
DOCUMENT RESUME

ED 438 126 RC 022 254

AUTHOR Robinson, Doug
TITLE Information Technology: Perspectives and Trends.
PUB DATE 1996-12-00
NOTE 8p.; In: Exploring the Frontier of the Future: How Kentucky

Will Live, Learn and Work; see RC 022 247.
PUB TYPE Opinion Papers (120)
EDRS PRICE MF01/PC01 Plus Postage.
DESCRIPTORS *Access to Information; Change Agents; Computer Assisted

Instruction; Computer Literacy; *Computer Uses in Education;
Elementary Secondary Education; *Information Policy;
*Information Technology; *Internet; Public Policy; Rural
Areas; Socioeconomic Status

IDENTIFIERS Access to Computers; *Kentucky; Year 2000 (Programming)

ABSTRACT
The full impact of the current information technology and

networking revolution remains unknown, but the experiences of organizations
and individuals who are using the tools and resources offered by information
technology suggest that it may change our social fabric. Some of the current
and emerging trends in information technology include: the need to overcome
limitations of access due to economic status; timely solutions to the "Year
2000" problem; and the transformation of organizations due to
decentralization and increased telecommuting. Public policy issues that face
government include: electronic records management; privacy; security; network
literacy; organizational change; intellectual property rights; information
access, storage, and retrieval; and public-private partnerships. Over the
long term, the strategic application and management of information technology
can help Kentucky maximize the use of limited resources to meet its pressing
needs, achieve a stronger competitive position in the global economy, meet
the increasing demand for customer service, increase confidence in
government, and approach solutions differently in such areas as education
reform, employee development and empowerment, flexible manufacturing, and
industrial revitalization. Three figures depict access to a personal computer
in Kentucky; percent of Kentucky adults who have accessed the Internet in the
past 12 months, by region; and percent of Kentucky households with a personal
computer, by income and education. (TD)

Reproductions supplied by EDRS are the best that can be made
from the original document.



U.S. DEPARTMENT OF EDUCATION
Office of Educational Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

liehis document has been reproduced as
received from the person or organization
originating it.

Minor changes have been made to
improve reproduction quality.

Points of view or opinions stated in this
document do not necessarily represent
official OERI position or policy.

Information Technology:
Perspectives and Trends

1

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

Micha 1 Smith

Me 1 1 o
TO THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC)

The full impact of the current information technology and networking revolution remains unknown. But
the experiences of organizations and individuals who are "connected"using the tools and resources of-
fered by information technologysuggest that it may change our social fabric. Some of the current and

N emerging trends in information technology include: the need to provide equitable access; timely solutions
to the "Year 2000" problem; and the transformation of organizations. Government will be challenged by
many public policy issues related to' information technology, which include, but are not limited to: elec-
tronic records management; privacy; security; network literacy; organizational change; intellectual prop-
erty rights; information access, storage, and retrieval; and public private partnerships. By developing
innovative solutions and responses to these trends, we can better position Kentucky for a prosperous future.

By Doug Robinson
Kentucky Information Resources Management Commission

Information technology (IT) continues to have a major influence on the lives of Kentuckians'
even though it remains seemingly transparent to most citizens. People have accepted the con-
venience of an information infrastructure that offers automated teller machines, telephone

voice response, on-line transactions and point-of-sale registers at the checkout line. High-speed
networks traverse the state and nation connecting retail stores to devices that automatically rec-
ord purchases, transmit inventory data to suppliers, and keep the products we want on the
shelves. While dramatic advances in computing and communications continue at a pace that
nearly defies comprehension, it is evident that IT will continue to improve the quality of life in
Kentucky, and, simultaneously, create
challenging public policy issues.

The convergence of the computing
and communications infrastructure has
opened and continues to open new pos-
sibilities for access to information and
delivery of services. The advancement of
this information infrastructure makes
Kentucky more competitive by providing
critical support for education, health
care, commerce, and government. In-
deed, the information revolution is being
experienced within many Kentucky
households. According to a recent sur-
vey, about one third of Kentucky house-
holds own a personal computer, which is
very close to the national average.2 In total, approximately two thirds of Kentucky
access to a personal computer at home, work, or school (Figure 23.1), and about
Kentucky adults has accessed the Internet.3

FIGURE 23.1
Access to a Personal Computer
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Source: Kentucky Long-Term Policy Research Center computer
and the University of Kentucky Survey Research Center.

adults have
one in five

In this chapter, information technology is defined broadly: computer hardware, software, communication networks, data,
services, maintenance, and trained people to maximize its use. Likewise, the view of the "information infrastructure" is ex-
tended beyond just the physical network of copper and fiber lines to include end-user devices like personal computers (PCs), the
data or content delivered over the infrastructure, and the trained people necessary to effectively use the network.
2 Schirmer, P. (1996). Computer and Internet use in the Commonwealth. Foresight, 3, pp. 7-9.

