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In recent years, the information technology (IT) revolution has 
transformed American industry—leading to new types of work 
processes and business organizations, and increased productivity 

and consumer innovations—but by and large, this game-changer has 
bypassed America’s schools. Virtually all K-12 schools in the country 
are connected to the Internet, and the student-to-personal computer 
ratio has declined steadily. Unfortunately, however, IT has been lim-
ited to reinforcing—albeit improving—existing modes of teacher in-
struction rather than transforming them.  This is not good enough. 
America’s K-12 education system not only is failing to educate most 
students well, contributing to a decline in U.S. economic competitive-
ness, but is increasingly not financially viable.  

Fortunately, IT has the power to dra-
matically remake American school-
ing, raising performance while poten-
tially simultaneously cutting costs.1 
This report discusses why the existing 
school reform movement has stalled, 
how IT can enable the emergence of 
fundamentally new kinds of schools, 
particularly middle and high schools, 
and what the states and the federal 
government need to do to drive the 
emergence of these new ways of ed-
ucating our nation’s future genera-
tions.  In particular, we believe that 
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The key contribution of 

IT to education is that it 

can allow the student’s 

interests, needs, 

strengths, and weak-

nesses to drive the learn-

ing process, with the 

instructor facilitating 

rather than dictating.

How Information Technology Can Enable 
21st Century Schools

IT is enabling the emergence of a new 
kind of pedagogy that is focused on 
meeting the needs of individual stu-
dents (“mass customization”).  This 
IT-enabled approach would mark a 
departure from current pedagogy in 
which all students are treated more or 
less alike (“mass production”). 

To drive this kind of fundamental 
pedagogical reform in the direction 
of “mass customization,” we believe 
that the federal government and states 
should do the following:
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	�Each state should establish a state-level New-
Schools entity for innovation, with the power 
and authority to realize a program of school 
innovation enabled by IT.  Modeled after a re-
cent initiative in Minnesota, a state-level NewSchools 
organization would be established as a 501(c)3 non-
profit to raise and direct public, as well as private, 
resources, to spur innovation in the application of 
pedagogy to middle and high schools.

	�The Obama Administration should become a 
champion for school redesign and the creation 
of NewSchools authorities.  By championing a 
vision for school redesign, emphasizing that incre-
mental innovation is no longer sufficient to get the 
schools our country needs, the Obama Adminis-
tration can encourage states to innovate.

	�Congress should create a NewSchoolsAmerica 
Fund to encourage state legislatures to create these 
specialized organizations that are autonomous 
from the management of traditional schools. 

	�Congress should allow new innovative schools 
to be evaluated outside the framework of the 
federal No Child Left Behind Act (NCLB).  
NCLB reflects the traditional conception of 
schooling, in which standardization and assess-
ment are considered the primary levers of incre-
mental improvement. The innovation sectors of 
public education—in the chartered schools and 
school districts—do not fit well into this tradition-
al paradigm.  Congress should allow exemptions 
and adaptations to state and federal course and 
content requirements. Alternative modes of assess-
ment, as funded by foundations or state innovation 
authorities, must have room to gain legitimacy.

There is a unique opportunity for federal and state 
policymakers to change the direction of our country’s 
K-12 system. The demand for change is mounting as 
people see that it is possible to do things differently.  
The supply of new ideas is growing as educational en-
trepreneurs are designing new models of school.  In-
creasingly, Americans understand that our education 
system is no longer a beacon but in fact a liability.  For-
tunately, with IT-enabled innovation, there is a strategy 

for educational reform that promises to move beyond 
incremental reform.  As background, it is important to 
first understand why educational reform efforts to date 
have seen such limited gains.

I.  LIMITATIONS OF K-12 EDUCATIONAL REFORM 
    EFFORTS TO DATE 
States have been focusing on improving K-12 educa-
tion for more than two decades, but they have been 
doing so on the faulty assumption that the problem to 
be addressed is a “performance problem” that can be 
solved by pushing the existing educational model to 
do better.  Over that period, two approaches to educa-
tional reform—standards-based reform and chartering 
schools—have in different ways been trying to gener-
ate better schools.

It is time to consider that the failure to improve learning might lie 

precisely in the assumption that the problem is one of performance 

to be solved by pushing the existing model to do better.  Rather, 

we have instead a design problem—a need for radically different 

forms of schooling that can better educate the majority of students 

who, relative to their potential, are underachieving in the factory 

model of school.

The principal means for trying to improve educational 
performance in recent years has been standards-based 
reform.  Initially designed in 1990, standards-based re-
form was based on the idea that school districts would 
respond to the call to improve as “objective” standards 
highlighted progress or lack thereof.  When states did 
not improve or did not improve as much as was ex-
pected, policymakers became impatient and moved to 
“require” improvement through steps such as the fed-
eral No Child Left Behind Act, which imposed sanc-
tions on schools that did not improve as much as was 
expected.

