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Thus, information fails to adhere to traditional aspects of a “re-
source."” making it difficult to develop policy for how best to acquire,
manage, and use it in a basic market economy such as that in the
United States.

This description of inform ation, then, raises the issue of the degree
towhich itmightbe bestconsidered asa public good.Some information
might be best seen as “public.” that is. belonging to the public at large
(e.g..much ofthe governmentinformation produced by the U.S. federal
government); otherinformation might bestbe seen as “private." thatis,
owned by an individual and either kept for thatperson’sown use orsold
if a market price can be determined.

More recently, the notion of “value added” has been applied to
information as a conceptual approach for better understanding its
characteristics (Taylor, 1986). In this model, arange of different value-
added services and processes can be added to information as a means
of enhancing its usefulness. For example, an author writes a book; to
add value to that book she hires someone to produce an index for the
book; a publisher adds value to the book by having itcopyedited, and
so forth.

Understanding these basic attributes of information is importantif
we are to understand educational issues and concerns related to infor-
mation in c networked society. One significantchange from traditional
notions of information to information in a networked environment is
less emphasis on information as affecting the uncertainty state of the
individual and more on information as an empowering tool. Such an
empowerment tool, when properly managed, and when appropriate
value-added process are attached to the information, ~an assist an
individual to make better life decisions and contribute to the overall
productivity of a society.

NETWORKED INFORMATION AND THE NEW LITERACY

The term literacy means many things to differentpeople. In recent
years, different types of literacies have been proposed and defined.
Introducing the term network literacy into this already confusing array
of terms and definitions requires some discussion of the various terms

and how they are being used.
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TypesofLiteracies

W ith the range ofservices and resources available overthe Internet,
what constitutes literacy given this evolving networked society? P.L.
102-73, The National Literacy Actof 1991, Section 3, states:

The term “literacy” means an individual’s ability toread, write,
and speak English, and to compute and solve problems at
levels of proficiency necessary to function on the job and in
society, to achieve one’s goals, and develop one’s knowledge
and potential.

This notion of literacy is the traditional view— and one that is increas-
ingly out-of-date.

Computer literacy, for example, is an additional extension of
traditional literacy, requiring that individuals can complete basic tasks
onacomputersuch asword processing, creating and manipulating data
on aspreadsheet, or using othertypes of software. The notion ofmedia
literacy recently has been introduced and is described as follows
(Aufderheide and Firestone, 1993, p. I, v):

M edia literacy, the movement to expand notions of literacy to
include the powerful post-prinr media thatdominate our infor-
mational landscape, helps people understand, produce and
negotiate meanings in a culture made up of powerful images,
words and sounds. A media literate person— and everyone
should have the opportunity to become one— can decode,
evaluate, analyze and produce both printand electronic media.

Thus, media literacy is a step beyond traditional notions of literacy
although it does not specifically mention computing skills or skills/
knowledge related to locating, processing, exchanging, and using
information in a networked environment

Probably the most encompassing notion is information literacy.
The Association forSupervisionand Curriculum Developmentstated in
a 1991 resolution (Breivik, 1992, p. 7):

Today'sinformationsociety transcends all political, social, and
economic boundaries. The global nature ofhuman interactions
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makes the ability to access and use information crucial. . . .
Information literacy, the ability to locate, process, and use
information effectively,equipsindividuals to take advantageof
the opportunities inherent in the global information society.
Information literacy should be a part ofevery student’seduca-

tional experience.

Although it might be assumed within this definition, the resolution
could be strengthened to make clear that information literacy includes

an "ability to locate, process, and use information effectively” regard-

less of delivery mechanisms and the type offormat in which that
information dPpears; thatis, to be literate, one must be literate with both
print and electronic formats.

Hancock (1993.p. 1) provides additional detail describing inform a-
tion literacy, concluding that “education systems and institutions must
take seriously the challenges of the Information Age. This includes
restructuring the learning process to reflect the use ofinformation in the
real world, [and] changing the role of the teacher from presenter of
prefabricated facts to facilitatorofactive learning.” Information literacy
thrives in a resource-based learning t ".vironment rich in a variety of

printand electronic information.
Ochs, etal. (1991) provide an excellent literature review of infor-
m ation literacy. Figure l1describesavery usefulsetofgoalsandobjectives

related to developing information literacy skills. The goals and objectives
Figure 1 Information Literacy Program: Goals

and Objectives
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were developed in the contextofundergraduate student skills and know -
edge, but they are useful in expanding our thinking toward network
literacy skills. Moreover, the objectives on this list suggest the impor-
tance of such skills in not only higher education, but as basic skills for
leading a productive life in a networked society.

Although the objectives listed in Figure 1tend to be “library ori-
ented." they offer an excellent perspective on what types of generic
skills we need to be teaching the public if they are to b*“ productive in
anetworked environment. Butatthe core ofthe notior.ofall the various

literacies is the idea of information problem-solving skills.

Literacy and Information Problem-Solving Skills

These skills, or the “Big Six Skills," as described by Eisenberg and
Berkowitz (1990). suggest that people should successfully solve prob-
lemsand make decisions by being able to engage in six key information
problem-solving activities (see Figure 2). People involved with the
Internetrecognize the importance of such skills in training and educa-
tion programs. W hat they sometimes fail to recognize, however, is the
importance of developing Internet skills within the coi. .is of (1) real
need and (2) the overall information problem-solving process.