2

BEST COPY AVAILABLE
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Schools, however, are seen as the great equalizer in the technologically enabled society. Until

every home is "wired," the school can provide access to the benefits associated with the evolving
electronic age. The connection of schools to the "ubiquitous" networks enables retrieval of an
exponential body of resourcesvirtual libraries. Moreover, all types of curricula are available,
regardless of student/classroom locations, both in subject matter as well as educational medium
(e.g., multimedia, simulation). Similarly, the use of network discovery tools serves to equalize the

exposure of students to a wide range of re-
The overarching question is whether sources and events that many would not oth-
appropriate investments in and use of erwise be able to experience, such as "virtual"

information technology will lead museums that can be accessed through mul-

to prosperity for Kentuckians. timedia systems. The advantages for teachers
and for curriculum development are realized

through the ability to access information resources from classrooms and to communicate with
other educators and resources throughout the nation and the world (via the Internet/National In-

formation Highway).
The use of IT also permits increased parental involvement through the ability to monitor a

student's progress on a day-to-day basis via electronic postings of homework, timely messages

from and interactions with teachers, etc. Increased administrative efficiencies for teachers and
administrators will also be realized through enhanced computing and networking applications in
support of administrative needs, such as attendance, financial reporting, and e-mail.

In addition to its profound influence on education, the technological revolution is transform-
ing organizations, public and private. Information technology has evolved as an agent of change
that enables timely responses to social and economic trends in a global information-based econ-
omy. Marketplace dynamics and a diverse, mobile and aging population require new approaches
to the way we select and deploy technology. Additionally, consumer and citizen demands for
choice, convenience, and ease of use in the delivery of goods and services must be achieved in an

era of organizational downsizing and strained budgets. At the same time, deregulation and tele-
communications reform promise to turn our view of the "telephone company" upside down.

While information technology holds the promise of meeting many challenges in the years

ahead, it is not a silver bullet. Several current and emerging information technology trends re-
ceive a more detailed examination in the next section.

Current and Emerging Trends In Information Technology

No one knows the full impact of the current information technology and networking revolu-
tion, but the experiences of organizations and individuals who are already "connected"using
the tools and resources offered by technology and communicationssuggest that it is likely to
produce fundamental change in our social fabric. These changes may not all be positive if basic

access and public policy issues are not addressed and resolved. The overarching question is
whether appropriate investments in and use of information technology will lead to greater pros-

perity for Kentuckians.

There is and will be a need to provide access to the "information network" The provision
of a ubiquitous information network is the most consequential change envisioned for the future of
Kentucky. Such a network would enable timely access to global information highways and re-

sources by any and all Kentucky businesses, governmental entities, citizens and students. Ad-
vanced statewide networking to support the operations of Kentucky state government and others

is now a reality. The Kentucky Information Highway (KIH) is a statewide, integrated communi-
cations and information network. First brought on-line in 1995, this major state initiative puts

3 Schirmer. Survey results suggest that 20 percent of Kentuckians have accessed the Internet. This compares favorably with the

U.S. average of 19 percent.

3



Information Technology: Perspectives and Trends 213

Kentucky at the forefront in terms of telecommunications infrastructure and breaks many of the
barriers traditionally imposed by geography, demographics and economics. This network, with
an "access ramp" in each of Kentucky's 120 counties, offers tremendous advantages for com-
munities and citizens in government services, education, health care, economic development,
public safety and access to in-
formation resources.

This statewide digital net-
work provides for the high
speed, high capacity delivery of
voice, data and video transmis-
sions. It incorporates existing
communications systems used
by the state with advanced ca-
pabilities and expanded serv-
ices. With state government as
the catalyst and anchor tenant
on this new information net-
work, all Kentuckians ulti
mately benefit from the accelerated deployment of technology and services throughout the state.
Because of the state's substantial purchasing power, lower per-unit costs for voice and data com-
munications are available, making statewide long-distance calling and computer connections less
costly. In addition to handling all of state government's communications, the KIH is available to
cities, counties, schools, libraries and others across the state at the contract rate for voice and data
services. This not only directly assists these groups, but also stimulates the expansion of private
Internet service providers, with local Internet access now available in almost every Kentucky
county.

