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INTRODUCTION

Although the lack of adequate funding is probably
the most significant barrier to the effective infusion
of technology (since bundles of money could elimi-
nate almost all other barriers), I will focus on “inad-
equate infrastructures” as the most impregnable
obstacle in rural schools. According to the dictio-
nary, an infrastructure is “an underlying base or
foundation” (www.dictionary.com). As I see it,
following this definition, a school’s infrastructure
would include teachers, the physical requirements
needed to support a robust network, and the commu-
nity of recipients or users.

Many of the teachers in rural school districts are
older, approaching retirement, relatively set in their
ways, and have little interest in infusing technology
into their teaching. Many others are relatively new to
the profession and, even if prepared in the new
technologies, reticent to make waves or move too
quickly to change the status quo in the schools in
which they have just begun to teach. The older, more
seasoned teachers are from a generation not typi-
cally exposed to computers and have had very little
opportunity to become familiar with the new tech-
nologies. Generally, they have had some training in
the use of the most common technological tools, but
received no help in how to incorporate these tools
into the classroom, much less use them to enhance
the curriculum. Most teachers, whether old or new,
have begun to use technology for administrative
functions, for example, attendance and grade books,
but they are not using them in instruction or assess-
ment. Most feel that they have been “successful
teachers” in the past without this technology, so they
wonder why they would need to incorporate it now.
“I’m too old to start learning that stuff now” be-
comes an excuse for doing things the same old way.
Even those teachers who would like to learn how to
use and infuse the new technologies generally face

many hurdles before being able to do so. In most
cases, they teach in small schools that are just now
obtaining Internet connections. Many rural commu-
nities are still waiting for adequate bandwidth and
high-speed network connections to reach their com-
munities. So, even in the places where there is a
critical mass of teachers in a rural school who may
realize the enormous potential the new technologies
have for dramatically expanding resources and learn-
ing horizons for their students, little can be done to
infuse technology into their curriculum and instruc-
tion until their district and schools have dependable,
high-speed access to the Internet.

Generally, the local telephone company (telco) or
Internet service provider (ISP) is not going to pro-
vide this high-speed access because of the “last
mile” problem. The last mile problem is associated
with the expense a telco has to bear to provide the
last mile, that is, a linkage between the cable or other
communications channels brought to the edges of a
community and potential users in the service area.
Many rural schools are located in communities that
have small populations, very few retail establish-
ments, and no industrial base. There is little or no
economic incentive for a telco or ISP to either
provide or upgrade the existing service into the
community.

To further exacerbate this shortcoming, the ex-
isting physical and electronic infrastructures of many
rural schools contain a seemingly unending array of
challenges to the installation of quality networks and
Internet connections. Most are not wired to accom-
modate any type of high-speed connectivity. Many
are old and do not have walls, ceilings, and wiring
pathways that would easily accommodate the nec-
essary electrical and network cables required to
build robust infrastructures. Some are rife with
asbestos, which would have to be removed before
improvements are made (usually an expensive pro-
cess). There are even situations in which the heating
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ventilation and air conditioning (HVAC) are not
conducive to installing quality technology networks.
Overhead projectors overheat; the equipment in the
telecommunications closet quits because of high
heat and humidity; or microcomputers are some-
times rendered inoperable in the absence of surge
protection.

EDUCATION AND BARRIERS

How do educators react to these barriers? New
teachers are usually discouraged by the lack of
technological resources in these schools and move
on to richer suburban districts. They enter teaching
with a fresh enthusiasm and want to be the “best”
teachers they can be, only to be confronted with
aging technology or no technology. All of the tools
they were taught to use and had available to them in
college are non-existent where they now need to
practice. They may have come from a laptop univer-
sity that has high-speed Internet connections that
allowed them to ‘surf’ the Web, send e-mail, chat
with their professors, and so forth. Now they are
relegated to using the tools of the ’50s. This new
teacher is now going to have to depend on the more
senior teacher to learn how to use the old media. This
backward reality further reinforces the negative
views of the more senior teacher about adopting
technology.

The transference of skills between teachers is
stymied. The new teacher could educate the older
teacher in the use of the newest techniques, tools,
and technology currently available. The more senior
teacher could also impart to the new teachers all the
tips, strategies, and knowledge gleaned over years
of teaching. If a rudimentary adoption of technology
is present in the school, this will serve to reinforce a
negative attitude of adoption; this attitude may trans-
fer to the new teacher.

The policymakers—school boards, city and county
officials—are influenced by the members of the
communities that comprise the school district. Most
of the school districts in rural Minnesota are consoli-
dated. This means that multiple communities and
governmental jurisdictions now influence what hap-
pens in the newly formed school district. You can
have a situation where consolidations have resulted
in efforts to integrate districts with widely varying

technology capacities. You may have a condition
where a district that is extremely advanced techno-
logically merges with one or two others that have
little or no technology. In these cases, the existing
technology is further diluted, resulting in poor con-
nectivity for everyone. Regardless of the rationale
for consolidation, these small communities whose
schools have consolidated are fiercely independent,
and the attitude of the community as reflected by
their elected officials will go a long way in determin-
ing the degree and speed with which technology is
infused into the district’s schools.

The demographics and economies of these small
rural communities have changed dramatically in the
last 20 years. Most are declining in population. The
population is aging. Most local businesses and retail
establishments have disappeared. There are very
few active churches left. Most of the residents
travel for entertainment, groceries, clothes, hard-
ware, and so forth. Now the grain elevator (if there
still is one) is the center of community activity. If not
the grain elevator, the center is the only remaining
café. The folks in these communities are not ex-
posed to the new technologies on a frequent basis.
They may experience technology at the bank and
grain elevator, but not likely in the café. (With all of
the problems associated with the Year 2000 presi-
dential election, the cynics in these small towns are
saying, “With all this technology in place to count
votes, they still couldn’t get it right.”). This attitude
might prevail when the school district comes to the
community with a referendum for technology fund-
ing. The prevailing attitude may be: ”There isn’t a lot
of extra money around, and we have done real well
without it in the past and we will do real well without
it in the future!”

But can any school and supporting community do
without it now? This author responds with an em-
phatic, “No!” The allocation of scarce resources is
always going to be a challenge. Technology is al-
ways changing, and there will always be a cost
associated with it. However, the biggest barrier to
the effective infusion of technology is the hugely
complex, uninviting, and highly resistant infrastruc-
ture that exists in many currently low technology
schools. Most are in rural areas, but many examples
can also be found in urban and suburban districts.
Without addressing the infrastructure issues as I
have defined them, there is little chance that students
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