factory. This is not simply a twentieth-
century attempt to mimic the successes of the Industrial Revolution. As
enrollments grew, universities needed to find economies of scale. It is a way
of looking at the world: efficiency equals standardization.

As I pointed out in chapter 8, the academic factory was a result of two
independent forces: the demands of the men who led the foundations
that funded university growth at the start of the twentieth century and
the massive increase in enrollments that forced institutions to seek greater
efficiency. The way to cope with the increasing numbers of students that
resulted from universal access—the argument goes—is to group students
so that the same material can be taught in the same way to many students
at once. Grouping students by age into classes seemed like the right way
to identify people with approximately equal maturity and ability to learn
material. Throughout the years, other groupings emerged within classes.
As more students chose postsecondary education, it seemed wise to dis-
tinguish between college-bound students and those who were destined
for careers in business or the manual arts, for example. Additional cus-
tomization was costly, uncommon, and usually the result of government
mandates.

Special needs instruction in public schools is a good example of such a
mandate. By the 1970s, 10 percent of all public school students were in-
volved in special needs programs. However, special needs programs in that
same period accounted for almost a third of all spending in some school
districts. Because overall school budgets were more or less fixed, additional
pressure was applied to the instructional funds for the remaining 90 percent
of the students, requiring higher levels of productivity, more efficiency, and
therefore even more standardization.

Special needs students were at one end of a spectrum, and eventually,
federal initiatives encouraged some school districts to offer a curriculum
for students whose abilities and goals placed them at the opposite end of
the spectrum. Advanced Placement courses, and later, International Bacca-
laureate degrees offered college credit-bearing courses to high-performing
students. But there were no real educational innovations. The effect of the
mandates was simply to create schools within schools. Each of them of-
fered the same group-oriented vision of education: an instructor talking
to a classroom of pupils, evaluating their responses, and students, passive
except for recitations and examinations.

The impact of growth on colleges and universities was similarly pro-
found. It had been noted in Jefferson’s time that replacing the classical
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core curriculum with a system of electives would be costly: more profes-
sors, more classes, more customization. The system of majors must have
seemed like an ideal compromise to nineteenth-century planners. Majors
allow some level of student-centered specialization, but relieved economic
pressures by moving batches of students through one of several predefined
curricula. Academic departments, schools, and rigidly enforced degree pro-
grams all serve the same purpose. They help determine a fixed course of
study for degrees. The business model for higher education depends on it,
because economies of scale are achieved by teaching the same material in
the same way to all majors in a discipline, which means that in an efficient
university, the classroom is king.

But, as I argued in part III of this book, it is hard to implement a long
tail approach to higher education by only focusing on the classroom and
not on what is taught. PLATO addressed computerized automation of the
classroom. Even if its grandest visions had been achieved, PLATO by itself
would have only automated a process that figures less and less prominently
into what students expect from universities.

The Efficiency of a Factory Floor

It is difficult to overstate the degree to which these assumptions have
skewed the strategy and practice of education in American universities.
Practices geared to the factory floor not only influenced the “batching” of
students for instructional efficiency, but also to a large extent determined
what it means to be a successful university. Institutions pursue improved
reputational rankings by becoming increasingly selective about which stu-
dents they admit. They pursue accreditation goals by removing as much
variance as possible from learning outcomes. They plan for quality by rais-
ing the amount of money spent per student while simultaneously decreas-
ing the productivity of their faculty.

A successful university has to concentrate on classroom efficiency. It is
the only variable that is under its control. But a university that concentrates
its resources on classroom efficiencies cannot also be mindful of the needs
of students—in fact, the whole notion of classroom efficiency sacrifices
what the student needs. A student who is having trouble with classroom
material that others are breezing though requires special help outside of
class. But one-on-one services like that are not efficient. It turns out that
what is good and efficient for classrooms is usually also good and efficient
for professors, so classroom-centered institutions are, to an overwhelm-
ing degree, also faculty-centered. Take, for example, the lengths to which
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modern American universities go to remove all sources of variance from
some prescribed learning outcome.

Advocates of outcomes-based assessment (OBA) dominate accreditation
institutions for academic university degree programs. OBA is an attempt to
drive the outcome of the learning process to specific, quantifiable goals in
much the same way that statistical control theory is used to reduce the vari-
ance of manufacturing processes and thus ensure quality in manufactured
parts and products.'” Because the idea behind OBA had its start in the desire
by industrialists to monitor the effectiveness of educational institutions,
the relationship to manufacturing is perhaps not surprising.

Here is how it works in a factory. A manufacturing process (let’s say it’s
for bearings) can be expected to produce bearings with mechanical char-
acteristics that vary from the ideal by some amount. By sampling bearings
that leave the assembly line, a quality-control engineer can develop a qual-
ity diagram for the plant that counts the bearings that vary from the ideal,
as well as the frequency above and below the ideal, as shown in figure 14.1.

Defects mean variation from the ideal, so reducing defects in the tail of
this distribution also reduces the number of bearings that are outside this
tolerance band. If the number of bearings—the outcomes of the manufac-
turing process—in the tails of the distribution is reduced to zero, the plant
then consistently produces bearings with zero defects.

The language of OBA is statistical quality control. During accreditation
reviews, university administrators are required to produce the documenta-
tion, the sample from which statistical inferences can be drawn, and the
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Figure 14.1
Variation from ideal in manufacturing.
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process feedbacks so that statistical quality control can be applied to higher
education. These are the methods of the factory floor. The only thing miss-
ing is numerical precision. Not surprisingly, as OBA has grown in popu-
larity, it has also enraged university faculty such as humanities professor
Laurie Fendrich:

Outcomes-assessment practices in higher education are grotesque, unintentional
parodies of both social science and “accountability.” No matter how much they pur-
port to be about “standards” or student “needs,” they are in fact scams run by blood-
less bureaucrats who, steeped in jargon like “mapping learning goals” and “closing
the loop,” do not understand the holistic nature of a good college education. For
all the highfalutin pronouncements accompanying the current May Day parade of
outcomes assessment, in the end they boil down to a wholesale abandonment of the
very idea of higher education.!®

Fendrich is most concerned that OBA is bad for education in the arts
and the humanities, but she allows that it might make sense for other
fields—science and engineering, for example—a point of view that is dis-
sected by Donald Woolston, an expert in engineering education at the
University of Wisconsin: “Manufacturers control what is manufactured in
a way that educators cannot (and should not expect to) control what is
learned.”?

For Woolston, the matter goes far beyond simple tweaking of a badly
applied analogy:

Ultimately the kind of human behavior we are interested in shaping in engineering
education is not measurable in a sufficiently precise and reproducible way to allow
manufacturing analogies to apply.

If the classroom-centered model is motivated by operational efficiencies,
why continue to concentrate on an analogy that provokes such extreme
responses, rather than other, more promising technological building blocks
of twenty-first-century university education?

Automation and Mass Production

The answer seems to be that there is no agreement about what it means to
be a promising technology in higher education. Prying technology invest-
ments from cash-strapped universities is difficult enough, but investments
that do not appear to be aligned with the current business objectives are
nearly impossible to fund with institutional resources, and there are few
federal programs that will fund investigations into disruptive technologies.
It is not surprising, then, that most investment dollars are used to prop up
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the current ways of doing business—not an altogether inappropriate strat-
egy in light of other effects of the factory model.

The factory model focuses on reporting and review. Layers of report-
ing requirements get deeper every year, and new layers of bureaucracy
are needed to audit compliance as information systems strain under the
weight of new federal, state, and institutional regulations. At some institu-
tions, multimillion dollar budgets are needed for internal audit functions
alone, and because many compliance requirements are tied to institutional
statistics, even more millions are needed to support data gathering and
analysis. One regulation alone—the Federal Education Rights Privacy Act
(FERPA)—accounts for such a large portion of campus administrative over-
head that many question whether the money is well spent. FERPA places
strict rules on how student data are handled and exposes universities to stiff
penalties and withholding of federal funds for violations. Universities are
so concerned about the impact of FERPA violations that many take positive
action to locate and destroy records containing information that is clearly
not sensitive. Some universities interpret FERPA so cautiously that all docu-
ments—even routine press releases from athletic departments and letters
to parents—are scrutinized for information that might violate FERPA rules.
Others selectively enforce FERPA rules to decrease transparency, which is
clearly not what the legislation envisioned.

Outside of the research labs and basic business systems, course manage-
ment systems—the complex software that is supposed to tie elements of the
educational experience together in a single environment—consume the
largest portion of campus information technology (IT) budgets. A course
management system, or CMS, manages not only the content and delivery
of courses but also key interactions and resulting data that can then be fed
back into a well-managed assessment and evaluation program.

If this sounds a little vague, then you get the idea. CMS boundaries are
conspicuously fuzzy. During my tenure as a dean, I saw the university in-
vestment in CMS rise from a few tens of thousands of dollars per year for
a homely but more or less helpful collection of Web sites and databases
spread over a dozen academic units to several million dollars centralized in
a software organization chartered with identifying and implementing new,
more sophisticated features.

A CMS is an academic cousin of the software systems that that are used
to manage large manufacturing operations. As integrated manufacturing
plants grew in size, the tasks associated with receiving and processing or-
ders, tracking supply chain parts and services, managing inventories, and
performing the associated financial accounting—all of the “back-office”
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operations that are used to run a complex business—cried out for automa-
tion. Even relatively simple installations of these systems cost tens of mil-
lions of dollars, and because each company’s internal processes are unique,
consultants and specially trained integration contractors are often needed
to perform adaptation and tuning. Software like this is so costly and so hard
to change that during the last thirty years corporate operations have been
redesigned to conform to the restrictions imposed by the software, rather
than the other way around. A university that operates like a factory needs
such software.

One dominant CMS is a system called Sakai, open source software that
is supposed to tie registration, payment, compliance, course content, grad-
ing, and record keeping into a unified set of coherent processes. Sakai is not
the only CMS on many campuses, either. A factory can enforce rigid rules
to limit the proliferation of different software systems, but universities are
imperfect replicas of factories. Enforcing software standards is not easy, so
midlevel administrators and instructors who are unhappy with Sakai might
operate a dozen or more other CMS installations, each with the same goal,
but separately consuming additional millions of dollars.

Let me be clear: I am steeped in information technology—I am a true
believer. So I am not questioning the value of information technology in
creating more efficient institutional operations. The pencil-and-paper heri-
tage of record keeping and processing in higher education often leads to
duplication of data and resources and is a significant factor in driving up
operational costs. But like Nicolas Carr, I am skeptical of ever more costly
investment in IT that doesn’t matter, and from the point of view of stu-
dents, a CMS does not matter.

The software that controls manufacturing operations in large enterprises
by itself adds no value, but when supported by internal processes, it can
be the differentiator between success or failure in the marketplace. Manu-
facturing automation, for example, has meant increased value to buyers
of personal computers or automobiles who can place a custom order on a
Web site that uses software to reach far into networks of suppliers and ship-
pers. Days later, a customized personal computer arrives on a consumer’s
doorstep.

One would think that college IT departments would have learned these
lessons from their commercial counterparts and would make IT invest-
ments that not only relieve the regulatory and budgetary burdens in insti-
tute operations, but also provide some additional value to students. By and
large those investments are nonexistent.
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Rather than enable the open sharing of courseware or facilitate large-
scale collaboration among students, a CMS erects barriers to collaboration.
It promotes efficiency, but extracts a price because it controls access. It man-
ages student identities, but only if students give up the identities they had
before they enrolled. A CMS makes reporting easier, but the reports it pro-
duces are used to control the factory floor. A CMS like Sakai automates com-
mon tasks like recording test scores and calculating final grades. But Sakai
also makes it difficult for teachers to create individualized grading proce-
dures, offering instead a single, standard grading scheme. Critics charge
that, above all, a CMS is needlessly, wastefully expensive. Even Sakai with
its open source pedigree is based on technology that has to be maintained
by a small army of specialized programmers. Meanwhile, there is a chaotic,
sometimes frenetic, world outside the university where openness, sharing,
and innovation—all of it carried out on a shoestring budget—threaten to
rush past traditional universities.
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If a small, public, liberal arts college in rural Virginia seems like an unlikely
twenty-first-century technology battleground, then Jim Groom is an even
more unlikely battlefield commander. Groom, who in 2006 gave an identity
to his cheery brand of academic anarchy by calling it Edupunk, works at the
University of Mary Washington, on a campus tucked into a rolling hillside
near Fredericksburg, Virginia. Looking a little like one of the punk rock mu-
sicians whose penchant for reinvention of musical form inspired the name,
Groom wants to “blow up college as we know it.” His boss knows about
Groom's subversive ways and is happy to encourage that sort of behavior.

The University of Mary Washington—or UMW, as the locals refer to
it—is named after George Washington’s mother, Mary Ball Washington,
but it was called the State Normal and Industrial School for Women when
it was established in 1908. It became the women’s college for the University
of Virginia in 1944, and in the early 1970s it gained a measure of inde-
pendence as a separate coeducational institution. It is a liberal arts college
in the Middle whose programs run decidedly toward the creative arts and
humanities.

True to its roots as a college for women, many UMW buildings are
named after prominent women in American history, including Thomas
Jefferson'’s daughter, Martha Jefferson Randolph, and women’s rights figure
Frances Willard. It seems like a natural—almost serene—place for Groom to
have ended up after completing his graduate work in American literature at
Queens College and the City University of New York (CUNY).

Never mind the irony of its location on the site of the Battle of Fred-
ericksburg, or its brief association with the University of Virginia, where
Thomas Jefferson first articulated the vision of a uniquely American in-
stitution of higher learning. There is nothing serene about a conversation
with Jim Groom. He holds onto sentences with conviction and relinquishes
control only when you make it clear that the conversation is moving on.
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Groom and his colleagues are committed to universities that are the op-
posite of factories, and they are willing to break some glass to do it. “The
whole idea is a reaction to the over-engineered, badly designed, and intel-
lectually constraining technology that has been foisted onto the American
higher education system as a substitute for deep reflection about what the
universities should be evolving into,” Groom told me.

Edupunks

Like their rock brethren, Edupunk purists don’t mind alienating the estab-
lishment. Edupunk, according to Groom, “is about the utter irresponsibil-
ity and lethargy of educational institutions and the means by which they
are financially cannibalizing their own mission.” Groom blogs extensively
about his views. Those views are both widely disseminated and widely dis-
cussed in a growing community of educators who believe American higher
education is seriously off track.

Some of Groom'’s online colleagues have adopted their own Sid Vicious
personae online. One of Groom'’s colleagues maintains a blog that shows
off the letters E-D-U-P-U-N-K-S crudely tattooed on his knuckles like some
inner-city gangster. Amid all this turmoil, you would think that admin-
istrators at the University of Mary Washington would be at least a little
uncomfortable with the unsavory associations. Apparently not. According
to Groom, who reports to UMW's provost, “the university has said nothing
about Edupunk. They neither promote it nor tamp it down.”

Fiery rhetoric aside, Edupunk has mainstream goals. As Groom explains
it, one of his motivations is to brand UMW: “We are a teaching university—
not a research university. We want to be known for innovation, and we
are innovating with technology.” The question facing Jim Groom and his
team of educational technology (or “ed-tech”) specialists at UMW is how
to do that within limited budgets. He sometimes turns to organizations like
EduCause, but only to make contact with like-minded revolutionaries. In
Groom’s view, Edupunks are ahead of the trends. EduCause is the cheer-
leader for the status quo. And the status quo is not sustainable for many
colleges and universities in the Middle.

A favorite target for Edupunk is CMS. “These are big, closed access con-
trol systems,” says Groom. A popular CMS called Blackboard was adopted
several years ago by UMW, but it does not connect with the important
social networks on the campus. Edupunks like Groom look at Blackboard
as a way of controlling who has access to university resources that takes
scarce investment dollars away from more open technologies that provide
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value to students, faculty, and alumni. Openness is an important part of the
Edupunk agenda, and its adherents draw much of their inspiration from the
open software movement, which is not surprising, as much of the software
that powers the Internet is distributed under open source licenses.

I asked Groom how he felt about Sakai, thinking that because it is based
on open source software, it might be an approach to CMS that the Edu-
punks could live with. He was not impressed. “In the first place, it’s Java,”
he said. Java is a notoriously difficult language for writing software. “It
takes an expert team to add any features at all. Why not use PHP?” PHP is
the language of amateurs, and it used by hundreds of thousands of blog-
gers and Web site operators around the world. “That would make it more
democratic,” he added, “and it’s still closed. I can’t feed any of my public
blogs into Sakai. It’s a terrible move. You might just as well use Blackboard.
It’s not much better, but at least there’s a company that supports it.” For
Edupunks, open source licenses are not enough. A system has to be demo-
cratic—it has to accept everyone. A system cannot dictate the terms. The
system itself has to be open.

It is a small step from open software to open systems, an approach to in-
formation sharing that enables anyone to plug into a simple, easily under-
stood interface: no hassle, no restrictive standards, and—best of all—no
guard at the door to check credentials and turn away those who do not
satisfy the admission criteria.

The open system concept—the ability for a community to manage the
distribution and growth of systems without a centralized authority—is a
touchstone for Edupunks. It is a very democratic, Jeffersonian concept.
Open systems are intended to fit hand in glove with other ideas borrowed
from the open source community, like OpenCourseWare. To the Edupunks,
OpenCourseWare was a demonstration that closely held content was not
key to a university’s value. UMW embraced openness immediately. It is a
core value and is woven through all of its technology. The Ed-tech group at
UMW spends much of its time refining what Jim Groom calls “a Web 2.0
platform so that all of these other systems can talk to each other. We don't
care what you bring to us. It should all work together.”

Despite their subversive demeanors, the movement is home to technol-
ogy realists. They are attracted to the simplified technologies like Web 2.0
that make it easy to connect Web sites together with information pathways
and cool applications that do not require an expert team of Java program-
mers. PHP—the name itself is an insider’s joke—is the scripting language
that can be used to tell a Web site “first do this, then do that, then display
the result.” PHP may be democratic, but it is also simple to use, and that
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makes it powerful. There is also a large warehouse of preprogrammed ap-
plications that web developers can simply paste onto a web page. Some are
as simple as using a syndication service to gather the output of a hundred
blogs into a single column of a professor’s home page. Others require some
additional—and more complicated—glue so that login credentials can be
passed from one Web site to another.

Web 2.0 programming is not a small industry. Microsoft and Google are
behind it. So are the three hundred member companies of the World Wide
Web Consortium, who together define the standards for all web technology.
Given a choice between a hulking, closed system that is the province of a
few dozen university IT departments and a technological tidal wave like
Web 2.0, Edupunks are not so subversive after all. Being democratic might
be a side effect of adopting open systems, but the motivation is pure busi-
ness: having hundreds of IT companies on your side is better than siding
with a single vendor whose product is closed, proprietary, and expensive.

Jim Groom is a true believer, but he is also a true entrepreneur. He has a
core belief that openness adds value to the student experience, and that the
decentralization of resources and management is a pathway to the kind of
flexible environment that new approaches to college teaching will demand.
When pressed, he can make the case in dollars and cents: the cost of the
decentralized administrative approach was thirty dollars per month per stu-
dent when Groom and his team of ed-tech specialists began experimenting
with open courses. Today, when virtually all UMW students, faculty mem-
bers, and administrators are connected to each other by Web 2.0 technol-
ogy, the cost of the entire operation is $6,000 per year. That is probably why
Groom’s initiatives have survived a change in university administration
and a severe downturn in the economy.

The cause has been picked up by some mainstream organizations. In
2009, the United Nations Global Alliance for Information and Communica-
tion Technology and Development founded a free, online university that
uses the open standards social networking. Not all of Groom’s colleagues
warm so easily to the Edupunk image, but they are all subversives.

Brigham Young professor David Wiley wears a necktie and keeps his
hair cut, but he predicts that unless they find a way to embrace openness,
“universities will be irrelevant by 2020.”! He announces on his Web site
that he is a practicing Mormon in a Mormon institution. There is a sense of
missionary zeal in his goal of “increasing access to educational opportunity
for everyone around the world.” The issue for Wiley is not technology: it
is cost. Open content allows students anywhere in the world to syndicate
a curriculum by picking and choosing from among the best universities in
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the world. He even started a company, Flatworld Knowledge, to promote
open source textbooks.

Edupunks socialize with mainstream educational technologists from
EduCause at national meetings, but Groom says, “We don’t really attend
any of the sessions. EduCause is a good excuse for all of us to get together to
share our experiences.” The radical fringe of open content talks incessantly
about technology and cost, and they are aggressive in their predictions
that universities that don’t move quickly are going to be left behind. When
asked about value, they nod vigorously and start to tell stories about what
their movement means to students.

Or maybe it’s just that Jim Groom is an unrelenting cheerleader for the
University of Mary Washington: “I want to have an impact on our reputa-
tion. I want us to be known as a kickass place.”