Another major educational reform effort has been the 
charter school movement, which emerged first in Min-
nesota in 1991 and has since spread in one form or 
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another to 40 states, plus the District of Columbia. Un-
like the standards movement, the charter school move-
ment was an institutional innovation that departed 
from the traditional district arrangement of K-12. As 
originally conceived, chartered schools could be cre-
ated and run by—even authorized by—entities other 
than local boards of education.  Laws enabling char-
tering made different schools possible by opening the 
way for less-regulated and more autonomous schools; 
however, these laws did not themselves innovate with 
forms of schooling.  Chartering is a platform on which 
schools of various kinds could be built. A chartered 
school is not a kind of school in any pedagogical sense. 
Unfortunately, too many chartered schools have sim-
ply replicated the pedagogy of traditional schools with 
the predictable lack of improvement.2

Conventional school is like a school bus rolling along the high-

way, with the teacher standing at the front and pointing out in-

teresting and important sights but telling the passengers that, no, 

we cannot let you get off to explore what’s down that side road.

To be sure, some progress has been made through 
standards-based reform and chartering schools.  Stan-
dards, supplemented by assessment and the introduc-
tion of some consequences for non-performance, have 
begun to move up the proportion of students proficient 
with basic skills. Chartering has proven unexpectedly 
popular and now represents more than 15 percent of 
public enrollment in a number of larger cities. In Min-
neapolis, for example, enrollment in chartered schools 
has grown at an annualized rate of 30 percent over the 
past 10 years. Like school choice, it now appears to be 
a permanent part of the K-12 system. 

Yet most people remain disappointed in the pace of 
progress and believe that more is needed and possible. 
The disappointment comes in part because the trend 
lines for educational improvement are so flat. High 
schools are unable to retain approximately one in three 
students to graduation.3 And nearly half of the high 
school dropouts point to boredom and lack of interest 
in classes as a reason for leaving school. This comes as 

no surprise; most students have little choice in what 
and how they learn.  This is because the educational 
system is standardized with an increasing number of 
curriculum requirements and must, by design, ignore 
individual needs and interests of students.4  In fact, the 
premise is that student interests and individual learn-
ing styles and strengths are at best secondary to the 
education process.

Moreover, the students who do graduate from U.S. 
high school are not well prepared. In one survey, firms 
reported that 60 percent of applicants with a high 
school degree or GED were poorly prepared for an 
entry-level job.5 Respondents to a Conference Board 
survey rated high school graduates as “deficient” in 
10 skills—including written communications, critical 
thinking, and teamwork—and excellent in no skills. 
Only about half of high school graduates have the 
reading skills they need to succeed in college, a rate 
that has not changed in 10 years.6 

In a survey of international student assessment in 
2003, the United States ranked 24th among 41 nations 
in math performance among 15-year-olds.7 Moreover, 
notwithstanding the widely held view that American 
higher education is the best in the world, there is evi-
dence that the performance of U.S. colleges and uni-
versities in educating students has not kept up with the 
demands of the global economy.8  Strikingly, just 34 
percent, 38 percent, and 40 percent of recent graduates 
of four-year colleges or universities were proficient in 
prose, document, and quantitative literacy, respective-
ly—all skills that should be mastered in high school.9

The disappointment in the pace of educational reform 
also comes in part from a sense that in our changing 
world the improvement is outpaced by the need for 
improvement; education is “running faster only to fall 
further behind,” as some say.  High school especially 
remains a major puzzle, with proficiency low, with 
gains in the elementary years falling off in the upper 
grades, and with large differences still in knowledge, 
skills and graduation rates between racial groups. 

To some, the situation with respect to U.S. educa-
tion represents a failure of will.  The country is not 
serious about improvement; if it were, it would make 
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educational standards even higher and courses even 
harder—as if tightening the status quo were the logi-
cal response to obsolescence.  If the country were se-
rious it would increase financing for K-12 education 
and pay teachers more. But funding alone cannot be 
the fundamental problem. Inflation-adjusted per-pupil 
spending in the United States has more than doubled 
in the past three decades from $4,060 per pupil in the 
1970/71 academic year to $9,266 in 2005/06.  Between 
1994 and 2004, average inflation-adjusted spending 
per pupil increased 23.5 percent and from 1984-2004 
real spending rose by 49 percent.10  

Concerns over funding, while legitimate, are a diver-
sion from the real and more difficult challenges of edu-
cation reform. Many of the efforts at K-12 educational 
“reform” efforts in the United States have been less 
about reform than about getting traditional schools 
to perform better—usually by making them do what 
they are doing now, only harder, longer, and with more 
added-on.  More tests.  More homework.  More math.  
Less recess.  Fewer art and music classes.  A longer 
school day.11  A longer school year.  