The first context is real need: curricular, life, or work. W hile it is
certainly possible to learn skills in isolation, practice and research
confirm that people learn best when the use and purpose are clear.
Students can probably learn to communicate via e-mail or to access a
NASA data base, but they will eagerly engage and internalize these
skills if they see how they directly relate to their school assignments,
personal interests, or work requirements.

The second, and often overlooked, contextis information problem -
solving process itself. Computerand telecommunications technologies
are supposed to extend our abilities to solve problems. Thatsounds fine
in the abstract, Lut what does it really mean? Again, practice and

research tell us thatwhen people understand how specific skills fitinto

an overall model or process, the power and usefulness of the specific LZf

skills are expanded.

Task definition is step one of Eisenberg and Berkowitz’s Big Six f'*

approach toinformation problem-solving. Electroniccommunicationis

also a powerful tool forconsulting with others abouL the beststrategies %

for seeking information (step 2), to locate and access the information ~
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1 Figure 2 Internet Capabilities in an Inform ation
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itseif (step 3), to extract relevant information (step 4), to present the
results (step 5), and to seek reaction to yourwork (step 6). Therefore, it
isessential to design and deliver Internetand technology training within
the overall problem-solving context.

The two contexts, need and process, provide the necessary anchors
for meaningful technology training— and increasing network literacy.
This is true regardless of whether those receiving the training are
students gaining theirfirstglimpse ofthe Internet, unemployed workers
involved in retraining programs, or corporate executives seeking to
stay on top of emerging technologies. Figure 2 offers examples of
how Internet capabilities can be placed in the Big Six information
problem-solving context. These are, ofcourse,justsome ofthe options.
The chan iseasily modified as new Internet functions and resources are
made available or as teachers and students find new ways to apply
existing capabilities.

Notions of information problem solving and the Big Six Skills can
be used to enhance ourconceptualization of various types of literacies
and how they are related to each other. O fconcern are (1) wecannotwait
until college for such skills to be obtained, (2) how those who have not
gone ordo notirtend to go to college would obtain such skills, (3) the
degree to which members in the education and library community have
such skillsand could impartthose skills on others in the general public,
and (4) arange of additional skills, unique to the network, need to be
added to the list.

Recasting Notions ofLiteracy

Recasting information literacy notions into the networked society
are mind boggling. Project Literacy U.S. estimated thatas many as 23
million adult Americans are functionally illiterate, lacking skills be-
yond the fourth-grade level, with another 35 million semiliterate,
lacking skills beyond the eighth-grade level (W hite House Conference
on Library and Information Services, 1991).Itmustberemembered that
these numbers consider literacy in a print-based society and not in a
networked society.

Figure 3 suggests a possible approach forthinking aboutliteracy in
anetworked society. Atone level,anindividual mustbe able toread and
write— traditionalnotions ofliteracy. Atanotherlevel, the person must

be technically literate, e.g., be able to operate computer, telecommuni-
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cations, and related information technologies. At a third level, people
need media literacy; atyetanother level they need network literacy. All
of these types of literacies can be cast in the context of information
problem-solving skills.

Papert (1993) explores the importance of redefining literacy in a
networked society. He discusses “knowledge machines” that provide
children with interactive learning opportunities that include virtual
reality and an ability to have freedom to explore and interact in an

electronic knowledge arena:

School will either change very radically orsimply collapse. It
is predictable (though still astonishing) that the Education
Establishment cannot see farther than using new technologies
to do what it has always done in the past: teach the same
curriculum. ... | would go further: the possibility of freely
exploring worlds of [electronic] know ledge calls into question
rhe very idea of an administered curriculum.

Figure 3 Thinking about Literacy Concepts
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But what Papertdoes not tell us is what, specifically, are the skills and
knowledge that these children will need to be literate in this networked
environment, and how they will be taught these skills.

A beginning discussion piece for the knowledge and skills that
might comprise network literacy for the general public includes:

Knowledge
. awareness of the range and uses ofglobal networked informa-
tion resources and services;

. understanding ofthe role and uses ofnetworked information in
problem solving and in performing basic life activities;

understanding of the system by which networked information

is generated, managed, and made available.

Skills
« retrieve specific typesofinformation from the network using a
range of information discovery tools;

. manipulate networked information by combining it with other
resources, enhancing it,orotherwise increasing the value ofthe
information for particular situations;

. use networked information to analyze and resolve both work-
and personal-related decisions and obtain services that will
enhance their overall quality of life.

Such knowledge and skills cannot be seen as “supplemental” to tradi-
tional literacy, butratheras partofareconceptualized notion ofliteracy
in an electronic society.

These skills and knowledge are targeted at the general public for
network literacy. Likely as not, they will require other “literacies” to
already be in place (see Figure 3). Additional knowledge and skills
certainly canbeincludedinthisbeginninglistButeventheseknowledges
and skills listed above, while seemingly basic and rudimentary to the
already network literate, will require national commitmentand arange
of programs if they are to become commonplace in society.
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Answers to what constitutes network literacy and how network
literacy relates to other types of “literacies" requires immediate atten-
tion and research. But as more information services and resources are
networked, those individuals who. for whatever reason, cannot access
and use them will be severely disadvantaged in society. They may be
unable to obtain good jobs: they may not be able to communicate
effectively with governmental units; they may not be able to exploit
a range of self-help or entertainment services available over the net-
work: and they may become disenfranchised from mainstream societal
goals and values. Implications from such a widening gulf between
the network literate and the illiterate are significant and require our

immediate attention.

INFORMATION IN THE EVOLVING
NETWORKED SOCIETY

Even those who are creating the networked society cannot predict
how it will evolve. It is still too early to determine how the public can
bestbe connected, which applications will be mostuseful to the public,
which types of services should be made publicly available and which
will be costed, and what might differentiate roles among the govern-
ment, the public sector, and the private sector in developing and
operadng the Intemet/NREN.