They Arrive with Digital Identities

Most university Web sites are professionally produced marketing tools with
easily identifiable access to campus maps, academic programs, and press
releases. A click of a mouse takes a visitor to web pages containing the fall
football schedule. It is easy to find the alumni association’s reminders to
make a gift today. Sometimes a smiling president welcomes visitors with
a short message. Clean, readable text wraps around color photographs of
historical buildings, campus events, and notable people. There are images
everywhere of smiling students, engaged professors, and sometimes class-
rooms. There might even be a box into which search terms can be typed,
so that a visitor can more easily navigate what would otherwise be a maze
of information.

There is no way to confuse a university’s Web site with the university
itself—even online universities tend to keep their doors closed to outsiders
who just want to browse. There is information about making donations,
the comings and goings of the president, and the hottest research projects,
but there are no lectures. A student cannot get help with a problem on
the university home page. Alumni and applicants alike are strangers to the
university. There are no class rosters, because the FERPA violations would
bankrupt the institution, and it is not possible to talk with a professor.

The home page for the University of Mary Washington is also a slickly
produced affair, and visitors can easily navigate to important information
and resources. It is like every other university Web site except for one fea-
ture prominently tucked into a list, just to the right of a picture of the
main administration building: a button that reads “UMW Blogs.” A visitor
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who clicks that button is taken immediately to the university itself. At the
University of Mary Washington, learning takes place in the digital spaces
engineered by Jim Groom and his band of Edupunks. At UMW, learning
takes place in blogs.

“Blog” is Web 2.0 shorthand for “web log,” an idea that is less than a
decade old and that—along with other social networking concepts—has
transformed the Internet. Blogs are online creative spaces that allow anyone
with a Web browser to publish—to “post,” in the language of blogging—
anything for the rest of the world to read and to comment upon. In the
world of blogs, the comments to a blog post are sometimes as entertaining
as the original post.

A blog is not a broadcast. It is an invitation to comment, to agree or dis-
agree with a post, to helpfully add to a conversation, or to disrupt it with an
angry rant. Blogs are democratic, so the only thing that determines whether
a blog is successful is its audience. Freed from the need to find a publishing
outlet, some bloggers succeed by catering to a narrow band of like-minded
political allies—a trend that has changed the face of national politics; oth-
ers peddle news, gossip, and personal diaries.

Several years ago, newspapers—alarmed that blogging was a free, two-
way dialog between journalists and readers—started attaching their own
brands to blogs, creating a mass market online audience for some bloggers.
Blog popularity is measured by the volume of traffic that visits it, that is,
the number of times it is viewed—a number called a page view. The most
popular blogs receive hundreds of thousands of page views on a good day.
The least popular blogs get no traffic at all.

The companies that provide the platforms, tools, and servers for blog-
gers—Dblog sites—keep track of their blogs’ traffic. WordPress? is one of the
most popular blog sites. It is home to millions of individual blogs, but to
make it into the WordPress top one hundred list—the top 0.01 percent—a
blog has to attract only a few thousand page views per day. Blog popularity
follows the Internet’s hub-and-spoke economics: there are a few very popu-
lar blogs with much traffic, but most of the traffic visits blogs that are not
the most popular. Blogging is a very long tail way of publishing, so a blog
that attracts only a few hundred visitors is a runaway hit.

The UMW blogs are the polar opposites of PLATO. There is no fancy
hardware to buy, and most students already know how to blog. UMW class-
rooms are just as inefficient and chaotic as other universities, and there are
no plans for distance learning programs. In many ways, it has not embraced
the Internet. The university is not listed on iTunes U, and UMW profes-
sors are reluctant to make their lectures available on the Web. UMW does
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not have a technology that is in search of an application, nor does it try
to dictate what technology to use or how to use it. In Thomas Jefferson’s
back yard, it has found a democratic way of tapping into the deep desire of
students, professors, and visitors to create, share, and grow. UMW has a way
of connecting people together.

There are more than 2,500 public blogs at UMW —Dblogs that are acces-
sible from outside the university. The educational technology department
does not know how many private blogs there are because they do not even
try to track the number. Every campus organization, class, professor, and
most of the students have a public blog. Jim Groom thinks of all of UMW's
blogs as learning spaces, and there is considerable evidence that most of
UMW's students see blogs as just another space to do work.

Groom suspects that many students actually maintain several blogs be-
cause there are so many different kinds of work that an individual student
does. The university offers many different options for interactive authoring
tools and sharable media, but does not dictate which of the many possible
blogging platforms the students must use. In fact, there is only one rule for
blogging at UMW: you must use an open system so that others can easily
locate and connect to your blog.

Except for a noticeable tendency toward the creative arts and literature,
UMW's public blogs look much like other blogs. There are blogs for poetry
and short stories, and the comments are a sort of continuing review and
analysis of the work. Because many blogs are public, it is not uncommon
for an outsider to stumble into a UMW blog, find that there are interest-
ing people to talk to, and jump uninvited into the middle of a conversa-
tion. Professors sometimes make their class blogs public, which draws a
certain amount of outside traffic as well. But mostly the UMW blogs are
used by students to create and to share what they have created with their
classmates. The UMW blogs and their online social networks give students
digital identities that are at times hard to distinguish from their physical
identities, but their digital identities did not start with their enrollment in
UMW. The university is just another step along a path. Students arrive at
UMW with digital identities.

Not surprisingly, the university attracts students who have been steeped
in digital culture since childhood—digital natives, who have online histories
that they would prefer not to abandon. Figuring out how to make use of
digital identities is an important conceptual leap—ignored by mainstream
educational technologists—that the open systems advocates make. There
is no doubt that Americans under the age of 20 make little distinction be-
tween digital identities and identity in the physical world.
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Jetf Cole, director of the Center for the Digital Future at the University
of Southern California’s Annenberg School of Communications, has been
studying these trends since the inception of the Internet. He wants to know
how shifting patterns of work and leisure have changed our life and culture
because of the Internet. “It’s a shame,” Jeff told me, “that no one thought to
do this when television was invented. Americans used to spend six to eight
hours a day watching TV. Where did that time come from? What did they
stop doing? How did it change life? Since I was here at the start of the In-
ternet revolution, I wanted to document how the Internet has changed us.”

For well more than a decade, Cole has collected data on Internet usage
and its impact on culture that tell us how we have changed. As Internet
usage has spread globally, his study has expanded to include Europe, Asia,
and Africa, and he can say with certainty that digital natives do not think
there is anything special about their digital lives. “Teens are not impressed
with all this new technology,” Cole told me. “It is simply the way it is. To
them it is just there and not difficult to use.” Many of them have been blur-
ring the lines between real and digital relationships for a long time. “For
almost a generation they have changed the reach of their relationships, and
the ways they establish and maintain networks and friendships represents
transformational change they will carry for the rest of their lives.”

UMW students have Facebook pages. They share photos on Flickr, and
they have hundreds of books archived at Amazon.com. The writers among
them have many thousands of words that they have already published on-
line. Avatars distinguish their classmate selves from their student selves.
They belong to fluid networks of friends and adversaries that do not seem to
have hard and fast membership rules. Although parents and traditionalists
may worry that social networks drain time away from face-to-face relation-
ships, “nothing could be further from the truth,” according to Jeff Cole.

In fact, Cole’s results show just the opposite: “While it is true that teens
spend very little time other than sleeping or in school when they are not
in front of a screen and are constantly interacting on social networks and
revealing personal information, none of that has diminished interest in
face-to-face communication. They use digital communication to interact
with friends at times they cannot be with them: early morning, late night,
or when they are away. Tracking for the past ten years, we see teens who are
highly connected actually spend a little more time face-to-face than those
who are not.”

Asking UMW students to give up their digital identities—simply to
conform to the limitations of campus technology—would be unthinkable
to the university’s Edupunks. In fact, it would intrude on their real-world



A Substitute for Deep Reflection 207

identities because, as Jeff Cole points out, “One of the primary uses of
social networking is the ease it creates in establishing meeting times and
places.”

It is too early to say for certain, but the ed-tech specialists at UMW also
suspect that alumni do not want to leave their UMW identities behind
when they graduate. At UMW, a course can be a continuing conversation.
Networks of close friends do not want to drop their UMW associations
when they graduate, only to find out later on that they cannot easily re-
connect with each other. An artist’s digital portfolio contains work that
defines him or her creatively. Leaving it behind would mean starting life
after graduation with a new artistic identity, and that would be unaccept-
able. Students arrive with digital identities that grow along with them dur-
ing their time at the university. That is the identity they want to carry into
the world after graduation. “They arrive with digital identities,” says Jim
Groom of the students who arrive on campus. “We wouldn’t ask them to
give up their identities.”

That makes UMW unique. At some institutions, students and professors
alike are actually robbed of their online identities—the online equivalent
of shaving the head of a new army recruit and issuing a set of standard
drab fatigues. Freshmen at most universities are assigned email addresses
like bronson.b.rumson@stateu.edu. A student who has an unlucky name
like Fred Smith might be assigned something like fred.smith23@stateu
.edu because there are twenty-two other Fred Smiths who also need unique
digital identities. Although my email address has been rad?® since the first
email systems were built in the 1970s, my official Georgia Tech email ad-
dress is rd122@GTBUZZ.cc.gatech.edu. Logging into a course management
system might mean using a student ID like 338440933 or br2871, and be-
cause FERPA prohibits the release of identifying information, an especially
diligent professor might assign still another arbitrary number to indicate
which lab station was occupied on the first day of class.

A freshman whose Facebook friends know her as borntoskate is out of
luck if she wants to remain connected to old teammates and coaches. And
students with complex online profiles that reveal casual, intimate, inscru-
table, professional, or even anonymous identities to different friends, pro-
fessors, merchants, and family members finds that all of those associations
are immediately meaning]less.

Because freshmen at UMW are expected to have digital identities when
they arrive, “UMW students can choose domain names* that they can keep
for life,” says Groom. “It belongs to them. We will host their domains if they
want, but UMW really encourages students to create their own domains of
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one. They bring their digital identities with them, and manage them while
they are here. They create, share, and export while they are here. Whatever
they want to do with their individual domains is fine with us.” Jim Groom'’s
domain of one strategy gives every John Smith or Evelyn Jones who enters
UMW a domain name like johnsmith.com or evelynjones.org—digital iden-
tities that they will keep for life.

The subversive Edupunks at the University of Mary Washington have
constructed a kind of intellectual way station in the life of a student—the
exact opposite of a one-size-fits-all, faculty-centered, efficiently run educa-
tional factory. Students arrive at UMW bringing with them all of their prior
experience. They spend a few years creating, learning, and building new
networks of friends, teachers, and collaborators. And if everything goes ac-
cording to plan, the graduates of UMW never really leave, because the uni-
versity lets them keep their unique digital identities. Those identities are so
tightly linked to the university that they will carry both with them forever.

MOOCs and Moodles

Paul Erd6s was a wandering minstrel, a lyric poet of mathematics who came
as close to what I imagine Peter Abelard might have been like as anyone
I've ever met, although, by all written accounts of Abelard’s physical ap-
pearance, the two bore no physical resemblance to each other. Abelard was
tall and strikingly handsome. Some say he was “distinguished in figure and
manners”;> Erdos was a small, slight man, with a shuffling gait, who wore
large tortoise shell glasses that gave him an owlish look. On the other hand,
it could be said of either man that he was often

seen surrounded by crowds—it is said thousands—of students, drawn from all coun-
tries by the fame of his teaching, in which acuteness of thought was relieved by
simplicity and grace of exposition.®

Erdos was famous not only for his mathematics, but also for his eccen-
tric, nomadic lifestyle that brought him into contact with thousands of
other mathematicians. He was a giant, and his influence on the course of
mathematical history in the twentieth century is hard to overstate. For
most of his later years, Erdos had no fixed residence—although Bell Labs
mathematician Ronald Graham acted as a sort of home base for Erdds, col-
lecting expense checks and honoraria and generally keeping Paul out of
trouble with banks, credit card companies, and the IRS.

Paul Erdos was a prolific mathematician, and his visits to university cam-
puses and industrial research labs invariably caused a flurry of publications
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coauthored with local scientists. He never really distinguished between stu-
dents and his more senior colleagues. They were all mathematicians. When
he walked into a room, announced “My brain is open,” and began solving
problems, irrelevancies like age and seniority took a back seat.

It became common for mathematicians to imagine that there was a
hubs-and-spokes map of the mathematical world in which two mathemati-
cians were connected if they had jointly authored a technical article, and
they assigned a number—called the Erdés number—to every mathemati-
cian depending on how far they were from Erdds in the map. If Alice had
actually coauthored a paper with Paul, her Erdés number was one. If Bob
had coauthored a paper with Alice but not with Paul, then his Erdés num-
ber was two. Those with small Erdés numbers also tend to be hubs. As far
as we know, Erdos collaborated with 511 people, bestowing on them Erdos
number 1. These 511 collaborated with 8,167 others, who therefore have
Erdds number 2.

My own Erddés number is 3, so I belong to a much larger group, but I
was lucky enough to meet with him on many occasions, and occasionally I
would drop in on one of his talks. Erdds did not lecture so much as let you
listen in on a conversation. Talks would invariably begin like this: “Let M
be a large prime and let f(M) be . . .”—no introductory remarks or review
of prior results.

Everyone who knew him seems to agree that he would have been a ter-
rible classroom teacher because he always talked about something new, and
students had a very difficult time keeping up with him. It was, of course,
impossible to plan to study under him anyway because he was always mov-
ing from place to place. It is entirely possible that he thought everyone was
in such constant motion: no matter how long he had known you, he would
ask “Where are you now?” Erdos was like a university that came to you on
an unpredictable schedule with no particular result guaranteed or expected,
but he may have been the purest teacher of the twentieth century.

Thousands of students would drop in, spend a few hours or days with
“Uncle Paul,” and absorb as much mathematics as they could handle. It
might take them years to digest it all, but that was fine because it might be
years before they had another chance to attend his continuing, wandering
course in combinatorial mathematics.

Open-ended college courses are uncommon, but not for any pedagogi-
cal reason. There is no theory that dictates how college degree programs
should be chopped into courses or how many semesters there should be,
except that everything should work out to be just long enough to fit the
required number of credits. Many institutions offer “Maymester” terms
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that fit between spring and summer and last two or three weeks. Advanced
material is sometimes taught in small recitation groups and is spread over
several semesters because there are as of yet no textbooks in the field and
therefore no natural course boundaries. The length of a college course is a
number that is chosen arbitrarily, and it varies from place to place.

Attendance is also a loosely defined idea for most college courses. In
Europe, where completion of course requirements is determined by final
examinations, attendance has no meaning at all, and students feel free to
drop in when it suits them. Even in American classrooms, instructors rarely
take attendance, and the only evidence that regular attendance affects
learning is purely anecdotal.

There is no scientific reason that universities have not organized their
curricula around Erdos-style open-ended courses. In 2008, George Siemens,
a professor at Athabasca University—the Canadian version of Britain’s
Open University—and a research scientist for the Canadian National Re-
search Council named Stephen Downes decided to offer a course on a the-
ory of learning that they call Connectivism and Connective Knowledge, or
CCK.” CCK is a long tail concept, a pedagogical theory asserting that learn-
ing takes place as students discover how to navigate the interconnected
networks across which knowledge is distributed. Their course was about
CCK and simultaneously used CCK as the primary teaching method. It was
offered again in 2009, and eventually attracted several thousand students.

Not all of the students were actually enrolled in the course. In fact, people
were encouraged to take the course for free, contribute to the discussions,
and add whatever material they thought might be appropriate. But in order
to receive credit from the University of Manitoba, a paid enrollment—in
return for which a student would complete assignments and receive per-
sonal feedback—was required. The course, which Siemens had advertised as
Mega-Connectivism was quickly dubbed a Massively Open Online Course—or
MOOC—by Edupunks and their colleagues.

The same community that invented MOOC has also adopted an open
source CMS called Moodle. Moodle has been licensed to forty-six thousand
sites and claims to have more than thirty-two million users, making it a
rival for Sakai and Blackboard, but its real purpose is to support the con-
structionists’ learning approaches that emphasize teaching methods and
an Exploratorium-like system of navigation through course materials. That
has made it a favorite of online universities like OU, and—because its stated
philosophy is to support social, constructivist theories of learning—has
sometimes put Moodle on a collision course with OBA advocates in ac-
creditation organizations.
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Moodle designers were not interested in factory automation, and the
system shows it. Moodle is an open system: blogs and RSS feeds from any
source can be linked directly into a Moodle installation, and PHP scripting
is the primary means of extending Moodle features. It would seem that by
simply adopting MOOCs and Moodle, a university might be able to test the
waters of long tail instruction on a small scale, but most mainstream insti-
tutions would find it difficult to also wholeheartedly embrace the concepts,
because they come bundled with CCK, and the very idea of CCK carries
baggage of its own.

Connected constructivism lives on the fringe of traditional learning
theory, and sweeps an enormous number of Internet age ideas, from hub-
and-spoke laws to modern theories of media and knowledge, into a set
of core principles,® many of which are not acknowledged by mainstream
behavioral and cognitive learning theorists. According to CCK, “learning
is a process for connecting specialized nodes or information sources,” and
“learning may reside in non-human appliances.”? George Siemens says that
“Classrooms which emulate the ‘fuzziness’ of this learning will be more
effective in preparing learners for life-long learning.”'® An educational re-
former who wants to throw out a traditional classroom curriculum in favor
of a MOOC based on CCK has to be willing to accept much at face value.

The most troubling consequence of taking CCK too literally is that it
moves the teacher neatly to the side of the learning equation, replacing a
mentor with a learning process. In a twenty-first-century university that uses
open content and iTunes U, masterful teachers are essential.

In late 2009, two emails from my colleague Richard Lipton arrived. “Hit
nine thousand page views today!” said the first one. A few hours later: “We
were number 20 on WordPress!” Lipton is a computer science professor and
mathematician, a member of the National Academy of Engineering, and
well known among his colleagues as a prolific collaborator, although his
network of collaborators is not as large as that of Paul Erdos. But Lipton is
still in his early sixties and has many productive years ahead of him.

In January 2009, Lipton began blogging pure math on a site he calls
Godel’s Lost Letter:

I have worked in the area of theory of computation since 1973. I find the whole area
exciting and want to share some of that excitement with you. I hope that these blogs
inform and entertain you. I hope that you not only learn some new ideas and hear
some interesting open problems, but also get some of the history of the area. One of
the things I think people sometimes forget is that research is done by people. One of
my goals—perhaps the main one—is to get you to be able to see behind the curtain
and understand how research works.!!
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This is not exactly the stuff you would expect to be in the top 0.0007 per-
cent of all of those late 2009 blogs about Michael Jackson, death panels,
and the 2016 Olympics, but some of his posts, like “Reasons for Believing
P = NP,” have been exceptionally popular, drawing hundreds of comments
from experts, novices, interested amateurs, and a few cranks. His posts
range from informal observations about the nature of research to highly
technical research articles that break new scientific ground, always in a con-
versational, engaging way. Here is a fragment of the online conversation
generated by a posting called “Cantor’s Non-Diagonal Proof.”

timur | may be missing the obvious, but shouldn’t the sequence r_{1}, r_{2}, \dots be
allowed to be a sequence of real numbers?

Anonymous | dont see any deference [sic] between two proofs, just the second one
has the unimportant details removed. Think of fixing digits as restricting the final real
number to the interval of reals starting with those digits. Thus | dont think this can be
of any help.

llyaRazenshteyn This proof resembles the proof of Baire’s theorem ([0, 1] is not a first
category set).

Anonymous 2 | agree with Anonymous, above. Can you elaborate on what you think
the essential difference is?

Anonymous 3 | don’t actually think the EP is any more specific to the real numbers than
the usual presentation of diagonalization is. In both cases, you need some principle that
says the diagonal real number exists. . . . The ultimate version of this is priority arguments,
where not only are the choices not independent, but in fact the dependencies sometimes
force you to go back and change previous choices.

This conversation is not so very different than the conversation that would
be overheard outside Lipton’s office. He is a prolific researcher, but he is
also a gifted teacher, and there is little difference between how he engages
with students online and in the real world. He is tall, but not intimidating.
His once-red beard is now gray, but he still speaks rapidly and with enough
enthusiasm to raise the total energy level of any room that he happens to
be in. Ideas tumble out. A large measure of Lipton’s success as a teacher can
be seen in the emotional response that some of his readers have with this
most left-brain of academic pursuits. Madhu Syamala wrote:

Your posts are just too good. And | like the way you write too. Very hard to find that
combination in many tcs blogs. Do keep posting them. Keeps people like me who once
had a brief glimpse of tcs want to keep reading.

How many students will Lost Letters reach? Like the iTunes U statistics,
it is hard to interpret usage statistics, but in a three-month period ending in
April 2009, 258 comments were posted in response to 7 articles. During the
month of April, the number of views varied from 1,000 to more than 5,000
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per day. The most popular articles have attracted almost 10,000 viewers. In
general, a Lipton posting is viewed about 2,000 times. The top articles have
been viewed 14,723 times.