Ever since the publication in 1983 of the prominent 
report A Nation at Risk: The Imperative for Educational 
Reform, the United States has been pressing its schools 
to do better.12  Standards and assessment and account-
ability have been introduced, professional training has 
been stepped up, and financing has been increased. 
The “improvement industry” at work on this job is 
enormous: countless individuals and organizations re-
searching and publishing; speaking, writing and con-
sulting; conducting professional development; and ad-
vising and exhorting districts and schools to be better. 
With all this effort, over so long a period of time, why 
has there not been more success in improving schools 
and learning?

It is time to consider that the failure to improve learn-
ing might lie precisely in the assumption that the prob-
lem is one of performance to be solved by pushing the 
existing model to do better.  Rather, we have instead a 
design problem—a need for radically different forms 
of schooling that can better educate the majority of 
students who, relative to their potential, are under-
achieving in the factory model of school.

II.  THE NEW OPPORTUNITY TO USE A MASS 
     CUSTOMIZATION MODEL FOR SCHOOLS
Most of the effort to improve American schools takes 
the existing model of education as a given.  The exist-
ing “mass production” model of education—named 
after the similar model of production that predomi-
nated in most U.S. factories until the rise of IT-enabled 
flexible production systems in the last decade13—looks 
little different than it did 100 years ago.  

The mass production model in American education 
has several features:

	�School is defined in time, in space, and in its form 
of organization. A traditional school is a building 
to which children come for certain years of their 
lives, months of the year, days of the week, and 
hours of the day. There they are grouped by age 
into “grades” to be instructed by adults.

	�The school itself is not a discrete organization but 
a unit of a larger organization that owns its facility, 
employs its teachers, provides its revenue and sets 
out its method of operation and designs its curric-
ulum.  The teachers, unlike professionals in many 
white-collar occupations, are not in charge of the 
administrators but work for the administrators.

	�Schooling, the process of learning, is conceived of 
as instruction. Learning is thought of as the effect 
of teaching: it is quite common to hear people talk 
about “delivering education.” Indeed, school is de-
signed around the adult, not the student. Young 
people sit in desks, in rows, while an adult imparts 
information. There is limited, if any, opportunity 
for customization or personalization of the learn-
ing process as student interests are treated as large-
ly irrelevant to what “has” to be taught.

	�Adolescents study disciplines disconnected from 
their lives—English, history, civics, physics, and 
mathematics.  Their studies are divided into cours-
es, most of which are required for all students.  
Courses are taught in classes, with teachers in-
structing 25, 30 or more students who move week 
by week through the subject and chapter by chap-
ter through the same text. The idea is for teach-
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ers to cover and students to master the particular 
subject matter of the course rather than the generic 
transferable skills (e.g., the ability to analyze and to 
solve problems, to comprehend complex situations, 
to think critically, to be creative, to be adaptable, 
to work with others, and to learn and re-learn over 
a lifetime). The assumption is that all students will 
know all subjects.  Secondary students are tested 
mainly on their ability to recall factual knowledge. 
Success is defined as scoring well on tests for that 
knowledge, most involving testing for discrete, 
right-or-wrong answers.

	�Conventional school is like a school bus rolling 
along the highway, with the teacher standing at 
the front and pointing out interesting and impor-
tant sights but telling the passengers that, no, we 
cannot let you get off to explore what’s down that 
side road.  As a result students who want to pur-
sue their interests and passions must do so on their 
own time and energies, if after completing all the 
required homework they have any left.

In industrial organization terms, the model of educa-
tional production just described is termed “batch-pro-
cessing.” Batch-processing refers to a production pro-
cess in which batches of items (e.g., specialty chemicals 
or biologic pharmaceuticals) are processed in a stan-
dardized way, each going through the same processes 
collectively and sequentially. 

When applied to education, batch-processing has obvi-
ous limitations. It requires all students in the class to 
proceed through the full term and at the same pace, 
affording little opportunity for those who need more 
time to take more time and little opportunity for those 
who could move faster to move faster.  In the typi-
cal mixed-ability classroom, this confronts the teacher 
with a difficult, almost impossible, task. Moreover, 
educational course and content requirements too often 
tie the hands of students who want to pursue different 
or more sophisticated curricula.  Four years of English 
is not inherently superior to two years of English and 
two years of philosophy or two years of journalism, 
but in almost no American high school today does the 
student have a choice. 