W hat we do know, however, is that information in this evolving
networked society may have different characteristics than information
in the prenetworked society. The following aspects of information in a
networked environmentwillrequire usto rethink educational programs

to ensure network literacy.

Pervasiveness ofElectronic Information

Increasingly, information is in a digital, electronic format. Cur-
rently, information tends to be (1) created in electronic formatand then,
if necessary, transferred into a paper format, or (2) created in elec-
tronic formatand nevermigrated into apaperformat. The vastmajority
of Bureau of the Census data, climate and weather data beamed down
from satellites, and arange ofresearch datawill never be migrated into
a paper format. Thus, increasingly, users of information will either
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have to identify and access information in electronic format or they
will be unable to use it at all.

Convergence of Information Technologies

Thecomputerthatsitson my office desk is (a) acomputer, (b)aCD -
ROM reader, (c) a fax machine, and (d) a worldwide telecommunica-
tions node! To refer to this machine as a “mere” computer is an insult!
Increasingly, it has become almost impossible to determine where a
telecommunications technology, acomputer technology, and other infor-
mation technologies begin orend. Mergers among cable TV companies,
computer companies, software producers, and telephone companies
testify to the fact that the new information technologies will be multi-
tasked and seamlessly combine many technologies into one package.

Transferability ofDigital Inform ation

Related to the convergence of information technology is the trans-
ferability ofdigital information. Once information is inadigital format,
it can be transferred, manipulated, edited, revised, and sent through end-
less transmitters and receivers. A digital picture of the Mona Lisa can be

enhanced, changed, “brushed up,” or otherwise manipulated, sentover
a network, downloaded and “brushed up” again with existing software.
Once information is digital, it can go anywhere, to anyone, at any time.
Societywillbeinaseaofinformationandonly those information services
and products that meet real needs, offer true user-friendly software,

and make life easier (as opposed to more difficult) will prosper.

Informationfor Electronic Services Delivery

To date, emphasis has been placed on delivery ofelectronic infor-
mation ratherthan delivery ofelectronicservices. Dumping gigabitesof
dataonthe networkisnotthesame asproviding services tosuccessfully
use that information in one’s daily life. The ATM machines at local
banks are only the beginning. Increasingly government services, for
example, will be delivered through a range of electronic kiosks and
directly to the home (McClure, et al., 1992). Shopping, financial
services, entertainment, public education, and other services will be
commonplace on the nciyvck. Individuals unable or unwilling to take
advantage of these electronic services— especially government ser-
vices— will be increasingly disadvantaged.
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New Information Navigation Skills

In the shortterm, people will be forced to “drink from firehoses" as
a glut of information resources and services overwhelm them. New
information navigation skills on the network will be a prerequisite for
successful use. Already, it is clear that if individuals cannot use a
“gopher,” a WAIS.or “telnet” to an “FTP site.” they will be hopelessly
swallowed in aseaofinformation and resources— drowned, as itwere,
in information. Traditional navigational tools such as the card catalog
at the library, the Sunday newspaper listing of television prr.grams, or
reliance on one or two “key” newspapers orjournals will be grossly

inadequate to identify and retrieve networked information.

“Bottom-Up” Information Services Development

Due in part to some of the above characteristics, individual info-
preneurs have it in their power to deveiop. test, market, and distribute
arange of information products and services. Such services and devel-
opmentefforts have been largely in the domain of large companies. No
more. The nature of the information technology allows amoeba-like
developments by individuals with curiosity, perseverance, and good
ideas. The rapidly expanding community networking movement is a
good example of this phenomenon (Civille. 1993). individuals who
wish to take advantage of the new technologies, who know how to
operate them, and see possible applications can develop these services
from their home— either to enhance the quality of their life or for

economic gain.

Filtering and Synthesizing Information

W ith the glutofdigital information, filtering and synthesizing that
information and determining which information is needed in what
situations will be a critical concern for individuals in the networked
society. The only way to deal with such large amounts of information
is to develop mechanisms to filter and synthesize it. Such information
retrieval techniques will have to be uniquely individualized in their
design. “Profiles” of the information needs of individuals will be
convened by “know-bots” that scan the network for specific types of
information of interest to the individual, synthesize that information,
andreportitinatimely andorganized fashion. Knowledge management
will be much more important than information management.
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Information in Search of People

In the past, it has been extremely difficult for individuals to
“publish” theirideas or make them widely available to a large audience.
In the future, the problem will be the reverse. There are thousands of
messages posted on Usenetdiscussion groups today thatare neverread;
endless papers and articles posted on the network that are ignored; and
hundredsofunread e-mail messagesdeleted from reader filesevery day.
The network has made it easy to produce and send information; the
problem is to get people to read or review the information service or
productsentthem. The tyranny ofinformation overload, despite sophis-
ticated filters and synthesizing devices, is likely to be resolved by
ignoring most information.

Privacy Protection

Because of many of the characteristics outlined above, the net-
worked environmentwill increase the difficulty of protecting individu-
als' privacy. The Privacy Actof 1974 (5 U.S.C.552a)and theComputer
M atching and Privacy Protection Actof 1988 (P.L. 100-503) provide
anumberofimportantsafeguards to ensure thatthe government, orothers,
do not divulge certain information about individuals. The success of
these policies in the networked environment, however, is unclear.