50%

40%

30%

20%

10%

0%

FIGURE 23.2
Percent of Adults Who Have Accessed the
Internet in the Past 12 Months, by Region

West Central East Bluegrass

Source: Kentucky Long-Term Policy Research Center and UK Survey Research Center
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FIGURE 23.3
Percent of Households with a PC
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Source: Kentucky Long -Term Policy Research Center and UK Survey Research Center

Today, rural parts of the
Commonwealth have equal ac-
cess to the network and all the
advanced technology services
available through it. In addition
to directly serving state agencies,
the network offers tremendous
opportunity for applications in
the fields of education and
health, as well as enabling the
development of our economy. In
fact, via the KIH, Kentucky was
the first state to connect all of its
school districts to the Internet.
The KIH enhances the Com-

monwealth's ability to deliver vital public services and provide greater access to all Kentuckians.
Providing equitable access is a fundamental and sustaining necessity for equalizing oppor-

tunities in both the public and private sectors, especially for those entities located in an isolated
or limited environment. The issue of equity involves providing access to other organizations,
citizens and groups via the network, as well as access to information. Recent survey information
from the Kentucky Long-Term Policy Research Center and the University of Kentucky Survey
Research Center shows that access is affected by income, education, and the region in which
people live (See Figures 23.2 and 23.3).4 Access must be enabled and secured in support of edu-
cation, whether in urban, suburban or rural areas, or in rich or poor neighborhoods. Points or

4 These figures are from Schirmer.
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methods of access or intelligent devices must be provided to those without personal computers to
prevent limitations of access due to economic status.

The date change to the next century will cause major difficulties in the world of computing
devices. This issue, dubbed the "Year 2000" problem, represents the greatest threat to computers
since the chip was invented. Since the early years of data processing, computer programmers
stored the year in two digits in order to reduce software code and save costly disk storage. If the
computer system or its software applications use two digits to represent the year, the change from
1999 to 2000 and beyond may disrupt applications and skew the accuracy of calculations. Any
business, government, school or organization that uses a computer will be affected by this prob-
lem, which affects many of the processes we depend on every day, including payrolls, invoices,
inventory systems, payment calculations and credit card transactions. Applications that manage
expiration dates, policy renewals, and financial projections are candidates for failure now because
they use future timetables. This problem not only affects information technology software, but
also devices that use chip technology in manufacturing, retail operations and production proc-

esses.
The price tag to fix the problem is significant, primarily because of the magnitude of the

situation and its labor-intensive nature. The Gartner Group, an IT consulting firm, estimates the
worldwide cost for fixing the Year 2000 problem at $600 billion. The, estimated cost for correct-
ing this problem in state government agencies alone is more than $10 million. Many organiza-
tions have not addressed the Year 2000 problem because it is so daunting and time consuming. It
may take months to analyze, change and test millions of lines of software code that support their
activities. What's more, this massive undertaking must be accomplished while normal business
activities are ongoing. All existing computers must be tested and new hardware and software
procurements must be made that are Year 2000 compliant. If unaddressed, the economic impact
could be enormous as public sector agencies are unable to serve citizens and businesses remain
noncompetitive as they struggle to correct the problem in late 1999.

Information technology will transform the operations of businesses. The internal culture of
organizations will change as a consequence of the proliferation of computing and networking.
Flatter organizational structures will be supported by the diffusion of and access to information
technology by any and all involved employees. Decentralized decisionmaking will be further en-
hanced as information and knowledge are made readily available throughout organizations.

Structurally, information technology will permit the evolution of the "virtual office" through
employment alternatives such as telecommuting (working from home or remote locations), which
will change the dynamics of the work environment, as well as workforce characteristics. The ex-
panding information infrastructure will also allow "information intensive" firms to locate in rural
or remote areas. Liberated from the constraints of time and geography, firms will be able to con-

duct business with customers and
vendors. Quality-of-life concerns
have driven many corporations
and individual entrepreneurs to
seek small town and rural loca-
tions with the requisite infrastruc-
ture to support their operations.
Over the long term, this trend

could certainly benefit Kentucky as businesses seek locations with the unique qualities of the
Commonwealth. Such trends have prompted state, local and community groups to attract indus-
try by providing ready access to telecommunications. Examples include the Kentucky Science
and Technology Council's rural televillage initiatives in Pikeville and Elizabethtown.