In all the years I knew him, I never saw Paul Erdds near a computer,
so even if he were living today, I do not think he would have turned his
Massively Open Course into a MOOC. I am certain that he would not have
much interest in CCK. But Paul spent much of his life in motion in order
to reach as many other minds as possible, so he would have understood
immediately the role that the Lost Letters blog plays in expanding Lipton’s
seminars.

Lost Letters is more than ten or fifteen graduate students crowded around
a whiteboard. However, it is interactive, so it is not an iTunes video, either.
It is a MOOC, a continuing conversation between a teacher and his stu-
dents. This is what a university is like when the technology enables a class-
room of nine thousand students, and when there are abundant choices,
students will choose this.






16 The Process-Centered University

It is time for American universities in the Middle to take the mentor-protégé
relationship seriously. Since the time of Peter Abelard, the role of the in-
structor has been to offer expertise and inspiration while students offer an
audience and a kind of immortality. The role of the university as an institu-
tion in this relationship has been debated for hundreds of years. That role
has oscillated wildly between loose associations—based on nationality and
self-interest—and today’s corporate enterprises. Exactly where that oscilla-
tion should stop is a debate that occurs only rarely, and the outcome of that
debate is not yet decided.

One obvious answer is that universities offer diplomas. In his reporting
about Edupunk professor David Wiley’s 2008 online course at Utah State
University—which came complete with a handmade certificate of comple-
tion—Chronicle of Higher Education reporter Jeffrey Young had the presence
of mind to ask: “When Professors Print Their Own Diplomas, Who Needs
Universities?”! Universities long ago gave up their stranglehold on certifi-
cates. A sufficiently talented mathematical collaborator might earn a small
Erdos number. A student blogger’s comments are enshrined in a MOOC'’s
archives. Professional associations, fraternities, and business groups hand
out prizes, plaques, and framed certificates of achievement. A cynic might
observe that many of these recognitions are meaningless, but it turns out
that universities routinely offer an array of certificates that have no aca-
demic meaning whatsoever, but that students accept and proudly include
in their resumes.

University administrators answer that, above all, the universities also
offer branding, facilitation, and access. A formal institution can provide
learning environments and experiences that individual professors are in no
position to duplicate. A university, it might be argued, packages knowledge
and provides oversight and structure that channel resources. It keeps every-
one on track. This is a dangerous position for a university in the Middle.
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As resources get tighter, it raises questions about exactly how universities
provide value. It also raises a third possibility besides faculty- and student-
centered institutions—a possibility that is most destructive to the competi-
tive value of American universities. It is the one that is invoked more often
than any other, because it reinforces the factory model. It is the process-
centered university: the well-oiled machine.

Beware the Well-Oiled Machine

Linda’s first challenge when she was named department head was to reform
the curriculum. Students were required to take the introductory courses
in her department that were appropriate for their majors. This require-
ment meant that the instructional workload for the introductory teachers
amounted to thousands of credit hours per year—many more contact hours
than would be consistent with effective mentoring. Over time, the depart-
ment had figured out how to cope with such a high workload: they decided
to become a sort of factory.

Part-time instructors—usually retired professionals—were handed an
hour-by-hour lesson plan and a large stack of overhead transparencies
for recitation to a hundred freshmen. Projects were carried out in smaller
groups under the supervision of teaching assistants, many of them under-
graduates themselves. Capable and revered instructors—teaching awards
had been named in honor of their inspirational careers—had devised the
system, but by 2000, all of them had retired. Tenure-track faculty members
had virtually no contact with freshmen, and there was no faculty super-
vision of the introductory course sequence. A Student Service organiza-
tion staffed by nonfaculty academic professionals and advisors oversaw the
entire operation, which consumed a sizeable fraction of the department’s
operating budget.

By 2002, the results were indisputable. A cheating scandal was exposed
to the glare of national media. Lab assignments and projects—designed
as a rite of passage by upper classmen and graduate students—required
an unreasonable amount of time to complete and were wildly out of sync
with the academic goals of most students. Business, science, and engineer-
ing students, for example, were barred from using tools that the instructors
did not like, even though familiarity with those tools would be required in
later courses on campus. Student complaints far exceeded any other unit
on campus and the attrition rate for students in Linda’s department was
well above 50 percent.

Even worse, the introductory courses alienated female students. Male
teaching assistants assigned project tasks by gender. Women were assigned



The Process-Centered University 217

writing and documentation tasks; men were assigned leadership roles.
Female enrollment was a full ten points lower than the national average
and twenty points below the levels of other departments in the university.
Open-ended comments from students confirmed that there were few ma-
ture guiding hands in the introductory courses.

Linda’s first step was to hire Mark, a respected senior professor who had
areputation as a turn-around expert, to guide the reorganization of Student
Services. Mark began to review operations of the Student Services organiza-
tion, but long-time staffers immediately warned him that he should not
mess around with how things were currently being done because “it’s a
well-oiled machine.”

It was a revelation. Even the support staff thought of themselves as work-
ers on the factory floor, and the learning spaces reflected it. Students hung
out on long wooden benches in large lobby area with a shabby green carpet.
To get to instructors’ offices, students had to pass under a hand-lettered sign
that said “SWAMP.” This was a remarkably effective setup for the students
who chose to remain, but students—on campus and off—were choosing
other paths in increasingly large numbers. Students liked but did not respect
the instructors, and their ratings of the instructors were alarmingly low.

Despite a public scandal, an alarming retention rate among the best stu-
dents, an increasingly hostile environment for female students, and poor
ratings from students and faculty members in other departments, Student
Services staff members received consistently high marks from their supervi-
sors during annual performance reviews. It did not take Mark long to figure
out why the supervisors loved the well-oiled machine. The cost of instruc-
tion for the introductory courses was low, and advisors effectively moved
the few students who chose to remain through the program without a lot
of hassle. Accreditation teams routinely approved the curriculum without
requiring much from the department. Best of all, the tenured faculty mem-
bers were rarely bothered by undergraduates.

While students, alumni, and an alarmed public were letting Mark know
that the well-oiled machine was not doing its job, the department’s research
reputation continued to rise in national rankings. In the strange accounting
of the Middle, things were going well.

Press Here to Talk with a Human

In a university, a CMS is a course management system, but for most of
the commercial world, the initials “CMS” have another meaning: customer
management system. Attracting, understanding, and retaining custom-
ers—particularly high-value customers—has become such a competitive
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differentiator for companies that there is an entire industry devoted to
managing customers. A consumer might see the effects of technology ad-
vances in retail sales.

Online stores remember loyal customers and helpfully offer discounts, ad-
vice, and help based on past purchasing patterns—and they never close. In
many traditional stores, mobile, handheld computers are the new cash regis-
ters, so that customers, who are immediately paired with a sales expert, do not
have to wait in long check-out lines. Some retail Web sites have a press here
to talk with a human button for customers to click for help with problems.

Completely hidden from the customer in the best of these systems are
the back office databases and systems that make this kind of technology
such a good investment. A company that can easily acquire new custom-
ers, determine which products they would like to buy, make the purchas-
ing process hassle-free, and quickly correct problems when they occur is
more likely to operate a successful, profitable, growing business. While
universities in the Middle were concentrating their CMS investments on
the well-oiled machine, disruptive institutions were investing in customer
management, trying to understand what their students wanted in a uni-
versity experience.

Just finding a university means navigating a haphazard maze of impen-
etrable catalogs, ratings, and sometimes incomprehensible Web sites. There
is an institutional uniformity to the marketing of higher education that
makes it hard to tell when a university is actually advertising its strengths
to potential students. It is even harder for universities to find the right stu-
dents. Except for athletic scholarship candidates, colleges and universities
have few tools for identifying potential stars. The disruptive institutions are
the ones who rely on a unique combination of value and brand. They are
in demand, but it takes work to keep the demand high.

California’s Harvey Mudd College (HMC) is small (730 students), so its
president Maria Klawe has to worry about filling only two hundred fresh-
man openings every year—a job that is made easier because of Harvey
Mudd’s unique value proposition and its high ranking in reputational
surveys. “The driving rationale for Harvey Mudd College’s taking a liberal
arts approach to STEM education was the desire to produce STEM leaders
who would understand the impact of their work on society,” Klawe told
me. They compete for the best students, but even with a compelling value
proposition, brand recognition is a problem. According to Klawe, “Harvey
Mudd’s chief competitors are (in order) MIT, Caltech, and Stanford. Our
biggest issue in competing for students is the much greater level of name
recognition of these institutions.”
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It would make life easier for Maria Klawe if HMC had a graduate program
to help attract students, but that would diffuse the college’s undergraduate
focus. But HMC is not interested in chasing the institutions that are higher
in the pyramid. Klawe is determined to set her own ground rules for suc-
cess. Rather than sacrifice core values, HMC capitalizes on its strengths by
building a reputational network of influencers. Klawe says, “Our primary
approach to building our brand is by building relationships with individ-
ual leaders, companies, and organizations in science and technology fields.
Each semester, we run a public lecture series that brings leaders on campus
for a day. We find that once someone spends a few hours with our students
and faculty, they become a Mudd advocate.” According to Klawe, influ-
encers, industry partners, and agents are key components of this network:
“Their responsibility is to introduce the school to people who should know
about us. It’s a slow process but it’s gradually making a difference.”

Without a brand or value advantage, marketing might boil down to old-
fashioned recruiting from the right neighborhoods. According to Arizona
State University president Michael Crow, “The best predictor of success
in being accepted at the university of your choice is zip code. That’s be-
cause high-income zip codes have the best high schools, and the best high
schools prepare students to be accepted at selective universities. However,
the data also says that coming from a high-income family is no predictor
of future academic success.” Universities in the Middle climb the academic
hierarchy by becoming more selective, leaving behind many students who
should be admitted but will not survive the grueling and impersonal ap-
plication process.

Applying for admission to a university in the Middle is not a pleasant
process. It is a stressful, uncertain time for high school seniors, and the ap-
plication process does not help. On-campus tours showcase campus life and
are designed to elicit applications in large numbers, but a name tag at an
orientation meeting might be the pinnacle of personalization that a college
can hope to achieve. Overwhelmed college admission offices do their best
to sort the applications into the yes, no, and maybe bins so that admissions
officers can concentrate on the high-value prospects, but students can wait
for months with no feedback at all about their status. They are not indi-
viduals; they are simply applications.

Financial aid is another faceless application process. It is simultaneously
confusingly specific because each institution offers its own programs and
impersonal because they all use an emotionless, consolidated application
Web site that simply calculates a dollar amount that a student is eligible to
receive with the same precision that a bank might use to qualify a first-time
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home buyer for an FHA loan. Even after acceptance and enrollment, it is the
well-oiled machine that dominates a student’s life.

Students who need to take a summer job have to be mindful of the
university calendar, because they can only begin classes at the start of the
semester. Working parents cannot necessarily take classes at times that min-
imize day care expenses, because class scheduling does not take student
availability into account. Furthermore, classrooms fill up, so a section of
a class that is needed for graduation may not be available until the next
semester. Graduation dates are determined by the university calendar, not
by a job that is currently available but that might be filled by someone else
if graduation is delayed.

To a mainstream university, the job market is something separate, dis-
tant, and essential to their students, but disconnected from almost every-
thing else on campus. There are counselors, seminars, and job fairs in which
dozens—perhaps hundreds—of potential employers set up their booths to
meet with graduating seniors, but universities do not take a direct role or
responsibility in placing their graduates in suitable positions. Traditional
universities merely act as facilitators because no one has the responsibility
for ensuring that students find jobs.

Courses have a maximum size, so students who are slow to register are
sometimes turned away from a class simply because they lost a footrace.
When finances are tight, universities cut the number of sections of popular
courses, so there is no guaranteed roadmap from the start to the finish of
an academic program. Access to university resources is determined by the
faculty, not by student needs. A student who needs to meet with a profes-
sor has to realize that he might not be available on research days and that
rigidly enforced office hours may mean an extra commute to campus dur-
ing rush hour traffic. It is usually a surprise when a student decides to leave
the program, because the factory has no idea who is unhappy; even though
students give warning signs that things are not going well, there is no one
assigned to help retain students.

For-Profit, online, and distance education universities rise or fall on re-
cruiting, enrolling, funding, and placing students. They may be businesses,
but they are not factories. Distuptive growth from the bottom in higher
education does more than threaten the Middle. It attracts investment in
technology and services that matter to students. Novak Biddle Venture Part-
ners—the same firm that funded the Blackboard CMS—now includes in its
portfolio companies that specialize in long tail, online education. Some,
like Maryland startup 2tor, seem to have been founded on disruption. 2tor
asks its clients “What If Online Education Were Great?”? and provides
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Internet-based tools for recruiting, retention, and graduation services. Not
surprisingly, the startup market for higher education is the hottest in coun-
tries like India.

In the four-year period ending in April 2009, Indian venture and private
equity firms invested more than $300 million in higher education, a quarter
of which has funded companies that specialize in online learning. Growth
in the Indian market attracts investment from the West as well. 2tor inves-
tor Novak Biddle is also an investor in a company called Educational Initia-
tive, which promises to improve learning in Indian schools.

Online universities spend a lot to attract and retain good students. In its
2009 third quarter, the University of Phoenix spent nearly $244 million on
marketing and sales,® and that does not include the fee for naming Univer-
sity of Phoenix Stadium, the home field for the Arizona Cardinals profes-
sional football team. The emphasis on effective recruiting is not limited to
for-profit institutions. The University College of Engineering in Burla, In-
dia, signs up online recruiters on its web page to help it increase its prestige
among Indian technical universities.

Smarter recruiting is not a game reserved for online universities. Many
universities in the American Middle are trying to climb the reputational
ladder by becoming more selective, but casting a wider recruiting net may
be a competitive differentiator. Michael Crow thinks that the best students
may well be in the “next tier who would not be accepted by MIT or Berke-
ley.” Arizona State under Crow refuses to rise in the hierarchy by becom-
ing more selective. “We want to be more successful,” says Crow, “and that
means accepting good students who apply. Our admission standards are
basically what they were at Berkeley twenty years ago. Berkeley is now try-
ing to match the Ivy Leagues in selecting its students. We are not. We know
that there are diamonds in the solid students who come to us with solid B
averages, and we won't turn them away. They are our success stories.”

Universities that are interested in attracting good students know how
to personalize the experience. Recruiting prospects at online universities
go through the same application process as students at mainstream col-
leges, but—sometimes within minutes of submitting an application—they
are contacted by a human, whose job it is to guide them into successful
enrollment.

Working to hold onto students is also important, and that includes mak-
ing sure that students who want it get financial aid. For-Profit universities
account for a disproportionately large number of federally backed student
aid packages. Thirty-eight percent of entering students at For-Profits re-
ceive federal grants, compared with 27 percent at public universities and
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28 percent at traditional private universities. For-Profits rely on federal Pell
Grants for up to 85 percent of their total revenue.

Presidents of traditional universities view this situation with alarm and
have called for additional regulation to make sure that the reliance on fed-
eral funding is capped at 90 percent of revenue. Presidents of For-Profit
universities see it differently: they think that their success in seeking grants
for entering students is a result of spending more money on their recruit-
ing process.

For-Profits admit a larger proportion of at-risk students than their
campus-based counterparts, which helps to account for a graduation rate
of less than 27 percent—much lower than the 51 percent graduation rate
for their public counterparts, but also much higher than public community
colleges, which graduate only 20 percent of their entering students. Never-
theless, executives at For-Profit universities understand the role of retention
in improving their brands, and they are prepared to introduce tools and
programs to improve retention rates, even if it means a slight decrease in
enrollments.

In its 2009 earnings conference call, the University of Phoenix an-
nounced a program to allow new students to take a free three-week orien-
tation program prior to enrollment:

It combines stronger commitment of time and energy from students up front, with
more help and assistance from us prior to their formal enrollment and receipt of Title
IV loans. In its current format the program requires prospective students at selected
campuses who have less than 24 credit hours to take a free, three- week orientation
program prior to enrolling. Now we're still in the test and evaluation phase of the
program. However, as expected, it is having some impact on our new enrollment
growth.*

Other universities assign a retention team to each student—a group of
academic counselors, customer advocates, and academic advisors who
have overall responsibility for identifying and removing roadblocks to
graduation.

This kind of operational infrastructure is not the exclusive realm of
online universities. Mainstream institutions that follow the path toward
highly specialized majors like Threads may find themselves forced to handle
levels of complexity that far outstrip their existing capabilities, even in the
classroom. A classroom instructor in the Threads program manages as many
as thirty-six different degree students in a single section. When class proj-
ects are assigned, the instructor should assign students to groups in a way
that recognizes their individual needs and goals. In fact, to effectively teach
a threaded curriculum, instructors have to adjust classroom activities like
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homework and oral recitation to match the needs of the students in front
of them. Trying to manage written exercises, teaching assistant staffing, and
instructor calendaring in that that kind of environment can quickly over-
whelm pencil-and-paper methods of course management. Heavyweight
course management software systems are far too cumbersome to handle
that kind of operational flexibility.

Threads also changes the traditional role of academic advisors. In most
degree programs, professional advisors have to be familiar only with pro-
grammatic requirements—details of academic disciplines hardly ever en-
ter into interactions with students and their advisors, especially during
early years of undergraduate programs where students generally proceed
in lockstep through fixed core curricula. A student entering a threaded
curriculum, however, has a sometimes bewildering array of choices to
navigate.

Although many Threads students do not decide on curriculum details
until their second or third year, a Threads freshman may have many ques-
tions about course content and prerequisites that require subject mat-
ter expertise. Expert systems like the one developed by Gradiance that
use advanced artificial intelligence techniques or even good commercial
customer management systems that track product preferences would
help, but these are not the technologies that are preferred by campus IT
departments.

The key to successful change in the Middle may lie in the way online
universities manage day-to-day instruction. One advantage to online in-
struction is that lockstep classroom instruction is not necessary, so classes
are never full, and the university calendar is not a slave to the demands of
campus-based instruction. Western Governors University (WGU) is an ac-
credited online university that was founded by the governors of nineteen
Western and Mountain states to increase access to higher education by mi-
nority and disadvantaged students. WGU caters to nontraditional students,
but its orientation is upmarket. It advertises itself as a high-quality gateway
to professional success, but it also puts a premium on flexibility. At WGU, a
semester begins every two weeks, and students are given not only a detailed
timetable for completion of degree requirements, but also a commitment
by the university that the timetable can be met.

The “start anytime” promise is one that pervades online universities, but
student-centered universities tend to be agile in many dimensions. Many
For-Profits also have bricks-and-mortar campuses where degree students
take some of their classes, but unlike most institutions in the Middle, the
class scheduling maximizes convenience for students. Classes that start and
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end to avoid rush hour traffic are common; because nontraditional students
have a hard time commuting to campus during normal working hours,
evening and weekend classes are also common.

Evening classes are not unusual in adult education, but even in this well
understood market, For-Profit and online universities tend to create their
own competitive advantages. American Public University offers sixteen-
and eight-week options for its online semesters, and registration remains
open until a week before the semester starts. The University of Phoenix
allows students to take five-week intensive courses so that students who
need to devote their full attention to a subject can still fit three courses
into a fifteen-week semester, and by attending class year-round, complete
baccalaureate requirements in four years.

If something is not going well, For-Profits do not have to wait for fac-
ulty committees to decide on a course of action, and—unlike accreditation-
driven campuses—For-Profit universities know a lot about what is happening
on their campuses. That data helps the business of running the university.
The hundreds of millions of dollars in cash that proprietary universities
have on hand is plowed back into experimental programs that are designed
to improve outcomes for students, but they are also used to fund graduate
programs designed to raise reputations.

It is no accident that residential student housing for so many For-Profits
is located close to on-campus housing for mainstream universities that of-
fer competing programs: proprietary universities know that word-of-mouth
testimonials from smart, satisfied students are just as important in market-
ing their programs as slick media advertising. As tuitions rise and reputa-
tions erode at traditional universities, the For-Profit students who complete
on time and find jobs awaiting them may be the best sales force. Universi-
ties in the Middle may find that it is not even a level playing field for tradi-
tional measures like brand and academic quality.

Social Capital

Mainstream American colleges and universities are preoccupied with as-
pects of academic life—classrooms, curriculum, and standards—that they
think they can control, and they always appear to be shocked that students
find value elsewhere. It was disruptive to higher education when, in the
nineteenth century, American students looked to athletics and extracur-
ricular activities for motivation outside the classroom, which they found
to be increasingly irrelevant. It is disruptive today that the value of an MIT
education does not lie in the lectures and textbooks.
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Social capital defines the value of an MIT education. How does a univer-
sity in the Middle compete with that? It is true that the most immediate
way to experience a physical community is to live within it, but—as UMW's
Jim Groom discovered—it is not the only way, because social networks also
generate social capital.

The technology of social networking and online communities extends
the reach of physical communities. The power to connect people who share
common languages, values, and interests but who may be scattered around
the world was recognized early in the development of the Internet when
role-playing fantasy games connected virtual adventurers in continuing
stories of mysterious cities, dragons, and dungeons. By 1995, the Internet
had spawned MUDs (Multi-User Dungeons) and MOOGs (Multi-User Ob-
ject Oriented Games), as well as MUSEs, MUSHs, MUVEs, MUXs, and VEEs.
Edupunks are direct descendents of these early social networkers, which
accounts for whimsical names like MOOC and for their chaotic anarchy.