New information technologies, and the increased use of
authentication devices to confirm transactions between sender and
recipient (especially for certain personal services e.g., social security
information) will strain our ability to keep private information about
ourselves to ourselves. Without adequate policy and enforcement,
governments and commercial firms can easily maintain files of
“personal data” linked to specific individuals that can be matched to
other files to produce, for example, composite “buying patterns” that
include specific types of purchases by specific individuals, demo-
graphic information abouta person’s household and income, and other

types of information.

ISSUES AND IMPLICATIONS

Literacy in, and for, an electronic society will require a major
overhaul and rethinking. As the educational system currently operates,
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itisill-prepared forthe challenges itfaces in migrating individuals from
a print-based society to a digital, network-based society. There are a
number of issues that will need to be addressed if we are to move
successfully into a networked society where all members of society

have a level playing field to be empowered by the network.

Increasing Awareness ofthe Importance of Network Literacy

The firstissue that mustbe addressed isincreasing the awarenessof
government policymakers (at all levels of government) and the public
at large that notions of literacy have changed, and will continue to
change in the future. Literacy <~annotbe defined simply as the ability to
read and write ata fourth-grade level. Itincludes arange oftechnologi-
cally based skills as well as information problem-solving skills.

Increasing awareness is linked to demonstrating the importance of

networked literacy and the impact of network literacy on:

the individual’s ability to operate successfully in a networked

environment:

. society’s ability to empower the individual to be a productive

member of society;

. the economic productivity of die country and the ability of the
United States to compete successfully with a knowledgeable

and technically skilled workforce.

Such impacts will have a significant effect on how well this country
will maintain leadership not only iu industry, but in health care,
manufacturing, delivery of services, and the individual’s pursuit

of happiness.

Reaching Agreementon What Constitutes Information and
Network Literacy Skillsand Knowledge

A major impediment to developing programs for increasing net-
working literacy in this country is that we have been unable to
operationalize skills, competencies, and knowledge that could consti-
tute “network literacy.” Debate continues abouthow bestto define and
measure traditional notions of literacy— to say nothing of network?-
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literacy. Yet. until we can operationalize the term network literacy,
we certainly will not be able to teach it and determine the degree to
which individuals have gained such skills.

And as suggested by the opening quote to this paper, the existing
level of knowledge and skills of most people in this country (to say
nothing of those worldwide) in dealing with the new information
technologies is abysmal. The reality is that if you cannot read, you
cannotuse the network. Reaching agreementon what literacy skills are
essential for the public will require much coordination among federal,
state, and local governments, private foundations, and others. Unfortu-
nately. many of these same individuals themselves are unfamiliar with

what the network is and how it works.

Revising the Federal Policy Framework

The brief overview of policy related to the Intemet/NREN and
literacy suggests that a significant disconnect exists. Not until the
proposed H.R. 1757.the High Performance Computing and High Speed
Networking Applications Act, has there been some linkage between
development of the Intemet/NREN with education and training con-
cerns. W hile the linkage between the developmentofthe network with
education is laudable, H.R. 1757 still does not address literacy issues,
i.e., educating the general population, or in some cases, retraining the
population to be able to work and live in “Cyberspace” (Communica-
dons, Computers and Networks, 1991).

A federal policy iniriative that has as its objective to develop a
program that will train or retrain— or even make available— network
literacy skills to the population is essential. Such a policy could also
coordinate and organize the efforts for developing network literacy at
state and local governmental levels. Such a policy firamework would
need to bring together the efforts ofa number offederal agencies such
asthe DepartmentofEducation, the National Commission on Libraries
and Information Science, the Agriculture Extension Service, and the
N ational Literacy Institute— to name but a few.

In addition, a revised policy framework for this area needs to
recognize the importance of libraries in promoting network lit-
eracy and serving as a vital link between networked resources/ser-
vices and the public. Recentresearch suggests that the library commu-

nity is beginning to redefine its roles and responsibilities to move more
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effectively into the networked society (McClure, Moen, and Ryan.
1993). But a clear mandate by federal policy to coordinate the
education and library community to work together in this area

is essential.

Reinventing Education and Librariesfor the Networked Society

There has been considerable discussion about“reinventing" arange
ofservices and institutions in this country. The Clinton administration,
for example, is attempting to reinvent government. Education and
libraries are additional institutions desperately in need of being rein-
vented. A Nation at Risk (U.S. Departmentof Education. 1983) identi-
fied a raft of problems with the American education system. Now. in
1993. there is general consensus that those problems still exist, and if
anything, have only become worse. Many libraries lack infrastructure,
public support, and leadership in visioning their role in the networked
environment (McClure, Moen. and Ryan. 1993).

Hughes (1993) notes that the intensified commercialization of the
network, the lack of attention to public uses of the network, and our
inability to confront issues related to educating the public for the

networked society will result in

anacceleration ofthe decline, orin some places the death, ofthe
public education system. Itsimply won’tbhe able to compete for
the attention of students. And those parents who wanta decent
education for their kids will get it— commercially. Including
offerings overthe infotainmentnet. And then will actto stop or
reduce taxes for a broken public system. W hich will further
decline. And in the long run be reduced to educational welfare

for the have nots.

Schoolsand libraries may notbe ableto continue whatthey have always
done in a networked environment since the networked environment
is substantially different from the traditional school and library
environment. These two institutions need to be reinvented, they need
to rethink their roles and services in a networked society, and they
need to determine theirresponsibilities for transitioning the public in-
to the networked society in a way that individuals are empowered

and advantaged.
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Libraries can serve as an electronic safety net for the American
public to ensure basic access to electronic information. Public libraries
are especially well-suited to assume this role as they already serve such
a role in a print-based society. Not only can they provide access to
electronic information and provide connectivity for those otherwise
unable to link to the network, they can also provide training and
education to the public at large in how to access and use networked
information. Despite the lack of federal policy supporting libraries to
move into this area, there isevidence thatthis can be accomplished with
adequate planning and resource support (McClure, et al., 1993).