Traditional schools do not easily permit students who 
develop a particular interest to pursue that interest, no 
matter how strong the motivation or how useful the 

learning that might result. The pursuit of individual 
interests has become even harder as states have added 
more and more required courses to the high school 
curricula, slowly squeezing out electives. Alternatives 
sometimes exist for special-needs students and for 
those “not doing well,” but the batch production mod-
el of education makes addressing the needs of these 
students expensive and still not very customized.  For 
mainstream students and more talented students, there 
is not much in the way of alternatives.  

Four years of English is not inherently superior to two years of 

English and two years of philosophy or two years of journalism, 

but in almost no American high school today does the student 

have a choice. 

Is it any wonder then that so many young people drop 
out, with many of the students who stay doing so only 
because they see the link between putting up with a 
relatively unengaging process now for rewards later 
in life stemming from a high school diploma? Yet we 
carry forward almost unquestioned a batch processing 
model of school and teaching not designed to motivate 
either students or teachers.  Instead of innovating to 
find new approaches, we try to improve performance 
by pushing ever harder to standardize and perfect the 
old technology of textbook and teacher-instruction.  

America’s traditional educational models did not just 
arrive out of whole cloth or even solely reflect peda-
gogical theories of the day; rather, they were a direct 
result of the technology of education in existence at 
the time.  Indeed, they reflected the economics of scar-
city that until quite recently imposed themselves not 
just on information industries (film, music, television, 
books, newspapers and magazines) but on most indus-
tries. Until the IT revolution of the last decade, it was 
not economically feasible to produce customized prod-
ucts or services.  

In the old economy, scale was essential. The old econ-
omy was a mass production economy where the under-
lying technology system limited product and service 
diversity. Moreover, changing factory-floor produc-
tion technology usually took skilled labor many days 
or even weeks. Dedicated machines that could only do 
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one thing (e.g., stamp out a particular car door) had to 
be taken down and replaced with a new one that could 
do something different.  The situation was not much 
different in offices.  Changing  software on mainframe 
computers required software engineers to reprogram 
complex and expensive proprietary software systems.

The education sector paralleled other sectors of the old 
economy. It was not economically feasible to provide 
a teacher for every child, to place a library in every 
home, to provide a unique textbook for every student, 
or to erect a high school in every neighborhood.  Thus, 
school developed as a place to which students come to 
be grouped into classes and instructed together with 
the same texts before moving on to next phase of the 
production process—their next class. And because the 
adult and books were the only sources of information 
for youth, the only possible pedagogy was teacher-led, 
uniform instruction. 

Instead of innovating to find new approaches, we try to improve 

performance by pushing ever harder to standardize and perfect 

the old technolog y of textbook and teacher-instruction.  

The current batch-processing model of K-12 educa-
tion owes its ascendance largely to expedience, not any 
pedagogical superiority.  It is not necessarily the most 
effective model, but it is the model that was the most 
cost-effective given the existing technology of the 
time: paper, books, pencils, and chalk boards. Today, 
however, IT is enabling organizations of all kinds to 
move from mass production to mass customization.14  

Using IT, companies can develop flexible factories and 
offices and expand the variety of their products and 
services at little additional cost.  Factories have em-
braced such new practices as “lean production” and 
“just-in-time” inventory to enable greater customiza-
tion. Lean production enables companies to decrease 
batch sizes, reduce set‑up times, shorten cycle times 
and manufacture an increasingly greater variety of 
products in an efficient, cost-effective manner.  With 
the capability to produce more products in smaller 
quantities, companies can offer mass customized 
products at close to mass production costs. The key 

to successful mass customization in industry is com-
puter-controlled machinery that can be easily modi-
fied through changes with the software and can eas-
ily produce different products or services.  Computer 
companies like Apple, Dell and HP, for example, use 
a flexible production process to configure each com-
puter they sell to meet the needs of individual buyers.  
Though it is sometimes more expensive to make cus-
tomized products, with IT the price in many cases is 
the same as with mass production.  

Moreover, IT-driven customization is not confined 
to manufacturing; it is prevalent in the service sector. 
The mail-order pharmacy Medco can process tens of 
thousands of different prescriptions every day because 
of IT-enabled “smart” production lines that fill, pack-
age and get ready to mail individualized purchases but 
with mass production efficiencies.  And of course, the 
Internet itself, with its customized e-commerce and 
e-content, is the epitome of mass customization, with 
lot sizes of one. 