Behind all this play, online communities were building value. Above all,
a social network is a real network with components like people, groups, and
self-defined relationships. People who share relationships—like “Alice is
Bob’s friend” or “Charlie belongs to the same group as Alice, but Bob does
not”—talk to each other and buy things from each other. They are influ-
enced by other members of the group. Social networks are hub-and-spoke
networks, and capital concentrates at the hubs, because in a social network
the most valuable people are the ones who have the most influence.

Anticipating the explosive growth of the Internet in the late 1990s,
networking pioneer Robert Metcalfe in 1980 predicted that the value of
a network to an individual member should be related to the number of
other members of the network. Metcalfe was probably thinking primarily
of telephone networks, but the reasoning behind his prediction is as solid
for today’s Internet as it was for the old-fashioned phone network of 1980:
if you lived on a primitive planet and owned the only working telephone in
the world, you would probably say that the value of the telephone network
is zero—it does you no good at all because there is no one to call.

On the other hand, if Alice and Bob also have phones, you can call either
Alice or Bob. Alice can call you, but she can also call Bob directly, and simi-
larly, Bob can call both you and Alice. Three separate calls are possible, and
if Charlie gets a phone then six separate calls can be made. With a hundred
phones, more than five thousand distinct calls are possible. The number of
possible calls is much larger than the number of people with telephones,
and as the number of telephones grows, the overall value of the network
grows still faster. If we all agree that the value of the telephone network is
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somehow related to the ability of its members to make calls to each other,
the relationship between the value of a network and the number of mem-
bers looks like the curve in figure 16.1.

Internet visionary George Gilder called this observation that the value of
a network is a quadratic function of the number of members Metcalfe’s Law.®
Metcalfe’s Law has been used and misused to justify the sometimes unrea-
sonable growth of the Internet economy. Because it is possible to connect
hundreds of users at the same time, there is some disagreement about the
exact shape of the value curve, but even the most severe critics® of Met-
calfe’s Law acknowledge that the value of a social network is a nonlinear
function of the number of participants in the network. What holds for
telephones also holds for fax machines, email, blogs, Twitter, and Facebook,
and a new generation of social networking sites aimed specifically at value
outside the classroom.

Unlike Lost Letters, OpenStudy.com is an online educational platform
that connects students and educators in a give-help-get-help community.
It enables students to ask questions and reach out to others studying the
same things at the same time, regardless of school, expertise, or location.
It provides collaboration tools so users can give and get help in real time.
It is in effect a geographically distributed Hole-in-the-Wall that reaches far
beyond a single course, classroom, or university.

OpenStudy.com is not a CMS. It began life as an outgrowth of research
that artificial intelligence professor Ashwin Ram carried out with Emory
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Figure 16.1

Metcalfe’s Law of network value.
Source: Reconstructed from fragments of undated archived images of Metcalfe’s talk
at an IEEE workshop on networking.
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University’s Preetha Ram. OpenStudy was originally geared toward stu-
dents who complained about trudging across campus to meet with study
groups or keep appointments with faculty during office hours. With fund-
ing from NSF, GRA, and NIH, OpenStudy gradually added audio and video
capabilities, a people discovery engine, and peer recognition for students
who provide help to others. According to Ashwin Ram, we should think of
OpenStudy.com as “a community of students who provide real-time help
to each other so they can collaborate and study more effectively. Think of
it as a social network where the point is to trade study help and answers,
not pictures and jokes.”

It is not accidental that social networks are so well adapted to producing
value in higher education. The hubs and spokes of social networks reflect
the long tail effects that influencers have on learning. On a small scale, Mi-
tra discovered that learning communities apparently form spontaneously
around leaders independent of any top-down direction or formal authority
figure. Why this should be so is not completely understood, but it is par-
tially explained by theories of social impact. In 1981, the social psycholo-
gist Bibb Latané published a theory of social impact in which influence in
a group is a multiplicative effect of strength, immediacy, and number of
people affecting any given individual.’

According to Latané, a group of individuals evolves over time, and the
course of this evolution tends to have four effects on the group. The first
three—consolidation, clustering, convergence—explain how majority
views are formed. The fourth—survival of diverse opinions—explains how
long tail views migrate to the spokes of hub-and-spoke networks. If Latané
is right, then social networks are destined to be dynamic entities in which
value is passed from node to node as its members cooperate, collaborate,
and share.

This kind of dynamic behavior helps to explain the apparent effective-
ness of social networking sites like Lost Letters and OpenStudy.com and
almost certainly gives social networks an edge over, say, high-cost, low-
benefit group interactions like large lecture hall classrooms. Classroom in-
struction is a solitary activity. At its best, there is value in the information
that flows from teachers to pupils, but, as we have seen, that value can be
easily duplicated by online lectures and open content—and virtually all
technology innovation in the classroom is aimed at making the one-way
flow of information more efficient. There is nothing to offset the inevitable
erosion of value in the classroom—no Metcalfe’s Law at work to increase the
value of the group—Dbecause the classroom network looks like the broadcast
network shown in figure 16.2 and not like the network in figure 16.3, which
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Figure 16.2
A broadcast network.

Figure 16.3
A network with rich connections.

is rich in interactions and opportunities for teachers and students to col-
laborate, cooperate, and generate more value for all participants.

Social networks in physical communities accumulate capital because
neighbors do things for each other, they contribute to a common enter-
prise, and the capital is spent when members of the community need ser-
vices, support, and information. As noted by Clay Shirkey:

Individuals in groups with more social capital are better off on a large number of
metrics, from health and happiness to earning potential, than those in groups with
less social capital.®

In a large lecture hall, there is little give-and-take. Something that one
student knows cannot be efficiently passed along in return for social capi-
tal. Social networking sites may have an edge because their interactions
create social capital in a way that is hard to duplicate in the real world.
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Social capital is an important factor in OpenStudy’s success, and Ashwin
Ram has a theory about why. “In other social networks, it is a badge of
honor to be ‘mayor’ of a restaurant, have the most viewed video, be invited
to the best guilds or create your own, or have more followers than the num-
ber of people you follow,” Ram told me. In social networks like OpenStudy,
social capital is a significant motivating factor for many to submit quality
answers or spend time helping their peers. As Ashwin Ram describes it,
“The world is one large study group. When a student helps another learn,
everyone wins.”

This “win” results in the same social capital that drives online reputation
systems. In online communities, the greatest incentive besides monetary
compensation is an online reputation, especially if that reputation can ben-
efit the individual in the nonvirtual world. Ultimately, the value of social
networks in education may lie in the human connections they create. As
Jetf Cole pointed out to me, “What appears to be a solitary activity—star-
ing at a screen and tapping on a keyboard—is just part of a more complex
world that blends virtual and real interactions.” In a social network, giving
help has as much value as getting help, and that gives it an advantage over
a one-way flow of information, like a lecture.

It is as true in economic networks as it is in neighborhoods: when com-
munities of entrepreneurs cooperate to generate social capital, the rate of
innovation, investment, and wealth increases.’ It is also true in higher edu-
cation, and that is a lesson for universities in the Middle that want to re-
place the eroding value of passive classrooms. Embracing large-scale social
networking increases the value of the university community by increasing
capital in social networks.






17 Hacking Degrees

There are two ways to look at the future that I have sketched in this book.
The first—which I do not advocate—is that universities in the Middle had
better pay attention to online instruction and other delivery technologies
because they will have an impact on cost, access, and bottom-up choice. I
discount this point of view because it places no burden on institutions. It
is an approach that has been tried over and over again with dismal results:
automating the production of things that are not sought after is a path to
becoming an effective producer of obsolete products and services.!

There is another way to look at the future. Institutions in the Middle
do not have the brands and ready capital that allow them to set global
agendas. The For-Profits have already figured out how to profitably reach
an increasingly larger share of the market that the Middle used to own.
The flood of new universities promises students even more value at lower
cost. The Middle desperately needs a new way of doing business that can
navigate these waters. Technology cannot come to the rescue, but without
new technology change may be impossible. Technology may lie on every
road to the future, but only for those universities that can explain why they
should survive.

Nowhere is this contrast more evident that in the apparently top-down,
process-centric concept of certification, because as the future unfolds—as
students choose their own curricula, universities deskill delivery, and open
course content levels the playing field—there is no room for authority-
based accreditation. That sounds like a chaotic future, a higher education
bazaar in which diploma mills and storefront colleges compete with re-
spected educational institutions for both students and dollars. How, for
instance, would an employer know how to evaluate a job candidate who
claims to have acquired valuable skills at an unaccredited university? Who
provides certifications that can be trusted, and how can universities afford
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what would undoubtedly be an explosion in accreditation and certification
agencies?

In 1990, I had a similar discussion with senior technologists at Citigroup.
Citibank was the originator of electronic banking in the early 1980s, but a
decade later the research group was wrestling with the problem of providing
ever-increasing levels of automation to retail banking customers. In 1990,
automated teller machines (ATMs) were common, but not ubiquitous—
in part because every ATM had to be connected to a centralized Citibank
computer through a private, secure network. There were a few specialized
applications like Quicken and Checkfree that automated bill payment and
check writing, but when I asked the Citibank engineers whether they fore-
saw Internet connections to consumers using personal computers at home,
they were very pessimistic. They told me in effect that open networks were
not suitable for the demands of the banking industry. If everyone were able
to join the network, nobody would know who to trust.

But that was before the invention of web browsers and the layers of
security that make online banking feasible. In less than a decade, the retail
banking and financial services industry transformed itself from a paper-
oriented business in which all important transactions began and ended
with a form signed and countersigned by human beings to a set of Internet-
based services. Ten years later, when I visited Citibank in my corporate
role for Hewlett-Packard, the banking executives were not concerned at all
about whether the Internet could handle the rigors of their industry. They
were concerned with how to use the Internet to further enhance their abil-
ity to decrease costs and enhance customer services.

What happened in those ten years is a model for how to deal with the
certification problem in higher education. The banking industry, like many
others, adopted a set of conventions and protocols that—when adhered
to—establish a trust network. Banks essentially tell their customers that
when they agree to conduct business online, they are joining a cluster of
other customers who mutually share the risks associated with online bank-
ing. The banks, for their part, join other networks that reinforce the cus-
tomer trust networks.

It is not a perfect system, and there are occasional breaches of security,
but the vulnerabilities in online banking have little to do with the clusters
of trust relationships surrounding specific financial institutions. In fact, we
know today that there are far greater vulnerabilities in generic IT problems,
like the weak identity management systems that facilitate identity theft, or
in underlying economic assumptions that nearly led to a global banking
collapse in 2008.
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This kind of clustering in social impact networks gives rise to what is
probably one of the most surprising answers to how twenty-first-century
universities might certify students: diplomas might be cobbled together
using rules that are transparent and are agreed upon by clusters of trusted
institutions.

The Cape Town Declaration

In cyberculture, “hacking” means two things. One meaning is unpleasant:
computer criminals hack into systems by breaking security features, steal-
ing passwords, or by launching simultaneous virus attacks on thousands of
computers. Software engineers, on the other hand, use the term to describe
what happens when an expert computer programmer pieces together an
especially elegant software solution to a difficult problem using bits of code
from open source repositories and some handcrafted code invented just for
this task. When an expert hacker is finished, peers applaud, and the hacked
solution becomes part of the design vocabulary of all software engineers.
Hacking means changing, dissecting, and combining old tools to get a new
tool that is better and more effective than any of the old ones. The interests
of the disruptive global forces in higher education might be best served by
hacking diplomas.

In 2007, a small group of educational anarchists, including Brigham
Young’s David Wiley and representatives from Creative Commons and the
Wikimedia Foundation, met in Cape Town, South Africa, to discuss how to
promote open resources in education. The result of the meeting was a dec-
laration of principle, the Cape Town Open Education Declaration, which
says in part:

This emerging open education movement combines the established tradition of
sharing good ideas with fellow educators and the collaborative, interactive culture
of the Internet. It is built on the belief that everyone should have the freedom
to use, customize, improve, and redistribute educational resources without con-
straint. Educators, learners, and others who share this belief are gathering together
as part of a worldwide effort to make education both more accessible and more
effective. . . . However, open education is not limited to just open educational
resources. It also draws upon open technologies that facilitate collaborative, flex-
ible learning and the open sharing of teaching practices that empower educators
to benefit from the best ideas of their colleagues. It may also grow to include new
approaches to assessment, accreditation, and collaborative learning. Understand-
ing and embracing innovations like these is critical to the long term vision of this
movement.?
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The Cape Town Declaration has been signed by two thousand educational
leaders from around the world, including Creative Commons cofounder
Larry Lessig and Internet archivist Brewster Kahle. The declaration has been
endorsed by two hundred organizations, including iTunes U and universi-
ties on every continent except Antarctica. No mainstream American univer-
sity is a signatory to the Cape Town Declaration.

The Cape Town Declaration is a direct assault on the rationale for cen-
tralized accrediting agencies. Built on the process-centered factory model,
accreditation has in recent years expanded in both cost and scope to en-
compass more than what was intended by Andrew Carnegie when he called
for a standard unit of credit that would allow fair comparisons between
colleges and universities. In American higher education, accrediting agen-
cies conflate two concerns—one relevant to their certification mission, the
other an encroachment on institutional prerogatives. The Cape Town Dec-
laration, if widely adopted, would forever separate those concerns. In doing
so, it would make the former self-regulating and the latter unnecessary.

There are many in the academic world—professors, deans, provosts, and
presidents—who are deeply resentful of the role that accrediting agencies
have chosen to play in quality improvement: requiring that certain data be
gathered and examining how the data are being used to make programs bet-
ter. They are afraid to speak up, but in private they argue that it is neither in
the best interests of institutions to expose their internal improvement pro-
cesses to external review and comment, nor in the core competency of ac-
creditation bodies to pass judgment on how institutions decide to improve
their programs. High-performing programs find themselves burdened by
bureaucratic accreditation requirements that only slow them down. Low-
performing programs spend precious resources on sometimes meaningless
lists of requirements that could be better spent on actually improving their
programs.

The purpose of accreditation is to verify that the educational content
of degree programs meets minimal requirements, that the credits granted
for completing courses can be fairly compared by different institutions,
and that instructional faculty and facilities meet guidelines consistent with
quality education. If institutions insisted that accrediting limit itself to
these goals, would the current, closed, bureaucratic approach to accredita-
tion still be necessary? There might be a better, cheaper, more effective,
more open certification method.

In a 2009 blog about open accreditation, David Wiley points out that
“accreditors are interested in transparency and accountability,” and then
asks a startling question:
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Can you think of a better way to create and facilitate transparency and accountability
than putting all of your department’s courses in OCW and taking [a] pro-open stance
on other department output like research publications and policy documents??

Open accountability takes the question of whether an institution is teach-
ing accredited material out of the hands of a centralized authority and
separates the powers of accrediting agencies. Open accountability would
make it feasible for any institution to piece together highly specialized de-
gree programs from open content course materials, and in effect, to hack
accredited diplomas.

Canadian educational consultant Tannis Morgan proposed two alterna-
tives to current accreditation models.* The first is to accredit self-access
centers, the repositories where OCW materials and other online resources
are kept, an approach that many think is unlikely to succeed. It is open to
question whether agencies would agree to accredit a free-floating entity like
a self-access center. The second is to encourage interinstitutional shared
course components and publish the institutional clusters that result, effec-
tively encouraging the improving programs to aspire to join a cluster that
is led by a program with a higher reputation.

The second proposal can be implemented without centralized certifying
bodies, and there are already functioning systems to use as models: inter-
institutional agreements to accept transfer credits. Universities routinely
review the courses and curricula of cooperating institutions to determine
whether to allow the transfer of credits. Accreditation plays no role in this
process. In fact, there are many examples in which courses completed at
one accredited institution are not allowed to count for transfer credit at
another institution.

Interinstitutional shared components are also common aspects of de-
grees that are offered jointly by two institutions. To agree on a joint curricu-
lum, universities have to share their course materials and answer questions
about course contents and credits posed by their partners, but once estab-
lished, a joint degree is a common statement of program quality.

When three or more universities are involved in offering several joint
degrees, the overhead involved in comparing courses can be overwhelming,
so universities in the European Union and the United States often agree to
common frameworks. Like a treaty, a framework places the burden on an
institution not only to comply with the requirements, but to make avail-
able to institutional collaborators all evidence of compliance.

In 1987, the European Commission, faced with an increasingly mobile
university student population and a complex, costly web of interinstitu-
tional agreements, agreed on a program called the Erasmus® framework. By
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2006, more than one hundred and fifty thousand students were involved in
Erasmus exchanges. In 2004, an international version, Erasmus Mundus, was
established leading to joint master’s degrees across Europe, North America,
India, and China.

There are other frameworks that require the cooperation of participat-
ing universities. European institutions transfer credit hours under an agree-
ment known as the European Credit Transfer and Accumulation System.
Incompatibilities between differing curricular models are minimized by the
Bologna Process, which establishes compatible academic degree and quality
assurance standards for the forty-six participating countries.

The worldwide experience with self-access centers, frameworks, and
other transparent ways of sharing course materials is that clusters and net-
works of clusters of cooperating institutions form automatically. Like other
networks, these clusters accumulate social capital as mature and experi-
enced institutions share their resources with newcomers.

Everything we know about social networks says that, inevitably, lead-
ers and influencers will emerge in these clusters, and as predicted by Bibb
Latané, we should expect influence in a group to be a multiplicative effect
of strength, immediacy, and the number of partners affecting any one in-
stitution. In higher education, influence is correlated with reputation: the
members of a cluster with the highest reputations will dominate the rest of
the cluster’s beliefs about quality.

Hacking Reputation

It is only speculation at the moment that reputation hacking can be a long
tail alternative to authority-based reputations, but it is particularly intrigu-
ing that online reputation management in the commercial world rejects
most of the assumptions of the one-size-fits-all factory floor.

We began this book with a look into reputation-based rankings from
the 1925 rankings of graduate programs and the 2009 THE rankings of
international universities. Unless we were to specifically inquire about it,
we would not know, for example, whether the top-ranked institutions in
Slosson’s 1910 list were accredited by some body that made outcome-based
assessments (they were not), but it did not matter much because there was
already a cluster of opinion about the quality of the top universities.

What about the local branch campus of any large public university sys-
tem in the United States today? Let’s call it Local State College (LSC). There
is almost certainly a cluster of opinion regarding the quality of LSC'’s pro-
grams, but it seems like an impossible task to determine how much trust to
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place in that cluster. How about India’s Jagand Nath University or Korea's
Woosong University? India alone has chartered more than fourteen thou-
sand colleges and universities—many of them with little or no reputation
outside a small group of faculty, administrators, and financial backers (who
sometimes have a social ax to grind). These reputational clusters—when
they exist—are small, easily steered, and not useful to either prospective
students or employers.

Reputations are not established by magic. They involve history, perfor-
mance, and the kind of transparency that shared information provides.
California State Polytechnic University (Cal Poly) is located in San Luis
Obispo, in California’s inland Paso Robles wine country. Cal Poly accepts
36 percent of its applicants, so its eighteen thousand students tend to score
higher on the SAT and be near the top of their graduating high school
classes. The highest degree that Cal Poly offers is a master’s, so it is grouped
with similar institutions for reputational ranking purposes. USNWR, for
example, calls Cal Poly a Western college; for sixteen years, Cal Poly has
ranked in the top ten Western colleges that do not grant doctorates. The
Cal Poly endowment is currently valued at $116 million. It is a university
that is solidly in the Middle.

When I was working for Hewlett-Packard, I was surprised in 2001 to
receive an invitation to share the stage at Cal Poly’s Centennial Founder’s
Day Ceremony with Caltech president and Nobel Laureate David Baltimore
and NSF director Rita Caldwell. As HP’s CTO, I often received university
speaking invitations, but I declined most of them due to constraints on my
time. I was flattered that Cal Poly president Warren Baker would want to
include me on the program with the youngest Nobel Laureate in history
and the first woman to head the National Science Foundation, but I had
no connections that I knew of to Cal Poly. I was sure that there were other
industry executives who were more suitable choices, so I asked my assistant
to send my regrets to the president. Then the email started.