Creating a Level Playing Field between Public
and Private Interests

Increasingly, development of the Intemet/NREN appears to be a
commercial venture. The Bush administration promoted commercial
development of the Intemet/NREN. and it appears that the Clinton
administration will continue this policy— although with some restrictions
and modifications (U.S. Congress. 1993b). Investment from the private
sector in the national information infrastructure certainly :s welcome and
appropriate. Such an investment, however, cannot be made without also
supporting public and educational uses and access to the network.

We cannot afford the development of a national network that
provides unlimited access to entertainment, home shopping, and other
commercial activities— with hundreds of interactive multimedia chan-

nels that are all pay-per-view or pay-for-access (Hughes, 1993):

TCIl,USWest-Time-Warner, AT& T andtheM Cl’softheworld
are now falling all overeach otherin the race to push me pipe
inyourfrontroom,entertain you to death, interactively This
administration is urging these “private companies” on asaway
to build the infrastructure But, with the tidalwave ofenter-
tainment/home shopping interactive telecom via fiber, ISDN,
cable about to wash over the U.S., the “serious” Internet is
going to look like a tiny mountainrivuletin comparison. | think
we [the United States] are in for some gigantic problems.

Commercial applications cannot be developed to the exclusion of
public applications and uses of the network. Public service and
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educational applications on the network for the nation’s elementary,
secondary, and vocational schools, as well as independent learners, must
be nurtured and promoted.

There are, however, areas where both the public and private sectors
have mutually supportive goals. The goal ofeducating the public to be
network literate certainly can be supported by all. From the public sector
perspective, network literacy will be a prerequisite to operate effec-
tively in society. From the private sector perspective, there must be a
network-literate population or there will be no market to purchase the
new and innovative gadgets that continue to be introduced. These and
othercommon goals must be recognized so that partnerships between

the two groups can be formed.

Promoting Research
A range of research initiatives related to educational matters is
needed to facilitate the transition into the networked society. Research

initiatives in the following areas are needed;

Policy research. Two key thrusts can be identified in this area.
First, we need a comprehensive analysis of existing policy in
the areas of Intemet/NREN development, literacy, electronic
privacy, and related policy instruments. Second, we need to
develop and assess policy options that have as an objective the
provision ofeducational initiatives to prepare individuals to be

productive members in the networked environment.

Applied research. A range of social and technological topics
related to educating for the networked environment remain
to be addressed. To what degree are those who are network
literate more or less productive on what types of tasks? W hat
variables affect the development of network literacy in indi-
viduals? Would costsavingsresultfrom delivery ofnetworked
government services, forexample, if we had network-literate

individuals in society?

« Descriptive studies. Baseline data is needed thatdescribes the
numberandtypesofusersofthe existingnetwork. W hatare the
demographic characteristics of users and nonusers of the net-



170 Al Reviewof |rstituf; for Information Studes © 19281991

work? W hat trends can be identified in terms of the use of the

network among the various population segments?

e Program development. Currently, it is unclear what types of,
how many, and which sponsoring agencies and institutions will
be needed to educate and retrain die population to be productive
members in the networked environment. Further, we have yet
to understand how best to marshal the new information tech-
nologies to help us promote network literacy in our schools,

workplaces, and homes.

The above topics are intended to be suggestive, not comprehen-
sive. W hat government agencies, foundations, or other orga-
nizations will be able to take leadership in this area for promoting
such research? At the moment we are woefully ignorant about topics
related to how information can be best managed and used in a net-
worked environment.

THE NEED FOR VISION

Probably the mostimportant challenge for exploiting information
in a networked environment is extending our horizons of what is
possible and developing new visions. A vision is a dream of what the
networkshould be in the future and how people and institutions will use
the network. A vision statementisadescription ofapossible future state
orsetoffunctions fordeveloping anetwork literate society. Getting the
“vision thing" rightrequires that it address:

[people’s] physicaland economic well-being, theirsocial need
to be treated with respectand dignity, theirpsychological need
to grow and develop, and their spiritual need for meaning and
significance (Lee, 1993, p. 28).

Vision statement development requires us to make explicit our
assumptions about the future and to envision a future state of the
networked society in light ofthese assumptions and in lightofsocietal
goals and resources.
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A primary purpose of such visioning is to describe and explore
visions ofwhatconstitutes educated individuals in a networked society.
In terms of strategic planning we need to develop a range of possible
visions, identify those thatare mostimportantand would benefitsociety
the most, and then take approp: te steps to ensure that the vision
evolves as defined. A vision statement provides a target we can move
toward and a vision of what we would like to occur, and suggests
resources needed to reach that vision.

Inthe policy process vision statementdevelopmentisa precursorto
setting mission, goals, objectives, and tasking programs to accomplish
the objectives. It is essential that this development precede the tradi-
tional activities of strategic planning to ensure the development of
visions, to encourage stakeholder groups to think in terms of new
opportunities, and to define possible states of being that would be
especially appropriate for the networked society.

In thinking aboutdeveloping a vision for the education and 'ibrary

community, stakeholders need to:

state societal assumptions on which the vision is based.
identify societal assumptions on which the vision is based,
. u>ntify institutional assumptions on which the vision is based,

recognize impacts, benefits, constraints, and limitations of the

vision for individual segments of the society,
e considerresource needs to realize the vision, and

e« produce draft vision statements for public debate and

discussion.