The workplace in the near future may not appear
vastly different from today, but behind the scenes
information technology will be a major force in
changing the way organizations do business
and where they do business.
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The workplace in the near future may not appear vastly different from today, but behind the
scenes, information technology will be a major force that will alter the way organizations do
business and where they do business. The workforce will be comprised of more knowledge work-
ers whose jobs will encompass extracting valuable information from internal and external re-
sourcesmaking sense of "what's out there" and utilizing it to benefit the organization.
Outpacing IT's initial objective of processing data faster is the real value enhancement provided
by IT to organize, manage, and link information sources and users. Increasingly, these links will
embrace outside organizations that have traditionally been disconnected. In turn, metadata issues
(information about information) will become a central concern as firms seek to extract meaning
from the large repositories of information resources.

Electronic commerce (EC), which integrates communications, data management and security
to allow organizations to transact business and exchange information electronically, will also
become mainstream. EC differs from traditional commerce primarily in the way information is
exchanged and processed, offering significant benefits due to its efficient capture and processing
of standard business transactions. A core technology for EC is Electronic Data Interchange
(EDI), a secure computer-to-computer transfer of trading partner data within an accepted set of
standards. Another technology for EC is electronic funds transfer (EFT), which offers significant
efficiencies and enhanced revenues through the immediate, electronic transfer of funds via a bank
clearinghouse network. EC may also be represented by other technologies, including interactive
telephone response, fax processing, electronic forms and bar coding.

Over the next decade, public and private organizations will move rapidly toward electronic
commerce to support quick responses to changing customer service needs. EDI is a critical com-
ponent used to integrate many facets of the electronic commerce trend and involves the use of
software, data transport networks and professional services to allow organizations to share
needed information. EDI is now mainly operational in the banking, retail, insurance, automotive,
government and health care industries, where it enables immediate access and transactions based
on core data elements. The results are such benefits as lower inventory costs, fewer out-of-stock
items, and lower transportation costs. Many firms now view electronic commerce as a competi-
tive necessity.

Public Policy Issues

Although the private sector will provide many of the networks, devices, services and training
that comprise the information infrastructure, government participation and resolution of public
policy issues is vital. As is often the case, technology and the ability to utilize it has eclipsed fun-
damental policies and procedures available to address concerns over use and misuse, access, se-
curity, management and costs. Without a proactive and articulated set of guidelines, the best
interests of government and the people of Kentucky are not well protected. Private industry will
most certainly build and manage statewide networks, provide the information tools, and develop
many of the applications that use the networks. Public agencies will be responsible for most of
the content, information resources management and service delivery concerns. In the ever more
complex, technological and bureaucratic information environment of the next decade, the issue of
access, digital records, security, privacy and electronic government will require far more atten-
tion from policymakers. Several of the more prominent issues are:

Electronic Records Management. As more and more public records are created, stored and
manipulated in an electronic format, public agencies must address the realities of network access
and the necessity for electronic dissemination. Citizens and organizations will not only request
but demand open records in an electronic format. Public agencies should assume a proactive
stance and make records available in a format that can be easily transmitted under accepted pro-
tocols and that will be available through easy-to-use, low cost services. Also, appropriate archival
methods need to be enacted to preserve the intended useful life of electronic "public records."
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Privacy. Privacy is an important issue that will become critical as more application areas in-

volving sensitive information about individuals and organizations are collected and stored elec-

tronically by state agencies. Such information includes records of health care, tax returns,

government services, driver's licenses, education and personnel data. The ways in which private

companies use or misuse personal data receives constant attention. While privacy concerns are

easily appreciated, other less apparent areas are affected as well. For example, while library pa-

trons increasingly accept materials in digital form accessed over networks, such acceptance is

still far from universal. Some are concerned that the use of electronic technology provides an

easy way to monitor what people are reading, researching or "doing." Recently, the monitoring of

electronic mail has become an issue for employer-employee relations.

Security. Information securitywhich includes confidentiality, information integrity, and

information authenticityis an important issue in all of the applications areas considered. Mali-

cious pranksters and criminals skilled in computer use pose many potential threats to the security

of internetworked systems. This issue of security from invasions by these parties is vitally impor-

tant in several areas: (1) ensuring that medical records are not stolen or modified via network

resources, (2) delivering benefits to the needy via electronic benefits transfer, and (3) in the elec-

tronic commerce, manufacturing, and telecommuting areas, securing and protecting proprietary

information and transactions. Network security also must be planned and managed as networks

proliferate to prevent sabotage such as computer pranks, virus corruption, or the elimination of a

system's operational capabilities.