My inbox was stuffed with dozens of messages from HP employees urg-
ing me to accept the invitation. They were not all alumni. I got messages
from donors, parents, and—most significantly—managers and coworkers
of Cal Poly alumni within HP. All of them said the same thing: strong ties to
Cal Poly—a university in the Middle—were very important to the Hewlett-
Packard Company. A few days later, my assistant tracked me down because
Marilyn Edling—a senior HP executive—was trying to reach me. Marilyn
was a friend, but she was also very persistent. “What are you doing, Rich?”
she said when I returned her call. “You can’t turn Warren down. Cal Poly is
our single largest source of business school graduates.”
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Could this be true? My office was literally next door to Stanford and was
just down the road from Cal Berkeley—two of the Elites. How important
could Cal Poly be? Very important, as it turned out. The email just skimmed
the surface of Cal Poly’s extensive reputational network. Graduates of Cal
Poly’s Orfalea School of Business were steeped in what former dean Bill Pen-
dergast called “hands-on learning” that made them particularly well-suited
to HP’s collaborative culture. Business students interacted with engineers
and designers, and Orfalea graduates were well known within the company
for being able to add immediate value to project teams. I did not know it at
the time, but Cal Poly’s program was a sort of Threaded curriculum that stu-
dents could tailor to suit their own aspirations. I accepted President Baker’s
invitation and arranged for a gift of a hundred and fifty HP computers to
reoutfit Orfalea’s aging instructional laboratory.

Cal Poly is a member of an invisible reputational network that links
together campuses that have become important suppliers of graduates for
corporations and governments. These kinds of invisible reputational net-
works are so common that the idea of large, persistent, stable reputational
networks that emerge spontaneously from social interactions became the
main thesis of James Surowieki’s The Wisdom of Crowds:

The market . . . satisfied the four conditions that characterize wise crowds: diversity
of opinion (each person should have some private information, even if it’s just an
eccentric interpretation of the known facts), independence (peoples’ opinions are
not determined by the opinions of people around them), decentralization (people are
able to specialize and draw on local knowledge), and aggregation (some mechanism
exists for turning private judgments into a collective decision). If a group satisfies
those conditions, its judgment is likely to be accurate.®

As recently as 1997, it was unclear whether reputation and trust net-
works would emerge in online marketplaces where there is clearly no one in
charge. eBay, the online auction and marketplace, faced this problem from
its earliest days. An eBay buyer had no particular reason to trust that a seller
would deliver merchandise as advertised, and an eBay seller could not be
sure that a prospective buyer would actually pay. Many innovations grew
from this basic dilemma, but key to eBay’s success was the appearance over
time of a reputation system that allows buyers and sellers to rate each other.

Many of these ideas came from a line of research—originally called “so-
cial recommendation” or “social filtering.” In the early days of the Internet,
social scientists hit upon the following idea: because there will be many
customers searching for videos, auto parts, or shoes, maybe the technology
can be used to help customers help each other find things. Study after study
showed that actual preferences were highly correlated with the preferences
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predicted by social recommenders. MIT professor Pattie Maes summed up
the impact of social filtering in the seminal paper in the field:

One observation is that a social information filtering system becomes more compe-
tent as the number of users in the system increases.... As the number of user scores
used to generate a prediction increases, the deviation in error decreases significantly.
This is the case because the more people use the system, the greater the chances are
of finding close matches for any particular user.”

Social filtering is a hubs-and-spokes concept, and the clusters of similar
institutions that result would be hard to identify were it not for the scale
and diversity of opinion that the Internet enables. The use of reputational
clusters as an alternative to central arbiters of reputation is attractive in
many other respects. Reputational clusters, for example, bypass the beauty
contests that figure so prominently in current approaches to judging quality.
AsThave already discussed, there is no general agreement on what measure-
ments to make in judging an institution'’s quality, so reputation is frequently
established by decree: everyone agrees to take the subjective judgment of an
authority figure. But purely subjective judgments are limited on one side
by the immediate experience of the authority—a considerable limitation
as the amount of specialization increases—and the notoriously inaccurate
effect that public accolades have on steering reputations:

The problem, of course, is that the reverence for the well known tends to be accom-
panied by a disdain for the not so well known. The physicist Luis Alvarez summed up
this point of view decades ago when he said: “There is no democracy in physics. We
can’t say that some second-rate guy has as much right to opinion as Fermi.” While
this approach makes sense in terms of economizing your attention . . . it has a num-
ber of dubious assumptions built into it, including the idea that we automatically
know who the second-rate are, even before hearing them.?






V  The Long View






18 The Laws of Innovation

When it is written, the story of American colleges and universities in the
twenty-first century will note that they became strong at a time when there
were comparatively few choices in higher education. When faced with com-
petition, some institutions reinvented themselves, but most of them clung
to the belief that change, if it came at all, would be gradual. They seemed
to be helpless bystanders as their value was quickly eroded by newer—often
more agile—institutions. It is not a new story.

The pattern repeats throughout history: institutions that become in-
wardly focused, self-satisfied, and assured of their central role in society are
easy prey for innovative experimenters who tap into the needs of students,
places, and times. Universities that want to escape this fate have to under-
stand the laws of innovation.

The forces shaping higher education—curriculum, a faculty-centered
culture, reliance on simple fixes, unexamined assumptions, and the inher-
ent advantages of disruptors—are strong. There are incentives to solve big
problems, but higher education is a massive system, and the ability of an
individual institution to change is often masked by complexity. How many
university presidents would turn their attention from solving immediate,
near-term problems to charge into a battle where the stakes were high and
the likelihood of prevailing depended on so many different factors? But
change in higher education does not necessarily need a massive influx of
funding or wholesale policy changes. Not every innovation requires that
a university overthrow its curriculum or abandon all of its current infra-
structure. Universities in the Middle that want to make it to the end of the
twenty-first century should look again at the historical arc. They should
take the long view.

It has been a hundred years since Slosson ranked American universities
by reputation. The population of the United States had not yet reached one
hundred million, and less than a million students enrolled in universities.
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Private universities and public institutions shared the academic stage. The
first of the great wealth-producing academic patents had not yet been writ-
ten. A university in today’s Middle might want to speculate about the world
that higher education might serve a hundred years from now, because in-
novation is possible for those institutions that take the long view.

Asia can afford to take the long view of just about everything. For 1,820
of the last 2,000 years, India and China alone were responsible for most of
the world’s goods and services.! Therefore, to many in Asia, the dominance
of Western economic power seems recent, temporary, and reversible. It is
a view that is reinforced daily by the pace of change in China, Singapore,
and Korea, countries that have a single-minded focus on innovation. Each
has taken a different approach, and the story of how Asian universities have
responded to their national aspirations has a message for the American
Middle.

China is vast and complicated, and so is its approach to innovation.
Even the Chinese term for innovation—zizhu chuangxin>—is complex, a
combination of words whose English translation involves original inven-
tion, novel uses of existing inventions, and improvements on innovations
that were made elsewhere.

Zizhu Chuangxin

In 2003, the Institute of Higher Education of Shanghai Jaio Tong (SJT) Uni-
versity in China set out to gather information on the performance of Chi-
nese universities relative to the world’s greatest universities using quality
indicators that would be recognized internationally. It was a bold step for
the Chinese. SJT had to be aware that any ranking of world universities
would expose glaring weaknesses in China’s system of higher education,
but the national will to improve was strong. The SJT researchers knew that
the first step toward improvement would be an honest assessment of the
current state of affairs. They had no way of knowing how influential the
SJT rankings would become. Their first innovation was to bypass subjective
judgments. Public acclaim had to take a backseat to quantifiable measure-
ments. Only the measurable output of a university was important to SJT.
The choice of what to measure is an exercise in zizhu chuangxin.

Input measures like selectivity—which figure prominently in repu-
tational rankings in America—are meaningless in countries like China,
which are trying to build their capacity in higher education. University
enrollment in China jumped in five years from 3.4 million to 13.4 million,
and the percentage of college-age students enrolled in Chinese colleges
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and universities grew from 3.7 percent in 1990 to more than 21 percent
today.

Output measures like student satisfaction play virtually no role in deter-
mining institutional quality in China. University students learn between
five and ten thousand Chinese characters, a requirement that can be satis-
fied only by rote memorization. Chinese students are accomplished and
accustomed to hard work, but there is little to suggest that their satisfaction
with the pace and style of classroom instruction plays any role at all in as-
sessing a university’s quality.

The SJT designers chose objective performance criteria, and because half
of all Chinese undergraduate degrees are earned in science and technology
fields, there is a noticeable bias toward research universities with strong
technical programs. Institutions are rated on the number of prestigious in-
ternational prizes that faculty and students win, the number of highly cited
researchers, and the number of articles in the journals Nature and Science.

The USNWR rankings have a large subjective component, but the SJT
rankings to do not. The SJT does not attempt to measure the quality of
education or the impact of an institution. Stanford is ranked second in the
world by SJT, but there is nothing to reflect Stanford’s role in catalyzing
innovation in Silicon Valley, which in 2008 was responsible for more than
half of all venture capital investment in the United States. There is noth-
ing to indicate how a university has helped the city in which it is located
or affected its nation’s economy. For the Chinese, innovation in higher
education is yinjin xiaohou xishou zaichuangxin, the kind of zizhu chuangxin
that depends on assimilation, and—because pure research output and im-
pact are the aspects of academic reputation that SJT prizes most—the SJT
encourages Chinese institutions to reward the publication of large numbers
of articles in scientific journals that are likely to be cited by large numbers
of other researchers.

The top-ranked SJT universities are not Chinese and, by and large, they
are not Asian. Fifty-seven of the top one hundred are American research
universities that are also highly ranked by domestic reputational surveys.
There are five Japanese universities among SJT’s top one hundred, and two
among the top twenty-five. No business school from the Asia-Pacific region
ranks among the top twenty. Beyond the top one hundred SJT uses tiers,
as opposed to strict numerical rankings. Seoul National University is in the
152-200 band, and two other Korean universities are in the 201-302 tier
along with Nanjing University, the top-ranked Chinese institution.

Assimilation is not always easy, so Chinese institutions that chase the
SJT’s quantitative criteria sometimes find themselves encouraging a culture
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that values productivity over all else. Chinese Ministry of Science officials,
investigating academic standards, found that more than a third of all PhD
candidates admitted to plagiarism, bribery, or other behavior that would be
grounds for dismissal in the United States. In 2006, concern about adher-
ence to international standards of academic conduct prompted a hundred
and twenty Chinese scientists residing in the United States to send a letter
to the Ministry urging action on reported cases of misconduct. But these
cases are relatively rare.

If the SJT rankings have exposed any trend at all, it is the large-scale
deployment of Chinese scientists into leadership positions in Western sci-
entific and technological circles. Former Bell Labs vice president Bob Lucky,
who studies global trends in engineering technology, estimates that 70 per-
cent of all papers submitted to the journals of the Institute for Electrical and
Electronic Engineers are authored or coauthored by Chinese scientists, and
China is on the verge of surpassing American universities in patent produc-
tion. The SJT game is one that the Chinese know how to play, but in Asia,
there are many paths to innovation.

Singapore, Inc.

Singapore is tiny and corporate. At one time, Hewlett-Packard had sub-
stantial manufacturing and engineering facilities in Singapore, and every
government briefing I attended began with an historical timeline that tied
important national milestones to the history of HP. I soon discovered that
there was a briefing like that for every major international company in Sin-
gapore. In those days, even casual visitors sensed that Singapore’s economic
strategy was built on the assumption that it would continue to be the domi-
nant innovative force in the region. Though today Singapore looks over its
shoulder to the east and sees new competition from Hong Kong and Shang-
hai, it remains a nation that never strays too far from a strategy that aligns
academic, government, and industry around a few, easy-to-explain goals.

Elsewhere in Asia—more frequently in areas where universities were
historically training grounds and not venues for independent inquiry—
universities search for a model that will allow them to claim international
success. The Malaysian peninsula has generated its own approach to inno-
vation by parceling out responsibility for improvement in higher education
to government agencies that resemble nothing so much as corporate enter-
prises. Higher education in Singapore rests in the ministries of education
and economic development, the often-warring offices of a government that
does not tolerate controversy.



The Laws of Innovation 247

Driving west along the island’s southern coast, it is impossible to miss
the cities of shipping containers that line Singapore highways. Until it lost
the title in 2005 to Shanghai, the Port of Singapore handled more cargo
than any other shipping port in the world. It is small wonder that, like
Venice a thousand years before, Singapore views its importance to the world
using terms like “gateway.” Gateway is also the name of Singapore’s strategy
for keeping its competitive position in Asia. Singapore is a small island, but
it is home to hundreds of multinational corporations that want to stand
at the crossroads between East and West. Gateway is a strategy aimed at
a future when Singapore’s shipping industry does not have to carry the
burden for economic growth because the magnetic appeal to the world of
entrepreneurship, the arts, and education are as irresistible as the hundreds
of shipping berths were a generation ago. Singapore is a Western enclave
in Asia, but it is also Asian, and any company that wants to build a bridge
from East to West discovers that it takes an understanding of both cultures
to be successful.

To grow its economy at the nearly 10 percent per year rate to which
it has become accustomed, Singapore needs tens of thousands of highly
skilled workers. The entire university population strains to reach fifty thou-
sand, so Singapore needs to double the number of university students, and
that can only be done by attracting foreign students in large numbers. Sin-
gapore needs to become Asia’s educational gateway.

To the west are Indian coastal states; to the south and east are growing
economies in Vietnam and Indonesia. Singapore is surrounded by Asian
students who cannot afford to attend foreign universities, but in order to
compete for those students, the reputation of Singapore’s local universi-
ties needed to be burnished with international star power. The Ministry of
Education knew how to attract stars. Lee Kuan Yew, Singapore’s first prime
minister, began in the 1980s to plan for growth beyond industrialization, a
program of investment in cutting-edge life sciences, media, and computer
facilities continued by his successor and, most recently, by his son, Hsien
Loong. Singapore offered a hassle-free environment for scientists and engi-
neers from the best American, European, and Pacific universities. Univer-
sity professors came in large numbers to sample the offerings of the most
research-friendly government on Earth.

A biomedical researcher who left one of the top American labs to join
a well-funded Singapore research institute told me that the offer was too
good to turn down. “When I was in the United States, there was a dramatic
change in the way funding was done. When I was starting out as an assis-
tant professor, we had tremendous flexibility in deciding what we wanted
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to do with a lot of funding. By 2003, 90 percent of my funding came from
DoD. I was basically forced to do research in a particular area that I was not
particularly keen to do.” Singapore was able to create a research environ-
ment that even the most elite program could not match.

As frightening as that vignette is for American universities, the story of
how Singapore views factory-based undergraduate education should set off
alarms in the Middle. Central to the government’s Gateway strategy was the
Economic Development Board (EDB) program to build a higher education
hub. Its goal was to double the number of foreign undergraduates attend-
ing college in Singapore by 2015, an impossible task given the capacity and
interests of local universities.

The EDB needed international brands that would attract foreign students
but would not compete with the aspirations of the National University of
Singapore to move into the top one hundred in the SJT rankings. It would
have been a risky partnership for any international university, but precari-
ous ties to untested growth plans made it especially worrisome. Johns Hop-
kins University was an early partner, but by 2007 that relationship was
in shambles amid accusations and counteraccusations involving financial
commitments.

The EDB was offering cash to compensate for risks, and—on the promise
of optimistic enrollment projections—deals were struck with a number of
universities for permanent campuses subsidized by hundreds of millions
of dollars in EDB investment. Foreign universities that asked to see the
research behind rosy market forecasts were rebuffed. Requests to meet with
executives of the Singapore-based offices of the foreign companies that
would hire the graduates of the new programs went unanswered.

Nevertheless, a number of universities signed agreements with EDB to
open ambitious campuses, taking on enormous risks if student demand did
not materialize. One of the first foreign partners was Australia’s University
of New South Wales (UNSW), which in early 2007—with an investment
of almost $20 million and a goal of enrolling fifteen thousand students by
2020—opened the initial stages of a comprehensive international campus
near Singapore’s International Plaza and planned to borrow an additional
$150 million to continue building.

Within two months of its grand opening, UNSW announced that it was
shutting down its Singapore campus. Enrollments had fallen far short of
projections: only 148 students had enrolled and 100 of them were native
Singaporeans. The projected losses for UNSW would have been $15 mil-
lion in the first year alone, a financial burden that the university called
unsustainable.
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Other Western universities are waiting in line for the privilege of being
the outsourcing contractor for Singapore’s ambitious growth plans, but of
course they do not look at it that way. Many of the universities that are be-
ing courted to fill in for UNSW are farther down the reputational hierarchy.
They are briefed on the research institutes and the opportunities for collab-
oration with local industry, but they are not told that Singapore’s research
partners have already been selected. The institutions that are jockeying for
position in Singapore’s race to create an education hub are interchangeable
commodities. They do not know it yet, but it is not a race to the top.

Axiomatic Design

Like Singapore, South Korea is corporate, but it is complicated, too. It is a
small country where innovation is tied to the industries that fuel its eco-
nomic growth, and where the process of innovation has been reduced to
three laws.

South Korea has prospered by reinventing its manufacturing capabili-
ties and aligning its national focus with economic advances. Korean au-
tomobiles and consumer electronics now compete successfully with other
global brands. The largest companies like Samsung and Daewoo—despite
considerable turmoil in senior management ranks—have also surged in
heavy industry as suppliers of technology infrastructure. The effects of this
reinvention are evident to any visitor: in the years since Korea’s emergence
from third-world status and nondemocratic strongman rule, the country
has helped define modern culture for the rest of the world.

It is among the most connected societies on the planet. It is impossible
not to notice the ubiquitous smartphones streaming video to commuters
on gleaming public transportation systems. Some of my slightly embar-
rassed Korean friends have told me about an obsession with cleanliness—a
sign of emergence into first-world status—that led in part to a national
initiative to renovate public lavatories and toilets. Public restrooms are a
source of pride to Koreans—they are not only sanitary marvels, but also
showcase Korean technology.

Koreans are very serious about innovation. Like Singapore, their national
ministries remind Western visitors of corporate boardrooms. Like China,
innovation in Korea is results-driven, and international scientific reputa-
tion is a source of national pride. When, in 2007, a respected professor at
Seoul National University was found to have fabricated stem cell research
results, there were reverberations through all levels of South Korean society.
From 1962 until the financial crisis of 1998, the Korean economy grew from
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$2.3 billion to $442 billion, and per capita income grew more than a hun-
dredfold. Korea is today the thirteenth largest economy in the world.

Now well into his seventies, Korean Advanced Institute for Science and
Technology (KAIST) president Pyo-Nam Suh remains a formidable figure,
and—much like presidents of American universities—he knows how to
get his own way, even when the forces deployed against him seem over-
whelming. His remarkable career spans two continents. He retains a chaired
professorship in mechanical engineering at MIT, his alma mater and an
institution where he has spent forty years, and for two years, he was head
of all engineering research at NSE. He is an entrepreneur and advisor to
governments. The Korean Five-Year Plan of the 1980s that led directly to
the national innovative surge in the 1990s bears not only his name, but
also the imprint of an intellect that rejects most of the complexity of Asian
economics in favor of simplicity of design.

There is no Korean version of zizhu chuangxin, because the Korean in-
novation system is a model of simplicity. Suh is the creator of an engineer-
ing theory called axiomatic design, a phenomenally successful method for
designing complex systems of all kinds. Axiomatic design is at its best when
it is applied to existing systems to expose mistaken assumptions and flaws
in the original designs. One of the consequences of axiomatic design theory
is a precise way of choosing among competing designs: once a designer
has properly exposed all of the requirements that a system is supposed to
satisfy, removed all the redundant ones, and is convinced that each require-
ment can be satisfied without affecting the others, the proper design is the
one with the least information content. In other words, when presented
with competing designs, a decision maker should choose the one based on
the most general principles.

Suh’s three laws of innovation are the embodiment of axiomatic design
when applied to the future economic health of South Korea. The first law is
a technical one that sets up an axiomatic design for a system of innovation.
The second and third laws describe how an innovation hub is needed to
attract the critical mass of ideas and funding that are needed to ignite and
sustain innovation. There are no secondary indicators needed because the
system will perform if it is properly designed. There are no problems arising
from cultural barriers because the principles governing innovation are the
most general ones possible.

KAIST is an institution that is already well regarded globally for its under-
graduate programs, but it is a university in the Middle. Like many Korean
universities, KAIST is struggling to transform itself into a leading research
institution, and its story—a story that has virtually nothing to do with
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classrooms of the future or online education—shows how a vision can set
in motion a set of disruptive initiatives and events.
Suh’s 2006 address was one of the rare aspirational presidential inaugurals:

Our long-term vision . . . is no less than achieving the following ultimate goal: KAIST
will become one of the best scientific and technological universities in the world,
and, as such, the region around KAIST will become a major hub for high technology
industries in Korea and the world.?

Nam Suh wanted KAIST to be a disruptive force in higher education, and
his vision for how to do that was based on a script taken from the three
laws of innovation:

I believe there are three major goals for KAIST. The first is to produce the next gen-
eration of leaders for society, industry, and academia. The second is to build the
knowledge base and create technologies that will shape the future of humankind.
The third goal is to provide public service that will change our world for the better.*

But to implement his vision, Suh had to reverse KAIST’s long cultural drift
toward a factory model and away from real innovation. KAIST inherited its
internal culture from a broader Korean culture that had over decades be-
come attuned to the goal-measure-control discipline of the manufacturing
floor pioneered by Japanese industrial planners.