Group processes among a broad range of stakeholder groups re-
garding these points are essential as they encourage policymakers to
consider factors that will affect the success of the network in the
future and possible services that should be provided given changing
environmental conditions, and to better identify and accomplish

educational objectives.
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Forexample, 07.e vision ofeducation in the networked society is to
have all public libraries connected to the national network. Any person
could access the array of information resources and services simply by
using the “network room ™ in the library. Students could work interac-
tively on lessons, adult learners could tap into instructional tools and
persons providing support to use those tools. Virtual learning commu-
nities (Schrage, 1990) could form and grow.

Electronic resources of all types and forms would be publicly
available for those who cannot connect from the home. Librarians and
educators would serve as electronic intermediaries, navigators, and
instructors— being actively involved in assisting people to best use the
network. Parents, students, adult learners, educators, and others could
work interactively and interdepmdently on projects and activities that
we canonly begin to imagine now. The public library, asanonpartisan,
publicly supported institution with strong local community ties, iswell-
suited to serve in this role.

This,ofcourse,isjustone of many possible visions. Minimally, the
key stakeholdergroups that need to participate in such a discussion are
information providers froni the commercial and public sectors, govern-
ment policymakers, educators, librarians, parents, and individuals and
firms that design instructional materials and equipment. Constructive
policy debate among these groups (and possible others) in terms of
visioning has notoccurred. Discussions about how the network should
evolve, how people should be able to use the network, and how
individuals will be empowered by using the network (as opposed to
entertained) are essential.

RECONNECTING SOCIETY

M aintaining the status quo for network development will ensure
an ever-increasing gulf between the network literate and illiterate.
Those disempowered from using the network, those without access to
a network “safety net,” and those who simply are bypassed by the
network will be increasingly disadvantaged and unable to lead produc-
tive work a professional lives. As suggested by the recent report
resulting from W hite House Conference on Libraries and Information
Services (1991, p. 6):
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As dependence on information grows, the potential increases
for emergence of cn Information Elite— the possibility of a
widening gap between those who possess facility with in-
formation resources and tinse who are denied the tools to
access, understand, and use information. . .. Today, now
more than ever, information is power. Access to it and the
skill to understand and apply it— increasingly is the way

power is exercised.

To notbe on the network, to not be able to use networked information,
and to not take advantage ofarange of networked information services
and resources will ensure second-class status in this society.

But “information gaps™in our society are widening. Increasingly,
various population segments are disenfranchised from accessing infor-
mation due to race, gender, family income, geographic location, and a
host of other reasons. A report issued by the Freedom Forum Media

Studies Center states (Pease. 1992. p. 8):

Neglecting the needs of minorities and others who may be
underserved [in the networked environment] would only ex-
acerbate theirdisenfranchisement from the information mar-
ketplace, said Julius Bamathan. seniorvice president fortech-
nology and strategic planning of Capital Cifie.ss/ABC, Inc.
‘There’sno concern for the minority, for the people who live
in rural communities,” he said. “We find that education and
illit-eracy are getting worse, not better. So we need an infor-
mation system to do one thing: educate. W e’ve gotto educate

people so they can use these devices.”

Disparities between the richest and poorest segments of society con-
tinue to widen, and social equity issues, i.e., the degree to which all
people may legitimately make the same claims on social resources, are
exacerbated by the evolving N il (Doctor, 1993).

M oreover, to the degree that information in the network is avail-
able to some and notto others, v/ie may witness the developmentofa
hyperpluralistic society. The hyperpluralistic society is one that is
composedofthousandsofsmall-interestgroups thatknow only limited
pieces of information and are unable to understand and assess larger

societal concerns. They typically are interested in only one or two
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issuesortopicsand develop skills— eitherin the printorin the network
world— to support those interests. M aking it easier for like-minded
people to maintain communication, as suggested by Cleveland (1991.
p. 40) can exacerbate this hyperpluralistic society.

Such impacts from the networked environment are difficult to
predict, but require thinking and debate now. Information in a net-
worked society takes on characteristics and impacts that we are only
now beginning to identify and recognize. There is an educational
imperative to assist individuals— be they in school, in the work force,
orathome. They need to know much more than how to use the “switch
hook flash” on the telephone. They mustleam how to use the network
and to exploit the digital information for personal growth, work force
advancement, and national economic productivity. Development of
formal policy and programs to support this retooling of American
society is essential.

Technology in general, and the developmentofthe Nil in particu-
lar, must be seen as a dynamic social and cultural phenomenon. As
Winner (1993) notes, one view of technological change is as a
pump foreconomic development. Butitcan also be seen as loom from
which the fabric of society can be reweaved. He argues that policy-
makers thus far have inadequately considered “what W alter Lipp-
mann called the public philosophy— a vision of the purposes that
bring us together in society in the first place.” Network literacy, re-
connecting society, and ensuring social equity in an electronic society
are parts of this public philosophy that still require attention, public
policy debate, and resolution.