Now IT that allows the use of new pedagogical tech-
nology is making it possible for American schools to 
move in the direction of mass customization. Applied 
to education, IT can produce models much more mo-
tivating for young people who are already customizing 
much of their lives.  A Teacher of the Year in Minne-
sota caught it perfectly: “Only individualized educa-
tion can leave no child behind.”15

If the kind of achievement America needs from its 
students requires effort, and if effort depends on mo-
tivation, then it is vital to move from the old mass pro-
duction model of schooling to a model that engages 
individual students by offering them the opportunity 
to personalize their work and to pursue the interests 
they develop. This change could be hugely important 
to the effort to retain students, to get them to com-
plete school and to get them to do serious and quality 
work that will in turn give them the skills and knowl-
edge they need to contribute effectively to society.

The ability to tailor educational programs to indi-
vidual students also can ease the difficulty boards of 
education face today when obliged to introduce a new 
approach—say, to teaching math—uniformly district-
wide, where students differ and where some students 
(and parents) inevitably will resist. 
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III. Old vs. New Technologies and Schools
Now that IT makes mass customization (and person-
alization) possible, we need to work it into the class-
room. Modern IT—including software, hardware, 
and communications technologies—enables this new 
form of pedagogy to be applied cost-effectively. In the 
traditional model of schooling, an adult teacher does 
the laboring with the capital consisting of the school 
building, the desks, the chalkboard, the books, and so 
forth. In traditional educational settings, students do 
not spend much time on computers.  Adding the latest 
devices to such settings in many instances has simply 
supported the existing teacher-led pedagogy and has 
not actually changed the way the classroom operates. 
One study found that even in American schools with 
fewer students per instructional computer than the na-
tional average, students actually use computers for only 
about 2 percent of the possible time in a day.16  Still, 
although there is conflicting evidence of the effect of 
computers on education, several recent overarching re-
views have documented that teaching with technology 
in the classroom does enhance conventional education, 
constituting an improvement over traditional instruc-
tion.17  

The new technology of education—where students 
use IT fluidly for mass-customization to personalize 
student learning—can produce even stronger results. 
Using IT to personalize learning enables and empow-
ers young people to pursue their own knowledge. This 
application of capital—the use of IT to make possible 
new and better ways of student learning—is described 
as type 2 learning.18  Type 2 learning puts the student at 
the center of the learning process by emphasizing ac-
tive participation by learners, who control the pace of 
instruction and construct knowledge by themselves.19  

Type 2 learning harnesses technology in ways that in-
spire students to learn and conduct their own inqui-
ries outside of the framework of traditional classes and 
standardized tests.20 The key contribution of IT is that 
it can allow the student’s interests, needs, strengths, 
and weaknesses to drive the learning process, with the 
instructor facilitating rather than dictating.  It allows 
materials to be designed much more around the needs 
of individual students.  In this sense, IT can reengineer 
the “production process” of school—the learning—by 
placing students at the center of activity. This stands 
in contrast to the adult-driven pedagogy in which the 

teacher controls information.  What are needed now 
are pedagogical applications of hardware and software 
that maximize the ability of young people to control 
information technology and to use it creatively.  This 
entails a new paradigm of student learning, overseen 
and assisted by teachers.  Some of those thinking and 
writing about its potential have a nice phrase for it: 
“Technology-mediated learning.”21  With this ap-
proach, students are empowered to vary the pace at 
which they learn—more slowly if necessary, more rap-
idly if possible—and vary what they learn.

Teachers benefit, too.  This approach can produce a 
form of school that upgrades teachers’ work from pre-
senting material to planning, advising, and evaluating.  
Under this production model not only do young people 
assume a greater share of labor, but the entire opera-
tion of the classroom is fundamentally altered.  It is not 
sufficient for students to sit passively in desks while the 
adult works to impart knowledge.  Young people must 
be less restricted, less regulated—yet guided.

By redesigning schools to incorporate new technolo-
gies, we can dramatically increase the personalization 
of American education with little marginal increase in 
labor costs.  The prospects of this change are revo-
lutionary for an industry that spends upwards of 80 
percent of its operating revenue on personnel. Hiring 
twice as many teachers is prohibitively expensive, but 
the right application of new technologies may achieve 
a similar result.

Examples of Type 2 Learning in Practice
Progress in American education depends on finding 
new forms of school and schooling—and, in partic-
ular, on moving education from the traditional mass 
production model to a mass customization model.  In 
addition, schools must focus more on developing stu-
dents’ skills and less on requiring students to master 
any particular academic content. 

IT is playing a key role in enabling these new teach-
ing methods. Technology-mediated learning can take 
the form either of technology-enhanced coursework 
(including online courses) or of project work.  On-
line virtual schools are already altering significantly 
the old notion of school as being a place fixed in time 
and space.  Personalized tutoring software can help 



page 8The information Technology & Innovation foundation  |   july 2009	   		

students master material at their own pace.  Learning 
management systems enable teachers to set up a frame-
work of lessons but let students pursue them as they 
see fit.