There is no figure in U.S. history comparable to Korean president Chung-
Hee Park. Park ruled from 1961 until his assassination in 1979. He set in
motion most of the economic forces that are responsible for Korea’s current
prosperity—and many of the country’s social flaws. Educated in Japan, he
made economic growth the focus of public and private life in South Korea:

This Japanese experience was a vital component in the character of Park’s future rule.
Not only was he exposed to Japanese planning, but he and his fellow Korean officers
were imbued with the Japanese attitude of placing the interests of the group and na-
tion before personal or family interest.’

The principles of Japanese planning also had an impact on Korea’s uni-
versities. Research universities in particular adopted management styles
that focused on quantitative processes and measurable outcomes. These
were success criteria that were much more closely aligned with the SJT cri-
teria, but to Suh, they were irrelevant. The criteria for hiring, promotion,
and tenure were not based on externally meaningful measures of quality.

Research productivity, for example, was evaluated by counting publica-
tions. But Korean tenured professors set the standards for journal qual-
ity. Articles in Korean journals—written in Korean and unlikely to be
read outside Korea—were given the same weight as articles in prestigious
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international publications. Government funding for university research in
science and engineering increased dramatically, but an increasingly central-
ized bureaucracy for setting research priorities that demanded efficiency
and measurable output from its investment adopted methods of Japanese
quality control. The Koreans were emphasizing the kind of predictabil-
ity and uniformity that actually decrease the likelihood of breakthrough
research.

Korean was the classroom language for most institutions, which was
a barrier to foreign instructors, internationally acclaimed textbooks, and
the easy exchange of students that have become the hallmark of West-
ern universities. Japanese planning implies a division of responsibility that
undermines industry-university collaboration, so universities that aspired
to research excellence were not inclined to mine their research results for
intellectual property. Without a university-based engine for innovation,
venture capital was not attracted to South Korea in sufficient amounts to
make a difference in how research was conducted.

High Risk, High Reward

This was the status of Korean higher education when Nam Suh ascended
to the presidency of KAIST. Although KAIST undergraduates were among
the best in the world at “core” science and technology disciplines, and
with increasing frequency won scholarships and fellowships to prestigious
graduate programs in Europe and the United States, no Korean research uni-
versities were scored highly in international rankings based on reputation.

Suh created a national stir by announcing in 2007 that instruction in
English would be required at KAIST by 2010. All of the interests that had
been aligned with Korean language instruction were vocal in their opposi-
tion, but the impact of the announcement at KAIST was immediate. KAIST
began attracting faculty members from the United States, particularly in
areas of strength like robotics and device physics. Nearby institutions that
also adopted English-only instruction—like Woosong University’s Gradu-
ate School of Business that had recently appointed Georgia Tech sociologist
and economist John Endicott as president—saw their international enroll-
ments begin to surge.

Suh had an even more profoundly disruptive idea: stop counting publi-
cations as a criterion for promotion and tenure. In its place, KAIST began
demanding evidence of the impact of research when measured against in-
ternational norms.
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Koreans conduct business meetings around long, low coffee tables. The
host sits in a throne-like armchair at one end of the table and the other
participants gather around. There are clues to the status of the host. For
example, a long, ornate table indicates an important meeting. In 2008, 1
was seated next to Suh, while an impossibly large number of KAIST deans
and department heads crowded around the intricately carved table that
dominates his large office. Always the MIT professor, Suh was quick to point
out that the “big chairs and tables, including my desk, in my office are the
ones I inherited from the previous president, Bob Laughlin, and they were
purchased by his predecessor. I am not sure if they were Bob’s favorite fur-
niture, knowing Bob’s sophisticated taste.”

Suh was explaining to me the reasoning behind his reforms, but his staft
leaned in, straining to hear every word. It was as if they needed to hear it
one more time from the boss’s mouth to understand what was about to
happen. “Look,” he said, “most universities put most of their effort into
incremental research because that’s how you can generate the most journal
articles.” In Suh’s view, incremental research is aimed at other faculty mem-
bers and an impact in the medium term. He drew the diagram in figure 18.1.

Suh went on to say, “But really great universities put most of their effort
into having either an immediate impact or into research that will change
the way people will look at the world.” For a technological university, im-
mediate impact means immediate economic impact and a renewed em-
phasis on patents and the creation of new, exciting businesses—the kind
of innovation that Stanford and Imperial College are famous for. Long-
term impact means swinging for the fences. It fosters an environment
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Figure 18.1
Incremental impact.
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of fearlessness and risk-taking that encourages the best minds to attack the
most difficult problems. It is the kind of research that creates new fields and
wins international prizes.

Suh said, “Great universities make their investments like this” and drew
a diagram like the one in figure 18.2. It was true. Great universities did not
put much effort into incremental impact. They aspired to change the world,
and they either demanded immediate impact or big-bet generational im-
pact. In great universities, there are rewards for taking big risks.

True to his inaugural promise, Suh was in the process of redesigning
KAIST to be an innovation hub—a hub that either immediately changed
economic life in Korea or changed the world in a generation or two. In
other words, KAIST was to be an institution focused on the least predict-
able—and least controllable—aspects of university research.

The only way to reach this vision was to change the rules to encour-
age extraordinary performance from the best KAIST faculty and attract a
new generation of scientists and engineers—people who have aspirations
to change the world. There is no room on the factory floor for “swinging for
the fences,” so if Nam Suh'’s vision for KAIST is going to be successful, South
Korea has to abandon the controlled approach to its public institutions that
is deeply ingrained in its culture. It is an approach that leaves some profes-
sors behind. In the first year of the reforms, a third of the faculty candidates
for tenure were turned down, despite publication records that would have
made them shoo-ins under previous administrations.

Suh understands that KAIST is only a part of an innovation continuum.
The first of his three laws says that all of the necessary steps have to be
in place, and Suh believes that Korean public education has to produce
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graduates who can think great thoughts, not just score well on entrance
exams. Parents spent $16 billion in 2007 to supplement what had already
been taught in public schools. Suh says the results are questionable: “Public
schools are a failure. Korean parents spend an obscene amount of money on
tutors. For what? So they can take exams and get into KAIST. We're going
to stop accepting simple exam results. To get into KAIST, you have to write
something substantial in English.”

Since its founding in 1971 as the Korean version of MIT, students have
attended KAIST tuition-free, but in a move sure to create even more contro-
versy, Suh will change that as well. “Students can still attend tuition-free,”
he said, “but they have to earn Bs or better or else they will start paying
tuition.” The fees will be substantial, but they are designed to motivate
students, not line the pockets of the university. Suh is aware that his vision
for KAIST is an experiment that may not succeed. After all, his predecessor
was Nobel laureate Robert Laughlin. Laughlin stumbled by pulling KAIST
too far and too fast from its historical roots. “My Korean is better than his,”
jokes Suh, but there is an underlying message in that joke. Nam Suh’s ten-
ure at KAIST is not motivated by change for its own sake. At its core, KAIST’s
transformation is about the future of Korea: “Korea’s GDP won't continue
to double forever,” Suh pointed out. “The country has to do something dif-
ferent. EEWS—energy, environment, water, and sustainability—these are
the areas where we think we need to be good.”

Culture change in most universities is difficult, but KAIST has a spe-
cial place among South Korea's technological universities, and the path to
changing the culture cannot be to simply abandon the school’s traditional
value proposition. Suh knows that there are many Koreans who are already
upset that longstanding traditions have been overturned. “I have two years
to go, and there are people who are counting every minute,” he says with
a smile. In its pursuit of an international reputation, KAIST cannot simply
walk away from its uniquely Korean role. The Korean bureaucracy, employ-
ers, and the public who have long regarded a KAIST education as a gift to
the next generation would block that path.

Ocean Science

South Korea is the world’s largest ship builder by a wide margin. Ship build-
ing is an economic lynchpin, and Korea’s status in the industry was achieved
by a planned evolution of heavy manufacturing technology that, despite
extraordinarily high labor costs, keeps Korean ships among the most price
competitive in the world. Ship builders like Daewoo rely on mechanical
engineering graduates from KAIST to maintain their global position. This
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creates a problem for Nam Suh, who must continue to hire world-class
research faculty for his mechanical engineering department. Top academic
mechanical engineers do not care about ship building.

Suh is a mechanical engineer with superb international credentials, so
he knows what he is talking about when the subject turns to engineering
research. “There are no good research problems in ship building,” Suh told
me. We already know what counts as a good research problem for Suh: it
is one that has the potential to transform the ship building industry either
in the short run or the long run, and his estimation is that most of the
mechanical engineers who work on ship building are pursuing incremental
research—not an area in which KAIST will be making massive investment.
“It is hard to build an elite university around ship building,” he said. But
this is Korea, so “the university cannot suddenly declare its intention to de-
emphasize ship building in order to build an elite department of mechani-
cal engineering. KAIST would need another kind of research to enhance the
university’s international reputation.”

Nam Suh'’s solution to this problem was to push the value of mechanical
engineering at KAIST farther out on the long tail. He wanted to encourage
research that would simultaneously train ship builders and open a new
research front by focusing not on the ships themselves, but on the environ-
ment in which ships operate. Suh felt so strongly about this that he filed an
international patent for a Mobile Harbor,’ and at one time even considered
creating a new field of study, called Ocean Science. “There are a lot of very
hard unsolved problems that involve ships if you concentrate on the envi-
ronment in which ships operate,” Suh explained to me. “And the beauty
of it is that students learn the same skills that the ship builders need. We
can attract MIT graduates to work on ocean science but not ship building.”

What kinds of research problems would ocean scientists work on? One of
the bottlenecks in international shipping is the relatively small capacity of
deep-water ports. International shipping tends to be concentrated in ports
where access is limited and ships must maneuver with precision in order to
avoid collisions. But ships are designed for the open seas. Bringing a large
number of vessels into a small area necessarily slows things down as ships
move in and out. Then there is the bottleneck caused by loading and un-
loading the ships. As shipping containers are moved between storage areas
and the ships themselves, the entire capability of a port’s berth is occupied.
Without automation, most of this time in port is dedicated to waiting, but
even with automation, only one ship at a time can be serviced. In essence,
most of the time a ship spends in port is spent waiting in line while the
ships ahead of her load and unload their cargo. Increasing the number of
ships does not increase the flow of goods because ports are bound to service
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them serially. But Nam Suh asks, “Why should ships come into a harbor?
What if ports could go to the ships?” Imagine a port with many high-speed
mobile harbors. “A mobile harbor is an automated vessel, with shallow
draught,” Suh explained, “that would pull alongside big ships while they
are in open water, offload containerized cargo, and move it rapidly to on-
shore locations.” A port with a capacity for a dozen vessels could in this
way multiply that capacity by a factor of ten or more by investing in virtual
ports, according to Suh. “A stable platform would eliminate the need for
cranes. One design could handle 1,250 containers.” Suh sees potential for
the harbor in Africa, Malaysia, the Middle East, and the shallow Yellow Sea
between Korea and China.

The fact that virtual ports are not yet possible is good evidence that there
are some difficult engineering problems to be solved. Energy-efficient, high-
speed movers capable of deep-water navigation would have to be strong
and lightweight and would therefore certainly require new materials and
design principles. New robots would be needed and would have to be an
order of magnitude lighter and cheaper than existing cargo movers and
more capable of operating safely and autonomously.

Ocean science could be KAIST's version of Threads, a long tail specializa-
tion that balances the value of a KAIST mechanical engineering education
with the need to attract top-ranked research faculty to raise the university’s
international reputation. It is not a candidate for distance education be-
cause proximity to the world’s largest ship building industry is a necessity.
It is too early to tell whether ocean science or, indeed, whether any of Nam
Suh’s initiatives to redefine the value proposition for Korean higher educa-
tion will work, but it has already had an effect on how South Korea interacts
with universities around the world.

Nucleation

Ocean Science is just one of the ideas that Suh threw onto his ornate con-
ference table that morning. They are ideas that are rooted in Korea, but
have international appeal. Suh wants KAIST to establish itself in the envi-
ronment and sustainability field, a perfect fit for a university in a country
where half of all exports consist of automobiles and trucks. The other large
segment of Korea’s economy is electronics and communications. A quarter
of all KAIST graduates are hired by electronics giant Samsung, so the online
electric vehicle—an effort to marry the digital age with sustainable trans-
portation technologies that use recharging roads might also be strategic for
both KAIST and Korea. KAIST engineers decided that “lithium batteries are
not the best way forward because of cost, weight, and limited supplies of
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lithium.” according to Suh. “A road that involves burying power strips so
that vehicles suck up power from the strips without ever coming into direct
contact,” would, Suh explained, “allow for smaller batteries and extended
range.”

These are inherently cross-disciplinary adventures. Collaboration be-
tween experts in such far-flung fields as artificial intelligence and fluid dy-
namics is required to make them successful, but Suh also knows that the
farther out you are on the long tail, the more collaboration plays a role in
gathering a critical mass of ideas together. A program that is focused only
on local problems cannot acquire a reputation on a global scale, and be-
cause KAIST’s ambition is to solve problems of global significance, partners
and collaborators have to view the university as a peer.

Even in the toughest of fiscal times, ideas that converge around projects
aimed at making Korea a better, more competitive place give university in-
novators a seat at the table. In early 2009, Korea passed a supplementary
budget to deal with the economic crisis. I asked Suh how Korean higher
education had fared. He told me, “During the deliberation for the supple-
mentary budget, I convinced President M. B. Lee of Korea to include R&D
projects as part of the budget so as to create jobs for scientists and engi-
neers.” Lee allocated a small fraction of the 2009 supplementary budget to
support science and engineering projects, and KAIST was able to secure $50
million of the supplementary budget to undertake the Mobile Harbor and
On-Line Electric Vehicle projects. Suh says that, “both projects are going
ahead fast.” He is using the economic downturn as a time to “see if we can
create new technologies and new industries. Good research and develop-
ment does not have to take years. My colleagues, researchers, and students
worked literally day and night to demonstrate the feasibility of these two
ideas since January 2009.” Nam Suh is clearly convinced that the future of
South Korea and KAIST are inextricably linked.

It is not an accident of planning that these ideas all converge at KAIST.
KAIST’s president is very clear about his aspirations: “I think Korea needs
to have a very different kind of education where we produce more people
who can think, who can lead by conceiving solutions to problems that
humanity has to solve in the twenty-first century.” Suh is trying to affect
the nucleation rate for innovation. He enjoys the metaphor of water con-
densing around a particle to accelerate the formation of water droplets, as
the energy in an innovation system favors the ideas that form around exist-
ing innovations. “It is difficult to nucleate an innovation hub with only a
limited number of innovations. It is much easier if there are hundreds or
thousands of ideas available for innovation.”
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For three spring days in 2009, Nam Suh and Arizona State University presi-
dent Michael Crow sat shoulder to shoulder at a conference table in the
village of Glion, perched above the Swiss resort town of Montreux, and
considered their respective roles on the global academic stage. They were
among the twenty academic and industrial leaders who had been invited
to attend the 2009 Glion Colloquium on Higher Education. The topic was
“Universities and the Innovative Spirit,”* a good match because they are
both innovative men, and like innovators everywhere, they are not afraid
to take risks.

Suh’s plan for the Korean Advanced Institute of Science and Technology
was set. He had a palpable conviction that the axioms he is using to rede-
sign higher education in Korea are the right ones. The future was uncertain,
but South Korea was in the midst of a continuing economic expansion, and
his role was to dream up ways for KAIST to help continue that expansion
by igniting the country’s innovation engine.

Crow was probably happy to take a break from Arizona politics. The state
had sliced his budget by 21 percent, a cut that threatened ASU’s plan to
create the New American University and prompted an extraordinary open
letter questioning by name the commitment of state legislators to higher
education. Like Suh, Crow wears his conviction on his chest, but he is not
an engineer, and his conviction is not one that comes from axiomatic de-
ductions. It is the result of deep reflection on the complexities of the forces
shaping higher education in the United States. He does not expect to fail,
but he also understands that he is working without a net and that failure
is always possible.

Remarkably, these two men talk about success in exactly the same way.
They talk about intellectual fusion and knowledge entrepreneurship. They
also both speak with passion about where their universities are rooted. To
be successful, they have to connect with where they are—what Crow calls
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“leveraging place”—and they have to take responsibility for transforming
society. For Nam Suh, this means reengineering the nuts and bolts of how
a Korean university operates. For Michael Crow, it means reconceptualizing
what it means to be a public university in twenty-first-century America.
Crow knows that being a university in the Middle, like KAIST or ASU, is
dangerous because of the incredible global forces shaping education. Insti-
tutions that do not evolve are fated to a future of irrelevance and maybe ex-
tinction. “This is, for both of us,” he says calmly, “an experiment in genetic
engineering.” That makes Arizona State a rare institution, because in the
last half of the twentieth century, experimentation was almost nonexistent
in American higher education.

Where Are the New American Experiments?

Competitors almost killed off tiny Williams College in 1821, when it was
barely thirty years old. Williams was only the second college in Massachu-
setts when it was chartered in 1793, and like most of the twenty other Amer-
ican colleges, it mixed fundamentalist religion with the classical European
curriculum. Almost everything else about Williams—from its inhospitable
location to its decision to send missionaries overseas—was an experiment,
including its lack of formal ties to a Protestant denomination. Williams was
dependent on state appropriations and tuition, but the exploding number
of denominational colleges strained Williams’s claim on state funding. Na-
thaniel Hawthorne once observed that the Williams students were local
boys, limited in their ability to support the college financially:

Country graduates—rough, brown-featured, schoolmaster-looking. ... A rough
hewn, heavy set of fellows from the hills and woods in this neighborhood; unpol-
ished bumpkins, who had grown up as farmer-boys.?

When President Zephaniah Swift Moore decided to move the college
to Ambherst, the remaining Williams students and faculty were left with
nothing of value except the loyalty of the alumni and the dedication of
the new president, Edward Dorr Griffin, to an independent brand of re-
ligious conservatism that was not under the control of any sect. Alumni
formed an association dedicated to the future of Williams College—the
world’s first alumni association—and Griffin personally raised funds from
private sources, often by standing on street corners and soliciting gifts from
strangers.

Although Williams was not on firm financial ground until the turn of
the century, it was enough. Williams began to innovate. They adopted
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academic regalia to hide class differences among students. They rejected the
compulsory classical curriculum, but not course requirements. They also
rejected the barren lectures and rote memorization common in nineteenth-
century classrooms and adopted the more personalized Oxford tutorial sys-
tem of instruction. While other colleges chased university status, Williams
focused on its students. Williams College survived and became a model
for undergraduate liberal-arts education, but it was not the only American
experiment. By the turn of the century, England had only eight universi-
ties; America had hundreds. But, by the 1950s, the construction of new
American universities slowed dramatically. Without new universities, ex-
perimentation stopped.

I visited Michael Crow in the spring of 2010 to ask him how the ASU ex-
periment was going. His office was large, but most of it had been taken over
by stacks of papers and books that document the state of American higher
education. Unlike Nam Suh’s office the small sitting area in Crow’s office
was informal and intimate. He began by pointing out “America stopped
building higher education capacity in 1960.” In the intervening fifty years,
the number of students enrolled in American colleges and universities has
more than quadrupled, but the number and kind of universities they attend
have not changed substantially. The design of modern American higher
education uses assumptions that were formulated while China was an eco-
nomically insignificant Asian power, before the personal computer and the
Internet were invented, and before commercial air travel made it possible to
reach virtually any spot on the globe in twenty-four hours. Crow is incredu-
lous that higher education in the United States has not tried to keep pace:
“Where are the new Williams Colleges,” Crow asked me. “Where are the
plans for significant expansion of our major research universities? Where
are the experiments in institutional form?”

When it comes to remaking an entire institution, Crow is right. The
United States has produced only a handful of new universities since 1960.
However, there have been some recent experiments. California’s Harvey
Mudd College is barely fifty years old, but it successfully competes with
MIT, Caltech, and Stanford by charting a unique course: science and en-
gineering graduates who understand the impact of their work on society.
HMC has a core curriculum, but students are required to take 30 percent
of their coursework in the humanities, social sciences, and the arts. Harvey
Mudd president Maria Klawe left her position as Princeton’s dean of en-
gineering in 2006, vowing to continue a tradition of liberal arts values in
every one of HMC's seven hundred science and engineering students. “Fac-
ulty, students, and staff choose to be at HMC because they deeply believe
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in our mission,” Klawe told me. The college recruits only two hundred new
students annually, a number that is small enough to allow collaborative
relationships between faculty and students.

HMC'’s size and focus lend themselves to experimentation that would
be impossible in a larger school. “We regularly try new approaches,” Klawe
said to me in early 2010. “For example, we are about to launch a revised
core curriculum that implements writing in the technical disciplines for
first-year students.” This is not a minor tweak. It requires professors who are
not only experts in their fields, but are also tuned in to how communica-
tion skills are taught in the classroom. It is a hands-on project: “About forty
percent of our math, science, and engineering faculty are taking a workshop
on how to teach writing,” she said.