This challenge is one that we cannotignore. If we fail to act, fail
to accept this challenge, the various segments of our society will
become increasingly disconnected and intolerantofeach other. Itis a
challenge that will require long-term program and resource comm it-
ment. Butperhaps most importantly, it will require acomm itment to
people, acommitmentto provide equal opportunity to all members of
society, and a commitment to promote the self-worth and individual
productivity of all members of society.
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opinion

Today's Schools Need High-Tech Teaching Tools

Terrel H. Bell

o Urfailure toaddress the antr Uated

State of education is largely res -
sible for the economic predi camen we
find ourselves in today. While 10 per-
cent of the American \orkforce may be
the best-p reﬁ)ared in the world, 90 per-
cent is wide Y considered to be among
the least-qualified of any industrial na-
tion, Wth the Cold War behind us, the
wars of the future will be trade wars
characterized by techno competr
tiveness, creativity, quick résponse and
raprd change. Victory can be achieved
onrm v alearning sodiety.

QW canwe prePare our chil-
dren for the technological world 4
of today, with the éducational

theories and tools of yesteryear? -

Ust &s the abacus was replaced
by pencil and paper, the slige
rUle, and the han heId calcula-
tor, education too must keep
with the technological revolution
at surrounds us. Today's knowledge
e osronr Lires school$ to fundamen-
he way teachers teach, and
the wa Udents Iearn Any supermar-
Ket checker IS supported by more so-
Phrstrcated technology than  our
eachers, whose methods of teachrng
have rletmakrged virtually unchange
If the Pony %@ress had not lost sight
of its focus— that it wes in the informa-
tion delivery business, and nat in the
horse business — it would still be in
competrtron today, Let's not sit idly by
and Wwatch the U |ted States suffer the
sane fate as the Pony
A lesson for poIrtrcaI Ieaders in the ben-
efits of educational technology can be
found just outside the natron Scapital in
Prince George's County, Mu. This pre-
dominantly workrn% ass suburb Was
once viewed as the thorn of Washington
D.C., flanked by the rosy affluence of
neighborin Mont?omery and Fairfax

CoUinties. nt/ enjoys new resgect
through its co mrtment to educati

Terd H Bl isanauthar, lecturer and ecuication-

d cosultat. ASUS of Fducationin
e adhinistration heestablished the Ne-
tiod ionon Ecdleein EdLeaion

State Legislatures December 1962

technol |n the public school syst

|ng to |nvest in educa
tron Prrnce I0E'S has experienced
Increase In the test scores or it chrIdren
over the past six years—to the pornt
Where it |s mrng ra id,, on Mont-
gomery and Fairfax ountres Asare-
suIt of Prince George's County's com
mitment to technological and Scientific
education achrld can start off in amag:
net scn ooI with special ro rams in
areas (inc udrn% talent gifted, so-
ence, math technol French,
Montessor and creative and performing
arts), go to the county's Cha'"enger Cert
ter, win.a place at a Special science-orl-
ented high school, and move on to any

y supermarket checkeris supported

our teachers.

of the state's calleges and universities.
And as the quality of its school system
rises, So does Pririce George's Colinty's
allure to pusnesses
| would like to emphasize that, there is
no substrtute fora Igood teacher Teach
ers, in the past, we
they did not have to deal with the know-
edge explosion that we have today. We
acquire a means of teaching that can
mee) wrth thrs know edge ex losion,
t t mdrvr ual needs of students,
provide equal opportunity for Iearnrng,
mdrvrdualrze instruction” fo the maxi-
mum extent possible—and we must do
sowithout hesitation!
echnological innovations, can help
teachers "teach smarter” and increase
student performance. No longer must
some students be assigned unproductive
"seat-work”" to keep thembusy while the
hei 1S trying to meet other students'
Edcational software ultimately
poreases the studentlteacher ratio, as it
increases higher-order  thinking” and
problem-solving abilities. And itiSmuch
nore affordable to update than to contin-
uou/\s/g/ replace text
ave found that In mathematics,
readrngi soience, language arts and even
In English for Spe erS of Other Lan

_|

Q

tea

0 S

es (ESOL), dramatic gains in moti-
vat rforrhance, coopération and in-
eé)er 1t study were realized across
board by students using instruction-
echnology. By allowing each student

to cmtrd his or her own gce of instruc-
tron] both Iov\rachrevrng d high ability
In Daltqn Ga the Carpet Caprtal of
the World" the community was threat-
ened when the workforce, percent of
whom had less than a high-school edu-
cation, was faced with having to master
the manufactunn(q technology critical to

survive.in today's rmarketolace, Since
embarking on g far- reachrng and high

Innovative educatrona -improverment
partnership that embraced com:
puter technology, the high-school
dropoit rate In the area fas fallen
from43 ercent for 1983-86 t0 35

more sophisticated technologny than percent

In Washin ton D.C, the
Wommen's Leagership Group and
the Metropolitan & Girls

Club made a ?enerous donation {0 a
children's club focated in the heart of the
drug WorId They gave the club a vari-
ety "of technology “tools—camcorders,
comJuters desKtop E)ublrs ing equrp
ment. Using computers, the chiltiren
conceptualized and proguiced a teen TV
video and supplemental materials, The
pro ram, calied S top Having Babies,"
dealt with the, growing problem of teery
cg r Nancies. The chrIdren devel-
a{gsongan participated in role
hey also used the computer to
create he grap hrcs for the TV pro ram.
contarnrn the vide0 and
maten were mad ean presented
oresome500000 the boys and girls
om athIetrc programs throughout the
istrict
These are but a few examples of con
munities that are making strong commit-
ments to education reform by bringing
Instructional technology tothe class
room They realize that'they are in the
people business—not the pencil busi-
ness, not the paper business, not the
bookbinding business. The simple fact
IS that we cannot talk about eglucation
reform, and Iong -ferm economic regov-
ery, without talking about the applica-
tion of technology in the classroom
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TECHNOLOGY

U S B a C k ?