One promising approach which both more closely re-
sembles real-world work and is often more intrinsically 
interesting to students, is project-based learning.  The 
focus in project-based learning is on letting students 
learn in areas that interest them (so long as they fulfill 
content requirements) rather than on “teaching” every 
child the exact same information. The resources avail-
able today for project-based learning are considerable 
and are developing rapidly as Internet-based content 
grows and as search engines make them accessible.22  
Next-generation broadband-enabled networks make it 
possible for students to team up with others, including 
professionals, elsewhere.23  Hand-held mobile devices 
make it possible both to study lessons and to commu-
nicate with partners and teachers from remote, off-site 
locations. 

A leading example of project-based learning is Minne-
sota’s New Country School, located in the rural town 
of Henderson in southern Minnesota.  New Country 
School is a teacher-run cooperative chartered school 
with a project-based pedagogy.  Each student has his 
own workstation, complete with a desk and a personal 
computer.  Students work with advisors to achieve 
course content requirements.  They can incorporate 
IT in any way they see helpful: email, podcasts, online 
specialty courses, personalized tutoring software, and 
document software that lets teachers jointly review 
work.  Minnesota’s New Country School describes it-
self the following way:

The school is based upon the idea that students will 
be most engaged in the learning process when they 
have a personal interest in what they are learning.  
Instead of sitting in a teacher-driven classroom all 
day long, students learn through the exploration of 
topics that interest them on their own terms, and 
largely at their own pace.  Each student is a member 

Figure 1.  Old vs.  New Models of Schooling and Learning
Old Model New Model

Reform existing schools Create new schools
Larger schools Smaller schools
Delivering education Students learning
Read books, listen to talk Explore the Web
Time-bound/place-bound Any time/any place
Technology as textbook Technology as research
Groups, classes Individualized
Time is fixed Time is variable
Standardization Customization
Cover material Understand key ideas
Who and what Why and how
Know things Apply knowledge
Tradition Relevance
Over-reliance on multiple-choice tests Written/Oral demonstrations
Testing for accountability Testing for understanding
“Make ‘em” “Motivate ‘em”
Instructors Advisers/facilitators
Teachers serve administrators Administrators serve teachers
Administrative management Professional Partnership
Adult interests dominate Student interests dominate
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of a team of twelve to twenty students, managed by 
an adult advisor who helps to facilitate the learning 
process.  Instead of grades, students receive credit 
for their work.  The process is completely flexible, 
and can be tailored toward specific learning styles, 
prior student knowledge, student motivation, etc.24 

Another model is the School of the Future, in Phila-
delphia.  In a public/private partnership, Microsoft 
Corporation teamed with Philadelphia Public Schools 
to design a school that, while within the district’s 
budget, could make IT ubiquitous in the school.25  By 
easing restrictions on structured courses, the school 
approaches the new technology of learning by mo-
tivating kids to pursue their own learning under the 
guidance of an adult.  Some of the advances are type 
1, such as smart cards that ease administration (and let 
the learners open their lockers without a key or combi-
nation), but others get to the very foundations of how 
students go about acquiring information and turning 
it into knowledge.

In short, incremental changes to the traditional batch-
processing model of education in the United States are 
not sufficient.  We need new models of education, en-
abled by and designed around information technolo-
gies. Although there is no silver bullet for school im-
provement, a program of educational innovation that 
relies on IT to place students at the controls of their 
own learning is the best structural approach to move 
toward raising achievement. The reason is that this ap-
proach is rooted in the intrinsic forces of motivation 
and engagement.  Figure 1 gives a sense of the po-
tential of new models of education built around IT by 
contrasting the new paradigm with the old. 

iv.  STRATEGIES FOR IMPLEMENTING IT-ENABLED           
      SCHOOLING 

Implementing IT-enabled schooling requires a strategy. 
Much of what now goes on with respect to education 
in Washington and state capitals—the research, the 
policy, the politics—operates on the faulty assumption 

Figure 2.  Minnesota’s Strategy for K-12 Innovation
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that the school model we have been using for the last 
100 years is the only model and/or the best possible 
model.  Decades of time, effort, and attention have 
been devoted to well-intentioned educational reform 
efforts built upon this faulty premise.

The responsibility for public education in the United 
States rests with the states. Thus, effective innovation 
in the schools will have to occur school by school and 
state by state.  It is important that schools be able to de-
sign themselves, from the ground up, around IT.  This 
means establishing new schools specifically designed 
for technology-enabled innovation. Innovation is not 
limited to the creation of charter schools.  School dis-
tricts can increasingly play a role in such innovation, 
and teachers, if empowered, can be among the primary 
agents of innovation, as well.