On the other hand, the new Williams College might be the Franklin W.
Olin College of Engineering—Olin College, as it is known locally. Chartered
by Massachusetts in 1997, Olin is small—current enrollment is 317—and
as dedicated to a single educational principle as Williams was: Olin reverses
the first-theory-then-practice model of education in science, technology,
and math. Students start to work on projects their first day on campus, and
continue—using Threads-like project books to guide their coursework—
combining disciplines throughout their academic programs. There are no
departments. Faculty members do not have tenure. Some Olin courses are
taught on other campuses as part of a cooperative network of nearby uni-
versities in Boston so that Olin faculty can focus on their core mission: to
foster creativity and risk taking.

Another experiment is the University of California at Merced, the first
new American research university of the twenty-first century. Like KAIST
and ASU, UC Merced is planted in a place. Its goal is to attract half of
its students from California’s Central Valley. That makes it different from
Berkeley, San Diego, and UCLA, because the only way to be successful in
the Central Valley is to be as diverse as the people who live there. On the
day it opened its doors, Merced’s students were 37 percent Asian American,
25 percent Hispanic, and 6 percent African American. Half of the entering
students were the first in their families to attend college. Caucasians are in
a minority at UC Merced.

The socioeconomic distribution of students at UC Merced is deeply
disturbing to some. Former Princeton president William G. Bowen’s book
Crossing the Finish Line: Completing College at America’s Public Universities sys-
tematically analyzes massive amounts of data to understand “the dramatic
slow-down in the building of human capital over the past 35 years.”* Bowen
lays the blame squarely at the feet of public universities, where—outside a
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few “flagship” institutions, like Berkeley and Michigan, whose selectivity
in admissions allow them to compete effectively with private universities—
according to Bowen, a flawed culture allows low graduation rates to flour-
ish. It is a culture, as Bowen argues with pages of data and statistics, that is
tied to the socioeconomic status of its entering students.

Michael Crow is also concerned with graduation rates, but he thinks
that Bowen'’s data are measuring something else entirely: the relationship
between selectivity and performance. In Crow’s view, a data-driven analysis
like Bowen's can be used like a hammer to pound universities in the Middle
into a kind of submission to the demands of the Carnegie hierarchy, where
the way to succeed is to imitate the institutions at the top, to be as exclusive
as they can be, and in the process sacrifice the diversity that might have
made them great.

When the 2009 California state budget crisis began to threaten funding
for the flagship universities, the drumbeat started immediately to protect
the most selective institutions by cutting funds at Merced, where perfor-
mance would have lagged anyway. Berkeley, San Diego, and UCLA would
need funds to continue to attract the smartest applicants in order to pro-
duce the smallest possible entering class yields—exactly the opposite of
what a great public university should be doing, according to Michael Crow.
“That’s Caltech’s mission,” he says, referring to the small, private university
that houses a dozen Nobel laureates and is among the most selective insti-
tutions in the world. Crow does not believe it is fair to beat up every public
university in the country because they are not graduating as many of their
students as the most selective institutions. “They are not a hand-selected
class where you can predict graduation rates. At a place like Princeton, the
probability of graduation is one hundred percent, barring sickness,” Crow,
who spent a large part of his career at highly selective Columbia University,
told me.

Michael Crow wants Arizona State University to be one of the great ex-
periments, a university that measures itself by who it includes, not who it
leaves behind, a New American University built on challenges and assump-
tions of the twenty-first century. He wants to avoid what he says would be
the supreme disaster in higher education.

Avoiding the Supreme Disaster
Clayton Christensen is seldom mentioned by name in books about the

future of universities, but the Innovator’s Dilemma* is nevertheless on the
minds of presidents of public universities. When a university president is
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measured on admission rates, dollars spent per student, and research in-
come, it takes an act of faith to choose a different path. Most presidents
do not choose any path at all, choosing instead to manage the processes
that they have inherited. It is one of the reasons that I was unable to find
inaugural addresses during the last century that recognized the forces of
change and defined aspirational goals. Presidents are trained early in their
careers that change of that magnitude is not good stewardship. To abandon
a strategy of improving what has made them great would be irrational, but
presidents also know that conditions change, that disruptors are not bound
by incremental rules, and that the rules of the game may be rigged. They
know that innovation might require them to be irrational.

The dissonance is paralyzing. Former University of Michigan President
Jim Duderstadt knows the danger of incremental approaches in times of
immense change:

Institutions all too frequently choose a timid course of incremental, reactive change
because they view a more strategically driven transformation process as too risky.
They are worried about making a mistake, about heading in the wrong direction or
failing . . . many mature organizations such as universities would prefer the risk of
missed opportunity to the danger of heading into the unknown.’

But the pressure to continue along the current path is so huge that Dud-
erstadt even coined the term “logical incrementalism” to describe his ap-
proach: be incremental except in those cases where it is logical to deviate
from the path. The supreme disaster for universities in the Middle is that
their incremental paths lead to collapse. That is the future that the New
American University is trying to avoid.

Most universities are organized around envy models. Public universities
envy Berkeley and Michigan; private universities envy Harvard and Prince-
ton. Technical institutes envy MIT. Universities in the Middle wait in line
to chase one of those institutions, hoping to become one of them. If that
were a wildly successful model, there would be no current debate over the
value and cost of public higher education. But in order to pursue higher-
ranked institutions, a university has to become more selective, more elite,
and more disconnected from its community.

The 2006-2007 AAU summary of baccalaureate degrees awarded to black
students® shows what a university in the Middle has to be prepared to sac-
rifice to become as selective as their objects of envy: diversity. They have
to be prepared for graduating classes with very few black students, for in-
stance. Black students received less than 5 percent of the undergraduate
diplomas awarded at more than half of the AAU universities.
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As admission standards go up, so does average family income. The su-
preme disaster is that a public university—convinced that it can only be a
certain size—becomes so selective that the average family income of appli-
cants who can be accepted rises, and thus universities become vehicles for
socioeconomic class separation. There are some who think this is the path
to excellence for public universities.

It is not the path to excellence for Michael Crow’s Arizona State: “Every-
one waits in line hoping to become Michigan, rather than thinking I am
the best in my region or at my specialty, so how do I make that available to
every single kid? You have to rethink everything. I am not talking about a
social agenda. It’s an access agenda. For talent to access a great university
you have to design the university differently.” That may involve under-
standing how a university succeeds where it is located.

In Arizona, as in much of the country, universities have been resound-
ingly silent on their role in transforming society. There are education de-
partments everywhere. They produce the bulk of the K-12 teachers, but
there are few that have taken responsibility for the state of public educa-
tion, many choosing instead to argue that it is a matter of money flowing
into public education. Rather than measure success by admission selec-
tivity, ASU wants to have an impact on the way that science and math
are taught in Arizona public schools. “We are producing teachers who are
trying to teach math and science and are not doing a very good job; why
isn’t a quarter of the engineering class putting a teaching certificate in their
pockets?” asks Crow. “A few of them will become teachers, and they all
have the potential to become teachers.”

It is hard to imagine how an incremental strategy would result in a plan
to make sure that engineering graduates are capable of walking into any
classroom in the state. Presidents who simply oversee processes are unlikely
to end up with such a simple, fundamental change because it involves a
redesign of the university. That is why Michael Crow refuses to see him-
self as a mediator, as a caretaker for processes that won’t evolve: “You can
just change my title to architect,” he says. “My job is to design so that the
university can be the knowledge enterprise that is the most effective here.
Most presidents are not designing, or, if they are, they are designing to
chase someone else.”

We Don’t Have a Ministry of Education

There is no Ministry of Education in America. There are enough forces re-
sisting change in higher education, from the inward looking culture of
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faculty-centered universities and the homogeneous, envious culture of uni-
versity leadership to the inevitable distractions of their vast constituencies;
the burden of a process-centered model that overly values the methods
of the factory floor; and a seeming disdain for the marketplace lessons of
the innovator’s dilemma: institutions that continue to expand beyond the
value their customers are willing to pay for eventually find themselves at
the mercy of disruptive forces that will soon demonstrate their value. As
an enterprise, higher education has become a victim of its own success.
Universities have become rigid and self-satisfied. They are walled gardens,
convinced that, like Oxford and Cambridge, they can hold outside forces
at bay and retain what they’ve had in the past.

It is their fate that they are subject to disruptive forces, but institutions
are still free to choose different paths, to differentiate themselves, to define
their own value in their own way, and to define their own challenges. The
number of new universities being built outside the United States is stagger-
ing. There are almost none being built inside the United States. But that
does not mean that individual institutions cannot experiment. The New
American University is an experiment, but it also aims to be a comprehen-
sive mainstream university that is competitive and successful. It is in their
strategic plan: “Establish national standing in academic quality and impact
for colleges and schools in every field.” Faculty members are self-conscious
about how they will achieve that, but they tend to agree that their standing
in the eyes of their peers is very important. If there is a perception that they
are chasing fads or are trying to avoid hard work, they will not succeed, but
they are adamant about setting the bar for themselves.

Rolling back admission standards to a level that is comparable with those
of Berkeley in the 1950s probably means another forty or fifty thousand stu-
dents. Most universities in the Middle would give up on such an aggressive
growth plan, but that would run afoul of another part of the strategic plan:
“Access and quality for all.”

To be successful, Arizona State has to give up institutional envy, because
the rankings are rigged to favor universities that spend a lot of money per
student. ASU cannot compete if the measure of success is cost per student,
because that cost is passed along in the form of tuition increases and de-
creased public support. They would much rather compete on outcomes like
the number of Fulbright, Truman, or Marshall fellows, Peace Corps volun-
teers, or students that go on to graduate school. They want to be judged on
their success in attracting and retaining minorities or helping the Arizona
desert to sustain the urban growth it will experience over the next genera-
tion. The leadership at ASU knows that in order to do that, it will have to
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spend money carefully, investing in parts of the educational experience
where the investment might matter and taking unnecessary cost out of
other parts. Michael Crow realizes that will require not only new ways of
teaching, but entirely new models for colleges and universities. Some of the
cost savings will come from online courses. In a memo to the Arizona Board
of Regents,” he noted that ASU planned to offer approximately eight hun-
dred courses online in the fall of 2010. Although this is only 10 percent of
course offerings, he says that it is a “simple notion that we can dramatically
increase our efficiency and effectiveness with changes like on-line learn-
ing.” He calls new information technologies transformational “enablers of
universal customized learning” and believes they will “unleash a new type
of intellectual liberty.”8

He maintains a more cautious view, however, regarding the kind of ubiq-
uitous deployment of online courses that are used in proprietary universi-
ties. He cautions that for “immersion learning universities” like Arizona
State University, online courses are not a substitute for other ways of teach-
ing. They are an “augmentation of the learning environment,” he told me.
He draws a sharp distinction between large for-profit institutions that of-
fer “episodic learning environments,” which he defines as “isolated, single
classes from non-academic professionals as teachers,” and research univer-
sities that are charged with a “fundamentally different process for impart-
ing knowledge and instilling critical thinking and advanced learning.”

Nonetheless, Crow favors efforts to lower the cost of delivery of gen-
eral education requirements. When I asked him how he would do that,
he responded, “If a student can demonstrate that he already has the skill
set, then why does he have to take the class?” It is a better use of scarce
resources to concentrate on the more specialized courses, where an instruc-
tor has a better chance of having an impact. Not all of the cost savings
come from online courses. Some come from technology that gives faculty
members more tools to deal with size and complexity. ASU foresees a day
when freshman chemistry laboratory exercises can be carried out in virtual
laboratories. They are investing in artificial intelligence systems to aid hu-
man advisors. A system called e-advisor allows students to map their courses
and their pathway to a degree—a process that does not require human
supervision.

I had the impression that deans and department heads had been given a
business problem—how to spend less per student and still outperform their
peers on important success metrics—and that they really did not know at
the outset what kind of technology would be important. I asked engineer-
ing dean Dierdre Meldrum what technologies she thought would help, and
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she immediately listed the most popular handheld devices, but was clearly
more interested in talking about effectiveness. She told me, “We are actu-
ally thinking about entirely different ways of educating students.” Meldrum
views technology as a tool for delivering highly personalized undergradu-
ate courses that have been boiled down to units with specific inputs and
outputs, so that mastery of specific topics can be guaranteed. She explained
that “the means for delivering the modules will vary from in-person one-
to-one interactions to online instruction lectures by the best professors to
self-paced interactive learning.” Her prime concern is the effectiveness of
the technology so that “we are certain that a student is proficient in the
areas they set out to learn.”

Arizona State believes that it can afford to take the long view. Not every-
thing has to be done now because its strategy will unfold during the next
hundred years. Thirty years ago, the sponsored research programs brought
no significant income to the university. Today, the institution generates
almost $400 million in funded research. “A hundred years is long time,”
Crow told me. “All we know for sure is that the evolutionary forces are
unbelievable.” He knows that it took a hundred years for Williams College
to crawl from the brink of financial ruin to its current position as the most
sought-after liberal arts college in the nation. “Where were Stanford and
Chicago a hundred years ago?”

Michael Crow’s core belief—the principle that guides the New American
University—is that in order to be valuable, a public university has to be the
place that captures talent, wherever it comes from. He does not believe that
universities are at an evolutionary dead end. As we sat in his office over-
looking the modern administration buildings of Arizona State University,
Crow looked at me intently and repeated what he has said many times to
his faculty: “This is very serious business, this reconceptualization of what
a public university is supposed to be.”
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An American university is an institution that conjures images as individu-
alized as the experiences of the students who pass through its classrooms.
As I write this, I am looking at a print hanging in my study, Marisa Range’s
250 Scenes of Princeton in Blair Arch. It is a composite image of smaller
photographs: a satellite dish here, a porticoed entry there, and in the
middle, a stained glass rendering of the university flag and shield above
a scroll bearing the Princeton motto: Dei sub numine viget (“Under the
protection of God she flourishes”), which is a fitting motto for the birth-
place of atomic energy, the computer age, and intercollegiate football, and
a campus where Einstein took his afternoon walks, Jeff Bezos invented the
world’s largest bookstore, and John Nash became the hero of A Beautiful
Mind.! I had such images in mind when in 2002 I left my position as chief
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technology officer at Hewlett-Packard to return to my alma mater as dean
of computing at Georgia Tech—an institution that I thought could achieve
greatness.

But the vast majority of universities bear no resemblance to Prince-
ton—or to Georgia Tech for that matter. The Blair Arch images probably
mean little to the three hundred million students who will attend India’s
twenty-seven thousand new universities. There is no Blair Arch photo of
the online university that offers a teaching certificate to Shannon, a part-
time student in Marietta, Georgia, who prefers the personal attention that
she receives from her web-based team of teachers to the anonymity of the
three-hundred-seat classroom at a nearby campus-based university. Nor is
there a picture of a baker from San Diego, who downloads free MIT physics
classes from iTunes U simply because he likes the idea of “looking at the
world through physics-colored glasses.” Nowhere in Blair Arch are any of
the scholars in the thousands of urban classrooms where students—per-
haps the first in their families to attend college—work their way into profes-
sional careers. The institutions that survive from semester to semester on
uncertain income from ever-rising student fees or steadily declining state
subsidies are more concerned about accreditation than architecture. The
Blair Arch images are from a different world.

Images from the Middle

In early November 2009, the University of California at Berkeley—the top-
ranked public university in the country—raised its tuition by 32 percent,
prompting massive student protests of increases that have tripled the cost
of university education during the past decade. For the placard-carrying
students, who think they have been locked out of public education in Cali-
fornia because they cannot afford it, the university experience has changed.
The Berkeley laboratories where Nobel Prize winners once conducted re-
search are now dirty and decaying because budget cuts have made it im-
possible to properly maintain them. These are images that prompted the
New York Times to write:

Among students and faculty alike there is a pervasive sense that the [tuition] in-
creases and the deep budget cuts are pushing the university into decline.?

Most American colleges and universities—the two thousand or so in-
stitutions that are virtually anonymous but that enroll 80 percent of the
nation’s college-age students—are not like Princeton, and they are under
even more intense pressure than prestigious Berkeley.
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The future looks very different for most American colleges and uni-
versities. Asia’s thousands of new universities, Apple’s iTunes U, and the
hundreds of virtual universities that offer online courses are vanguards
of a virtual explosion in global higher education—a market that is des-
perately trying to keep up with the raised expectations of the half of
the world’s population that has joined the free market economies in the
last generation and wants access to education to improve lives and cre-
ate wealth. Higher education is, suddenly, a rapidly growing marketplace
with many alternatives. There are thousands more institutions of higher
learning in the United States than can be supported. Many will not be
able to compete with cheaper, nimbler, and frequently more effective
alternatives.

A key economic lesson of the last decade—that compelling value is
needed in order to prosper when there are abundant inexpensive choices—
has not been internalized by American institutions, which for the most part
continue making investments to climb academic hierarchies in a costly,
rigged game that they cannot win. In the name of excellence, they become
more isolated from the needs and expectations of the communities they
depend upon for support. Inward-looking, they focus on their own needs
and rewards and try to defend the status quo by erecting impenetrable bar-
riers and exclusionary standards.

There are, in the United States, seventy or so Elite institutions that have
sufficient resources to establish their own agendas. These are universities
that have amassed more than a billion dollars in endowment and a billion
dollars in research funding. They are the most selective, and most of them
are able to keep their enrollments small. The Elites continue to prosper
by attracting the hottest research professors, who in turn attract the most
desirable students in a virtuous cycle that drives enhanced reputations and
therefore attracts the best new professors.

At the other extreme are For-Profit institutions that eschew traditional
measures of reputation but enroll the largest fraction of undergraduates in
the United States. Some are so profitable that their cash reserves rival the
spending power of the Elites. They are the least selective. In fact, their strat-
egy is to grow to be as large as possible because their delivery technologies
do not penalize them for reaching huge numbers of students.

The private Elites tend to believe that their reputations are secure and
that they are therefore immune from whatever disruptions await the ex-
panding higher education market, although history indicates otherwise.
The public Elites are slightly more vulnerable, but the hundreds of public
and private universities in the Middle who find their value eroded as costs
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soar and bread-and-butter students choose other alternatives are at the
greatest risk. That is their fate.

It is the fate of universities to be shaped by political, economic, and
social forces, but each institution remains free to choose the road it wants
to travel—to choose its own destiny in the twenty-first century. Everyone
who has a stake in this story of American higher education should demand
a better outcome than a long, slow slide to the margins. This book is filled
with examples of universities that changed history by changing course.
Some have realized that it is far easier to experiment than to tread furiously
to stay put, all the while drifting and sliding toward irrelevance, watching
values and reputations erode while new global rules for higher education
are being decided elsewhere. Any university in the Middle can choose a dif-
ferent path if it prepares itself now, if it defines a compelling value propo-
sition and then imagines an institution that is capable of delivering that
value. Prosperity even for these institutions is not guaranteed, but we—the
parents, government officials, employers, students, and alumni—who are
the real stakeholders in American higher education should demand more
than survival. There are ten rules for the twenty-first century, and we, the
stakeholders, should demand that our institutions follow them. Like the
experimenters, visionaries, and troublemakers who came before, we should
demand that presidents and provosts, deans and professors, trustees and
chancellors get on with reconceptualizing what an American university is
supposed to be. As Michael Crow says, “This is very serious business.”

Define Your Value

1. Forget about who is above you.

William Bowen'’s thesis is that large public universities, with the exception
of the most selective ones, are not doing their job because they are not grad-
uating enough students. Bowen was president of Princeton University—a
university of less than eight thousand students whose 10 percent accep-
tance rate makes it second only to Harvard in Ivy League selectivity. But
Princeton’s performance has virtually nothing to do with the performance
of an institution like Berkeley that enrolls thirty-five thousand. Berkeley,
ranked #21 by USNWR, has a 22 percent acceptance rate. Public Berkeley is
more selective than private Carnegie Mellon University (CMU), which has a
total undergraduate enrollment of six thousand students and is ranked #23
by USNWR. Berkeley graduates only 44 percent of its students; Carnegie
Mellon’s graduation rate is nearly 90 percent. It makes no sense for CMU
to chase Berkeley because it is more selective and ranked higher, nor does
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it makes sense for Berkeley to chase CMU’s graduation rate. They are as dif-
ferent from each other as they are from Princeton.

The images in Blair Arch are not interchangeable, and no university in
the Middle can define its value by comparing itself to Princeton. Institu-
tional envy is not the basis for a winning value proposition because aca-
demic hierarchies are useless for an institution that has not yet figured out
how to define its value. Forget about who is above you; they are playing a
different game than you are.

2. Focus on what differentiates you.

It is a competitive world for universities in the Middle, and the sudden
availability of cheaper, better, more flexible alternatives—many enabled
by technology—threatens institutions that cannot articulate what makes
them different. I do not mean generic marketing phrases, like “nurturing
environment” or “helping students acquire essential skills.” A desire to be
excellent does not make you stand out from the crowd. Williams College
is competitive in part because of paths that it did not take: Williams chose
not to become a university. But Williams also held a core belief that tutoring
provided a better path to a liberal arts education. Harvey Mudd College also
has a central value proposition. It stands virtually alone in focusing on how
to provide a liberal arts education in math, science, and engineering. Many
institutions have made choices to stand out from the crowd. Olin’s sleek,
efficient approach to combining disciplines is hard for ponderous, faculty-
centered institutions to duplicate. Western Governors’ online curriculum
starts a new semester every two weeks.