Network Literacy and User Training. User traininglearning how to use the new technolo-

gies and applicationswill require new approaches in the workplace, the classroom, and the

home. Understanding the education and training requirements of advanced information technol-

ogy applications is a challenge in itself. Increased videoconferencing and distance learning appli-

cations through two-way interactive video serve to illustrate the awareness building and training

needed to routinely operate and use this technology. In support of the expanding computing and

communications infrastructure, government will need to provide resources for both basic and

applied IT research, as well as financial assistance for IT education and training. Issues related to

user acceptance trends affect this development of "computing literacy," particularly in areas that

extend computer-based information services to new groups of users who have been noticeably

"computer-skeptical" in the past (e.g., shop floor workers, doctors and the elderly).

Organizational Change Management. Organizational learning closely parallels user accep-

tance and training. Many applications in the future will involve the development of new ways of

doing the job and will require reengineering a business and its mission. New ways of functioning

that are distinctly different from current practices will be required to achieve the greatest benefits

from high-speed networking applications in many areas. This learning will not always be easy to

achieve, and it will require several adjustments: organizational change; new roles and missions

for many employees; and retraining. In some cases, professionals with career skills developed

over a lifetime will be required to make a transition to the workplace of the future.

Intellectual Property Rights. Intellectual property rights is an important issue in those areas

where government and individual intellectual creations (software, images, books) are accessi-

bleand subject to copyingby many people, either directly or via high-speed networks. Librar-

ies are the most obvious areas where this is a concern, but other application areas such as

education and government services also are involved. Determining whether a public agency

should copyright software created for public business is problematic and fraught with uncertain-

ties. Presently unresolved issues related to how agencies are to be compensated for their work

7
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while still providing for public "fair use" under the proper circumstances will be a key determi-
nant of the quality and availability of government information.

Information Access, Storage & Retrieval. Flexible and timely access to all of the information
resources contained across the marketplace of networksthe knowledge of what information is
available, where it is, and how to get it in a timely fashion and in a useful formis important.
Such access requires that the information not only be available, but also maintained and kept
current. Access to timely, useful information is especially important in applications areas such as
geographic information systems, libraries, manufacturing, and environmental monitoring, where
large quantities of data must be sorted, stored, retrieved, and managed. The issues related to the
operation of "information locator" services present additional management complexities and re-
source requirements.

Public-Private Partnerships. As the development of secure IT infrastructure necessitates
large expenditures and commitments, public policies must address the right mix of public and
private sector participation. Partnerships must be obtained to protect the investment of both sec-
tors. Additionally, appropriate incentives for the private sector must be offered to sustain com-
petition and investment in IT research and development. Similarly, perspectives and approaches
must be endorsed by both sectors to sustain a progressive IT environment that will permit a satis-
factory technology transfer process. Effective IT management involves maintaining innovative
and responsive policies to allow the maximum benefits from timely deployment of rapidly
changing technologies.

Conclusion

Information technology will be an agent of change in the 21st century, one that will continue
to compel attention to the development and maintenance of critical infrastructurea basic
building block for the future of Kentucky. With the appropriate infrastructure in place, organiza-
tions, especially in the public sector, can effectively use information technology to promote, re-
fine, and speed services to the public. In order to do so, new skills and resources, as well as the
management of inevitable organizational change, will be required to capture full use of the im-
mense potential of information and communications technology.

Significantly, information technology enables innovation, creativity and competitive advan-
tage that can enhance performance in both the public and the private sectors. Consequently, the
ability to effectively use and manage IT is not only a challenge for all sectors of the Common-
wealth, it is an economic imperative. However, given its inherent complexity and its cost, strong
partnerships between the public and private sectors will be necessary to bring the full benefits of
IT to all sectors. Over the long term, the strategic application and management of IT can help
Kentucky maximize the use of limited resources to meet its pressing needs, achieve a stronger
competitive position in the global economy, meet the increasing demand for customer service,
increase confidence in government, and approach solutions differently in such areas as education
reform, employee development and empowerment, flexible manufacturing, and industrial revi-
talization. IT is, in effect, a tool for change that can enable the Commonwealth to realize more of
its tremendous potential in the new millennium.
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