Perhaps the single most important thing states can do to spur 

new kinds of IT-enabled pedagogies, particularly in high schools 

and middle schools, is to emulate Minnesota’s recent actions and 

create analogues to their NewSchools institution. 

As the processes for educational innovation is opened 
up, new schools form. In Minneapolis, the rate of an-
nual growth in enrollment in chartered schools has 
exceeded 30 percent over the past 10 years, and the  
enrollment in chartered schools in Minneapolis is pro-
jected to surpass enrollment in district schools pos-
sibly as soon as 2015.26  The creation of new chartered 
schools is the first-half of the strategy for improving 
education.

What we need to turn our attention to now is the sec-
ond-half of the strategy—namely, making sure that 
schools are innovating with the purpose of discovering 
new, more effective ways of applying technology and 
educating students well.  America needs a large num-
ber of new schools to follow two principles: first, more 
teacher control (as opposed to administrator control), 
and second, pedagogy built around cutting-edge IT to 
support more personalized learning. 

Minnesota’s Strategy for Fostering Innovation in K-12 
Education 
In some school districts and some cities from coast to 
coast, something resembling a movement is under way 
and does just this. Alongside the continued growth of 
the chartered school sector, new and fundamentally 
different kinds of schools are being created within 
school districts.  As a movement, the creation of fun-
damentally different kinds of schools within school 
districts is likely to be just as historically important as 
was the introduction of chartering in the early 1990s.  
For the first time we see evidence of boards, superin-
tendents, and teachers—some with the active support 
of their unions—pushing for forms of schooling that 
are genuinely new and different.

The principal barrier to change has been the public 
education system: public education was not designed 
for change.  Fortunately, as illustrated by Minnesota’s 
experience, it is possible to solve this system problem.  
Landmark legislation recently enacted in Minnesota 
has opened the door for real zones of innovation with-
in school districts by allowing schools to exercise un-
precedented autonomy and to be different from other 
schools. The legislation has also created the first-of-its-
kind state-level body whose purpose is to promote and 
protect innovative work in schools.  With its intention-
al promotion of innovation in both the chartered and 
district sectors, Minnesota has become the first state to 
make K-12 innovation a state policy.

Minnesota is beginning the steps toward two state-
level entities involved in overseeing public school. A 
model for this is shown in Figure 2.  In this arrange-
ment, not yet law, the State Department of Education 
is responsible for overseeing the traditional schools in 
both the districts and chartered schools. A state-level, 
but non-governmental, NewSchoolsMinnesota will over-
see the nontraditional, substantially innovative schools 
which exist both in districts and as chartered schools.

NewSchoolsMinnesota is created to be a 501(c)3 nonprofit 
organization run by a board appointed by the governor 
and by Minnesota’s legislative leadership.  The schools 
it works with are new, independent (autonomous and 
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‘self-governed’ in the case of districts, per a new law 
passed in 2009), and innovative.  They are approved 
and overseen by nonprofit sponsors. The tasks of 
NewSchoolsMinnesota, in both the charter and district 
sectors, include leveraging political, human, and finan-
cial resources; providing leadership and helping gener-
ate financial and other support for innovative schools; 
approving chartered school sponsors; and directing al-
ternative assessment and research programs that better 
suit an R&D operation. 

What separates the NewSchoolsMinnesota concept from 
other state-level commissions or working groups is 
its real power: to facilitate public grants and raise pri-
vate resources, to set binding policy, and to execute 
directives. The entity will be a hybrid creature of the 
legislative and executive branches, assuming from the 
Minnesota Department of Education tasks of R&D 
that are better suited for an independent body.  The 
purpose of New-SchoolsMinnesota is to see that the pro-
cess of innovation happens.  The organization would 
not implement innovations; that is the task of teachers 
and education entrepreneurs on the front lines.  NewS-
choolsMinnesota may house funds to aid replication of 
effective models, but replication is not its main task; 
fostering entrepreneurial innovation in the application 
of pedagogy to middle and high schools is.

“Fewer mandates, more authority for teachers, greater 
local-control...there is peace in the valley,” it was de-
clared by a conservative Republican about the politics 
around Minnesota’s own proposal.  An influential 
Democrat followed, “The reason why this is sailing 
through so quietly...is because of its common support” 
from unions, school districts, and business.27

What State Governments Can Do to Foster K-12 
Educational Innovation
Perhaps the single most important thing states can 
do to spur new kinds of IT-enabled pedagogies, 
particularly in high schools and middle schools, is 
to emulate Minnesota’s recent actions and create 
analogues to their NewSchools institution. 