The forces promoting uniformity in traditional higher education are
enormous, which means that American higher education is lacking for
experimentation at the very time when experimentation is most needed.
There is no other way to find out what differentiates you in an abundant
marketplace where the disruptors do not mind taking risks.

3. Establish your own brand.

Reputations are always subjective. Even the reputational rankings that
have the trappings of objectivity have assumptions built into them. The
SJT rankings are based on publication counts, but there is a web of subjec-
tive judgments that undergirds the numbers. It is a matter of judgment, for
example, whether to include or exclude a given journal in the count, and
little assumptions like that have big consequences on rankings.

If, in a crowded marketplace, the only things that matter are brand,
value, and price, why would an institution turn the job of establishing its
reputation over to an agenda-driven authority figure?
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Jim Groom's University of Mary Washington wants to be “known as a
kick-ass place,” and knows how to use its Edupunk credentials to shoulder
its way into the consciousness of digitally connected liberal arts students.
Cal Poly focuses on turning out managers who are so tuned in to technol-
ogy markets that companies like Hewlett-Packard make them their number
one recruiting stop.

Most of the globally recognizable brands in higher education were estab-
lished a hundred years ago, when the number of students attending college
was one-twentieth of today’s enrollment, and multiversities had not yet
made their appearance. No one knows what the landscape will be like in
another hundred years, but I am certain that the leading brands will not
be self-satisfied, inwardly focused institutions whose reputations have been
established for them by a centralized authority.

A reputation is a brand—one of the three essential components to suc-
cess in the new marketplace for higher education. The universities that
prosper in the twenty-first century will not be the ones that let bureaucra-
cies and competing institutions define their reputations for them.

4. Don'’t romanticize your weaknesses.

Everyone who has conducted a job interview knows to watch out for this
exchange:

Interviewer: Tell me your biggest weakness, Bob.
Bob: I work too hard.

Universities play this game in reverse, with virtuous legends and romanti-
cized histories to explain why their weaknesses should be viewed as noble.
Anything that makes your institution slow to move, inflexible, and discon-
nected from its stakeholders is a weakness that will eventually work to the
benefit of newer institutions who compete for the same students, tuition
dollars, and brand recognition. Here are some examples:

* Tenure may be a necessary safeguard for academic freedom, but it is also
a weakness. It is widely misunderstood outside academia, and it creates
peculiar conflicts in motivations. Twenty-first-century institutions have to
figure out how to balance these inconsistencies, and that will be hard to do
if tenure is romanticized as an essential part of professorial life.

* A spirited eighteenth-century defense is easy to mount for a bloated, in-
flexible core curriculum, but institutions in the Middle are so diverse that a
one-size-fits-all curriculum is easily undermined by newcomers. The classi-
cal core curriculum is romanticized as the common learning experience of
all educated people when there is no agreement whatsoever about what is
common to all educated people.
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* A dark, crowded lecture hall engenders a one-way flow of information
that is no match for a flawless online performance, particularly when there
is a phalanx of professional coteachers who stand ready to help out. The lec-
ture hall, in fact, is romanticized as part of a “personal learning experience.”
* Anivory tower can be both a monument and a barrier; and like many fea-
tures of daily life on a university campus, has no relationship to the value of
the institution. It is dangerous to romanticize the inapproachability of the
university as historical legacy when it actually disconnects the institution
from the community it needs to thrive.

5. Be open.

It has been nearly four hundred years since the Jesuit Father Nicholas wor-
ried aloud that if the university were to use a particularly popular textbook,
it might lose its value. It is still unsettled today among many in the Middle
whether the greatness of a university is defined by how tightly it hangs on
to knowledge or who it excludes from its classrooms. Even basic questions
about the value of a university education remain unsettled. Questions like
these pose no dilemma to disruptors above and below—to be successful,
a university needs to be democratic. A university needs to be open in all
senses; it needs to embrace the widest possible community and use tech-
nology to open its classrooms to hundreds or even thousands of students.
It needs to abandon the business model that overly values classroom at-
tendance. It needs to step back from the role that intellectual property
and a culture of ownership plays in determining what is done and what is
excluded. The Middle must abandon the very idea of a vertically integrated
business model.

Democracy means more than publishing open content. It means using
it and, therefore, having to add real value in the classroom. It might also
mean throwing out technologies that are aimed at guarding the gates in
favor of simpler, open technologies. It might mean open-ended, online
courses that resemble more than anything else a continuing dialog. It might
mean combining forces with peers who would otherwise be competitors.

Become an Architect

6. Balance faculty-centrism and student-centrism.

Universities in the Middle need to find a new way to balance the faculty-
centrism that dominates American higher education. The word of a uni-
versity faculty is important, but—as institutions from medieval masters
universities to Clark Kerr’s postwar multiversity have found out—it is not
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necessarily the last word. A university that focuses too intently on the needs
of its faculty eventually becomes ossified and bloated as it finds that more
and more of its time is devoted to the minutiae of the profession. It is
human nature that decisions in a faculty-centered university—even those
framed in moral terms—reflect personal self-interest.

As more alternatives become available and students are presented with
better choices, bread-and-butter students will flee. An institutional architect
has to put students, alumni, and the needs of the larger community into
the design equations. The marketplace will sort out generic marketing plati-
tudes about student-centered learning experiences from a real commitment
to an educational enterprise that is as dedicated to stimulating its students
as it is the preservation of the status quo for its faculty.

7. Use technology.

This rule has some conditions, however. It is a mistake to assume that tech-
nology will alter the landscape without fundamental institutional change.
Technology does not drive this kind of change; it enables it. And the tech-
nology has to focus on value creation.

The historical arc from Abelard to Apple is a hub-and-spoke story, where
innovation enables universities to provide the education that is needed, not
the one that is required by the expediencies of the factory floor or the de-
mands of a central bureaucracy. A university in the Middle can use its tech-
nology investments to create a walled garden, or it can reinvent itself, using
lightweight, sharable technology to enable specialization and networking.

Electronic textbooks, open seminars with thousands of students, and
semesters that expand or compress based on the desires of individual stu-
dents would be impossible without web-based tools. Meme-like specializa-
tion and highly individualized tutoring would be out of reach for most
institutions in the Middle but for the adoption of technology that has been
tried out in the commercial marketplace. Open content clearinghouses cre-
ate clusters of institutions that will all share materials, freeing universities
to concentrate resources on producing value for their students. Open source
communities can alter the relationship between universities and authority-
based arbiters of reputation and quality.

8. Cut costs in half.

Educational quality has too long been associated with spending, when
there is evidence that access, flexibility, and performance are not affected
by per-student expenditures. Serious institutional design needs to include
getting costs under control.
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Half of the cost of general education requirements at most universities
can be eliminated by adopting better technology and curriculum reform.
It is not even a stretch for most institutions to reach this goal. Colleges
have been giving credit for high school Advanced Placement courses for
many years now; with the availability of open courseware and other open
materials, high-quality online courses, and standard frameworks for credit
sharing, extending these programs to all entering students reduces the load
on introductory classrooms dramatically. Even when courses are required,
a portfolio of methods for satisfying course requirements can bring down
costs substantially.

Where do the cost savings go? In some cases, they go toward making a
college education more affordable. Even more importantly, costs saved in
easily replicated parts of a curriculum can be better applied in more special-
ized, advanced courses, where small class sizes and specialized equipment
are often the dividing line between educational excellence and mediocrity.

Cross-subsidies with athletics, technology licensing, research, and other
services that do not contribute directly to education bloat expenses. Teach-
ing loads at most universities in the Middle have been creeping down for
decades—virtually without challenge by arbiters of academic quality—in
the mistaken belief that time spent in the classroom hinders research. In
fact, universities that receive substantial external research funding often
find that grants come with hidden strings. Highly productive, mobile pro-
fessors levy surcharges on their institutions as the price for retaining their
services—many times with the cooperation of federal agencies that refuse
to pay the full cost of research.

9. Define your own measures of success.

And while we’re at it, let’s take spending out of the picture altogether as a
measure of success. A university in the Middle needs to focus on measures
that mean something to the university. A strategy of focusing on outputs,
not inputs, can have wide-ranging impact, not only on how universities
are operated, but also on how well they perform. Reputational rankings of
American universities put more weight on input measures like selectivity
and dollars spent per student, and relatively little weight on objective mea-
sures of performance.

In 2008, the Center for College Affordability and Productivity® (CCAP)
developed a ranking based in equal parts on student satisfaction and profes-
sional honors earned by alumni,* ignoring input measurements altogether.
Half of the top ten research universities and six of the top ten liberal arts
colleges are in the top ten of the CCAP rankings, but the exceptions are
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interesting. The result of ranking universities on student satisfaction alone
is even more interesting. Boston College (ranked #35 by USNWR) is top
ranked by CCAP. Samford University (ranked #118 by UNSWR) is ranked
in the top ten by CCAP. On the average, liberal arts colleges perform much
better than research universities, and public research universities drop out
of the top twenty-five altogether.

There are dozens of “me-too” success metrics that are virtually mean-
ingless for the average institution. A university in the Middle can spend
millions of dollars annually on an office like Technology Licensing that
returns very little value to the institution. John Preston, former head of
the Massachusetts Institute of Technology’s technology transfer office and
now a senior lecturer at the school’s Entrepreneurship Center, bluntly says,
“Royalty income is such a horrible means of measuring success. Schools
should instead focus on wealth and job creation, economic development,
and corporate goodwill.”>

Nam Suh’s insistence that KAIST faculty members concentrate on dem-
onstrating the impact of their publications was a dramatic shift in an
academic culture that had drifted toward easily quantifiable—but easily
achieved—success measures. Michael Crow chose to define success for Ari-
zona State not in terms of low acceptance rates, but in terms of the number
of “gems” that would be reached. There are stories everywhere of colleges
and universities that defined for themselves what it means to be successful,
and then designed their institutions to reach those goals.

10. Adopt the New Wisconsin Idea.

On June 17, 1877, John Bascom, president of the University of Wisconsin,
gave a baccalaureate sermon entitled “Education and the State.” Bascom's
vision of a nonsectarian public university in the service of its community—
a vision that the new universities of the American West had to tie their
success to society—had such a profound impact on the course of higher
education that it has become known as the Wisconsin Idea:

All inquiry, all truth must be passed over to the community by school and college,
by pulpit and press, as a community possession; and as a supplement to this, every
citizen must have the means of instruction so open to him that he shall be brought
in living contact with this knowledge.®

It is not a badge of honor for universities in the Middle that the Wisconsin
Idea seems to have been abandoned in a headlong rush to carve out seg-
ments of society for exclusion. So deep is the disconnect between main-
stream universities and the communities in which they are rooted that
no leader of traditional higher education could admit, “The reason the
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University of Phoenix exists at all is that all of those various universities . . .
did not provide access to a large number of students who are capable and
wanted access to higher education.””

Some universities that aspire to academic greatness have campuses in
neighborhoods and cities that are in disrepair, blighted in many cases by
forces that the university is in a position to do something about. Others
establish foreign outposts to extend their reach but have no stake in the
future of the local countries and regions. Universities have seen an influx of
students in recent years who—unlike their counterparts of a decade ago—
want to apply their skills to help solve social problems but find that learn-
ing how to do that is not part of an accepted curriculum.

It is the New Wisconsin Idea, but it is also as old as the first American
colleges and as universal as Nandan Nikekani’s plea to return to his coun-
try’s “most enduring legacy.” Charles Vest and the remarkable universities
that make their materials freely available to everyone are committed to the
New Wisconsin Idea.

There are dozens of examples of universities in the Middle that have
made a commitment to this modern renewal of John Bascom’s vision. They
are working to tie success to their cities and towns, the communities where
their students and alumni live, and to society which—Ilike the American
West of 1877—depends upon them for teachers, engineers, and educated
citizens.

The Banner Year

1852 was a banner year for liberal art colleges in the United States. Am-
herst was barely thirty years old, a product of a merger between a sec-
ondary school that had been established some years before and Williams
College president Zephaniah Swift Moore’s group of pilgrims, who were
convinced that the inhospitable environment at Williamstown was not
suitable for the founding of a proper university. Both schools were tested
and ultimately prospered, but at the time they were bold experiments.
Others must have been watching, because in 1852, a dozen colleges, all of
them devoted to the liberal arts and many with ready-made constituen-
cies, followed suit.

Mills College was founded in 1852 as the Young Ladies Seminary. In
1851, Susan and Cyrus Mills bought the college and moved it from its home
in Benicia to Oakland, California, where it survived elimination of semi-
nary classes, the introduction of graduate programs, and an attempt in 1990
to admit men, which led to a two-week strike that shut down operations
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and forced the trustees to reverse their decision to create a coeducational
institution. It is today a campus of fifteen hundred students, and one of
the premier liberal arts colleges west of the Mississippi. Its endowment tops
$300 million, a stable financial base that it uses wisely. Mills students and
alumni understand the value of their degrees, and the college remains a
single-sex institution at the undergraduate level. Only the graduate pro-
grams admit men.

Tufts was also founded in 1852 as a liberal arts college. It has Unitarian
roots and a bias toward public service. Unlike Williams, Tufts began a post—
Civil War transition to university status that culminated in the 1970s with
its emergence as major research university. Tufts’ billion-dollar endowment
and reputational ranking mark it as one of the Elite. The same year that
Tufts was founded, Wartburg College was founded in Saginaw, Michigan,
by Bavarian Lutherans. They were undoubtedly influenced by the German
academies where they had been educated. Wartburg moved several times
before finding a permanent foothold in Waverly, Iowa. It enrolls fewer than
two thousand students and has a $33 million endowment, small by most
standards. It does, however, have a hefty $36,000 yearly tuition. Wart-
burg—Ilike Mills and Tufts—has managed over the last century and a half
to stay focused on core values.

In 1852, Massachusetts educator and reformer Horace Mann also
founded a college. Mann was the brother-in-law of Nathaniel Hawthorne,
an admirer of Williams College. It is not known what effect Hawthorne’s
opinion of Williams had on Mann. Mann showed no particular interest in
higher education until his appointment as secretary of the newly created
Massachusetts School Board in 1837. Mann was progressive even by Mas-
sachusetts standards and became a controversial spokesman for the role of
public education in creating informed citizens. Although it earned him a
place in the history of American education, Horace Mann'’s philosophy was
not popular at home, so it must have seemed like a miracle when he had
a chance to lead a new college in Yellow Springs, Ohio, named after the
ancient Greek city of Antioch.®

Mann presided over Antioch College with single-minded intensity for a
theme that had occupied him since his undergraduate days at Brown Uni-
versity: The Progressive Character of the Human Race.” He hired the first
female professors and was devoted to the idea that an Antioch education
should serve the greater good. He beat John Bascom by a quarter-century
with his admonition to every graduating class: “Be ashamed to die until you
have won some victory for humanity.”°
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Antioch College was a twentieth-century beacon of progressive thought,
“a laboratory in democracy,”!" according to alumna Coretta Scott King, but
although black students had been admitted prior to the Civil War, Antioch
remained racially segregated well into the twentieth century. In 1940, The
Antioch Program for Interracial Education began to recruit nonwhite students
and give them full scholarships. Coretta’s older sister, Edythe Scott, was
also an Antioch student, the “first African American to attend Antioch on a
completely integrated basis.”!? Eventually, African American students con-
stituted 25 percent of Antioch’s enrollment.

Civil rights was not the only activist cause that flourished at Antioch.
In the 1960s, the free speech and antiwar movements had firm hold on
students, faculty, and administrators in seemingly equal measure. The An-
tioch experiment in democracy drew students who reflected Horace Mann's
humanistic ideal and needed a college with Antioch’s high tolerance for
diversity, dissent, and protest.

In the fall of 1969—at the height of political turmoil over the Vietnam
War—I was on a cross-country road trip and stopped for an afternoon at
Antioch to soak up what I would later discover was the last of the 1960s
counterculture. Antioch’s enrollment had soared to almost twenty-five
hundred, and although it lacked the scale of Wisconsin or Berkeley, it was
exciting to be there. There seemed to be a seamless confluence of liberal
thought among faculty, students, locals, and stray visitors. There was no
hint of the deep cultural and political divisions that would in few months
tragically provoke armed troops to fire on students at Kent State University,
a mere two hundred miles away.

For almost forty years, I had barely thought of Antioch College at all
until a June 2007 New York Times op-ed piece masquerading as an obituary
caught my attention: Where the Arts Were Too Liberal.'* Antioch, the first
coeducational college in the nation, the university that was unafraid of
controversy, was suspending operations. Antioch College had died.

By the time Antioch College shut down, there were fewer than two hun-
dred students enrolled, and its endowment had shrunk to $5 million. Col-
lege operations would have been impossible. Some years before, Antioch
College had been absorbed by Antioch University, a largely online univer-
sity whose five national campuses enrolled thousands of students. Antioch
University had also adopted Horace Mann'’s vision of the liberal arts in the
service of democracy, so Antioch College became a small component of a
larger, proprietary university dedicated to the same ideals. Antioch Uni-
versity, whose online undergraduate and nonresident graduate programs
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continued to grow, was largely unaffected by the shutdown of its famous
sibling.

Antioch College faculty were laid off, some within weeks of arriving on
campus. This was a clear financial exigency—one of the two valid reasons
under AAUP guidelines for dismissing a tenured professor—but the faculty
members who were let go nevertheless filed a grievance with the AAUP,
an organization that had failed in previous years to gain much support at
Antioch.

In their letter of complaint, Antioch College faculty members cited “the
administration’s failure to consult significantly with the faculty both be-
fore and after the June 2007 declaration of financial exigency and asserting
that the university system had a ‘well-established pattern’ of ‘neglecting
consultation with the faculty or with the Administrative Council (AdCil)
about the financial well-being of the college.”” The AAUP had investigated
Antioch on prior occasions and found “concerns about apparent departures
from AAUP-supported principles and procedural standards related to sound
government.”*

The faculty of Antioch College had designed and implemented a stra-
tegic plan that included a new curriculum. Critics would later sarcastically
charge that Antioch faculty were “so hip, so politically active, so relevant,”!s
implying that they were interested only in students who reflected those
values. The AAUP found fault with college governance, faculty participa-
tion in budgeting and program-cutting decisions, and the manner in which
the administration executed the new strategy. The investigative report was
silent on the role that the strategy itself played in driving away students
and donors. Although the immediate cause of Antioch’s death might have
been a massive failure in governance, it was not the root cause. Even as the
online programs at Antioch continued to grow, influence at Antioch Col-
lege coalesced around ideas that had little value to students looking for a
liberal arts education, and the diversity of ideas that should have migrated
to Antioch’s long tails never emerged. The institution that had made its
reputation on diversity became a smaller and smaller haven for intellectual
orthodoxy and conformity. As the number of entering freshmen dropped
below a hundred, then twenty, the faculty at Antioch still managed to con-
vince themselves that process was the culprit. Even as the college was shut-
ting down, they planned to resurrect Antioch College in its old image by
2012. They were convinced—as the online university flourished—that they
could sell an Antioch education to students who were not interested and to
donors who failed to see the value.
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In March 2010, Dana College, a small liberal arts college in Blair, Ne-
braska, announced that it was being sold to a for-profit corporation that
promised to return the school to solvency and double enrollments. This
followed by only a few weeks the announcement of the sale of lowa’s Wal-
dorf College to the For-Profit Columbia Southern University. It was only a
year before that Portland State University in Oregon announced that after
forty-five years it was closing its certification program for teachers of blind
and disabled children due to decreasing enrollments and rising costs. Port-
land State was losing students in a booming market. Special needs teacher
certification is one of the most popular online curricula.






Epilogue

The Antioch College story came up at dinner one evening. I was visiting
the chair of a well-respected department at a large land-grant college in
the Middle—near the top of the Middle, but struggling like most public
universities with budget cuts that threatened to reverse gains in research
stature made during the last ten years. At the end of the story, he said,
“That’s not our problem. We are at capacity. There is no way we can absorb
more students.” I asked if there were more students that could be admitted,
and he said, “Sure, but they will go somewhere else.” “Where?” I asked.
He thought for a minute, and then recited a list of alternatives. Some were
above his institution in the reputational pyramid, some were competitors,
and some were in China and India. Then he said, “A lot will get [an online]
education.”

“So you're getting a smaller share of a growing number of students,” I
said, and he was quick with his reply: “Those are students we don’t want.
You don’t understand, Rich. We have no more capacity.” We went on like
this for a little while, and finally I asked why they were not figuring out how
to give those students access. “What happens in a growing market when
you are losing market share to your competitors who are building capac-
ity?” He stopped. I pressed him. “Where will those students go in a hundred
years? What will the universities that have the capacity for the students you
turn away look like?” He realized I was asking him what the university of
the twenty-first century would look like. After a long pause, he said “It will
not look like us.”
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