Minnesota’s thinking toward separation of the tradi-
tional and innovative sectors represents an important 
progression in the design of the education system.  In-
novative sectors require autonomy from the tradition-
ally minded operations of a system.  The traditional 

side of public education was designed for incremental 
improvement at best.  But today radical, fundamental 
changes are required to meet a changing landscape.  
When the world changes, a society or an organization 
needs to change the way it looks at the world, responds 
to it, prepares for it.  It should disturb us that Ameri-
ca’s schools today look little different than they did 60 
years ago. New-Schools institutions can play a key en-
abling role in driving needed change.

What the Federal Government Can Do to Foster K-12 
Educational Innovation
Congress and the Obama Administration have the ca-
pacity to influence state education policy. By stating its 
vision for school redesign, emphasizing that incremen-
tal innovation is no longer sufficient to produce the 
schools our country needs, Congress and the Obama 
Administration will find that at least some states are 
ready to follow.

State NewSchools operations will play an essential, instru-
mental role in seeing that explorative, entrepreneurial 
innovation occurs effectively in the public schools.  
They will be best positioned to leverage resources to 
see that information technologies are incorporated 
into the learning process.  Therefore one of the most 
effective ways for Congress to support innovation 
is to designate in the upcoming education reau-
thorization act funding specifically to encourage 
state legislatures to create these specialized orga-
nizations that are autonomous from the manage-
ment of traditional schools.

This federal source of funding might be called New-
SchoolsAmerica, and like the state-level organizations it 
would act alongside—but separate from—the U.S. De-
partment of Education and report directly to the Sec-
retary of Education.  It would provide capital grants for 
forming state innovation authorities, and for designing 
and forming new schools, and would help pay the ini-
tial capital costs for new technologies in schools.

The President and Congress can also help ease the 
process for innovation as the No Child Left Behind 
Act is reauthorized.  That legislation is part of the 
traditional conception of schooling, where standard-
ization and assessment are viewed as the primary levers 
of incremental improvement.  But the innovation sec-
tors of public education—chartering, in-district inno-
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vation zones—do not fit into this paradigm.  In order 
to run a program of innovation, exemptions must be 
made to state and federal course and content require-
ments.  Alternative modes of assessment, as funded by 
foundations or state innovation authorities, must have 
room to gain legitimacy.

Roles for Nongovernmental and Nonprofit Groups in 
Fostering K-12 Educational Innovation
Although government can enable K-12 educational in-
novations, so too can and should the nongovernmental 
and not-for-profit sectors. Foundations, in particu-
lar, can be powerful engines of change if they shift 
from subsidizing obsolete programs and instead 
contribute directly to NewSchools organizations 
or leverage their funds with the cooperation of the 
state NewSchools innovation operations.  

Business leaders can also play a key role. The success 
of a new-schools program will depend in significant 
part on whether outside groups leverage their influ-
ence to ensure things are indeed done differently.  By 
and large, business leaders have not pressed for IT-
enabled education redesign.  In part, they resist telling 
districts what to do because they are not “the experts.”  
But many business leaders are experts on IT-enabled 
reengineering.  Business leaders need to step up to 
the plate, as Microsoft officials have done in Phil-
adelphia, and help schools reengineer schooling 
around technology.  

V.  CONCLUSION
The proper application of IT can significantly raise 
personalization of schooling with little or no marginal 
increase in labor costs. Personalization will improve 

motivation on the part of students that can study at 
their own pace and direction, as it will improve the job 
of teaching.

Personalization requires placing students at the con-
trols of learning, focusing as Art Levine says on what 
students learn, rather than what they are taught.28  Such 
a realignment will not happen efficiently in our tradi-
tional course-and-class model of school.  With the help 
of teachers themselves, new models of school can be 
designed around 21st century technologies and the stu-
dents that so effectively use them.

To design schools for the 21st century, our country needs 
a strategy for educational innovation.  At present, there 
is none. Chartering has gotten us part of the way there, 
but though many new chartered schools have been cre-
ated, most of them do not depart from the pedagogy or 
management paradigm of batch-procession schools.

Serious innovation requires a protected space.  States 
should set up, with assistance from the federal gov-
ernment, NewSchools organizations responsible for new 
school creation, with a particular focus on high schools 
and middle schools.  Districts should be allowed to 
start new schools with autonomies on par with schools 
in states with the strongest of chartering laws.

The opportunities are significant.  In school districts 
and cities from coast to coast something resembling 
a movement is under way. Alongside the continued 
growth of the chartered school sector, new and fun-
damentally different kinds of schools are being created 
within school districts. With the right help from Wash-
ington, this movement might soon become a break-
through.
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