Four barriers to technology
in schools.

RAY
merican hones,
communities and
workplaces have
VR, Mplay-
fax machines,
computers, TV

ing list of oth |SEtS’ andgaad

romng list of other electronic .
gchoo?sg technology resources, on t%gts
other hand, remain shamefully inade-
quate. Teachers struggle for aCcess to
equipment, training and technical sup-
port; stuuents compete for time on com-
puters that are older than they are; and the
newer, more sophisticated technologies— the
ones that can brir.g sound, moving images, and
distant connections to the classroom—are all too rare.

Technology seens to have fizzled in schools. Every

day, children step back into historywhen they enter
classrooms. Why isn't ,tec_hnolo% ransforming schools
the way it is other institutions? The reasons aré knotted
_to%ether by complex d?/namlcs, and they are deeply embedded
in the system of school.

VISION AND  GOALS

In theary, _technoloqy decisions are made in light ofa school’s

‘dsion for its future. Tn practice, however, evenif avision and Ig
xist, they often have little bearing on decisions about technology

There'sahigh schoal | know of that was construgting a new
"high-tech, optical-fiber wired" facility— but had no Set group

oals

America’s Agenda « Spring 198 31



Unless
everyone
in a school

w orks
tow ard a

common
vision,
decisions
about
technology
are
nothing

m ore than
shots in
the dark.

33, Angrica’s Agenda e Sring 1993

responsi-
ble for technology. A
planning group is now in place, butwithout
reﬁresentatlon from others working toward the
school’s goals— the restructuring committee,
staffdevelopment committee, or the school’s
major math, science and technology project.
Unless everyone in a school works toward a
common vision and aligned goals, decisions
about technology are nothing more than shots
in the dark.

PLANNINDO

AMD DI SION
Information about technology
can be extremely complex,

and technology itself

changes almost overnight.

As aresult, technology

planning is particularly

difficult for schools and

often ends in gridlock,

with decisions madePre-
maturely from sheer trus

tration or anxiety. Too

often, planning is a sin-

gle-year, one-shot pro-

cess carried out under

the pressures oftime

and budget. Too many

design decisions—

which focus onwhere in

the school to put machines

like computers and MJR— are
based on what is already

known and proven, thus

tending to support structures
alreadyin place (and already out-
moded). It doesn't have to be that
way. One thoughtful superinten-

dent, freed with a major high
school renovation, used it as an
oqurtunity to engage the fac-
ulty in planning the new facili-
ty based on the kind of curricu-
lum, instruction, and assessment
they envision for themselves and
their students. The technology
planned for the new buildingm il sup-
port the new learning environment: stu-
dentworkplaces, a central printin? and
graphic arts laboratory, and technology-
equipped performance and demonstration
spaces where students can show what they
know and can do.

INFLUENCE AND
DECISION MAKING
Children and teachers are the minority in
schools when it comes to influencing technolo-
gy decisions— even though they are most often
the end-users ofwhatever machinery the offi-
cial school leaders procure. Their voices are sel-
dom sought out and rarely heard, and their
potential contributions to the larger technology
picture are not taken seriously. For example,
one high school’s only computer lab, shut down
after school hours for lack of staffing, vrs
reoBened only after students spoke out and
mobilized their parents to pressure the admin-
istration for access. The no-cost solution—a
teacher’s offer to supervise the lab instead of
doing bus duty—



had earlier been rejected by 'meeprincipal. Stu-
| dents, parents, and teachers can'and must
" develop avoice, and have a more direct influ-
j ence on decisions that affect their school lives.

{RELATIONSHIPS ,
“The higgest problem hesetting schoals is the

gpnmltlve quallty ofthe human Telationships
among children, parents, teachers, and admin-
Istrators,” writes Roland Barth, senior lecturer
at Harvard University. A team of researchers
from the Claremont Graduate School recently

pUbliShed areport, Voicesfrom the Inside, that

1hears out Barth'sposition. A school isa set of

" complex and often dysfunctional relationships.

I Many schaol people Teel at rgsk—p@/cholqgl-

" cally, emotionally, even physically. Many kidis
feel' they may nat live to be adults. And'both
studentS and teachers often feel they can't.
speak out against the problems they perceive

| around them, because they may be putting

. themselves at even greater risk every time they

| tell the truth. ~

Improving relationships in schools and
building a sense of community and shared pur-
pose stimulates energy, excitement, passion
and commitment, and creates meaning. Inas-,
much as peaple are more vvlllln%] to spend their
resources on what is meaningful to them,

. improving relationships actually creates time

| and monéy— the lack ofwhich’everyone agrees

* gets in thé way of technology’s progress!

ULTIMATELY,
A MATTER OF TIME
Technolo?y has parely a toehold in schools
today. But even if the’current generation of
school leaders does absolutely nothing, schools
Inevitably will be transformed by techinology.
Already, more ofit makes jtsway into our

TOOLS FOR
OSCHOOILS

V'

J.dv<_:|(R_/%,L.oP,‘L3 Technology
school$ every day, nesded in students’ book A'njMerliat ShareaV
ltJagS,, %ym bags, and pockets— often to educa-
ors' ¢l

agrin.
,“Chilgren are the Nintendo Generation,”
writes technology observer Elliot Soloway
“and we are denying them their identity.”A

Syatewa

T Statui-Alene Software

| -14%V
10.2%

vSatellite/Cable/

rinteractive TV
8.2%
0.2% o

V". A VMeodlalce
6.1%

student wearing a Sony Walkman is scolded 10.5%

forwearing it in schod It may inter-

fere with learning. But the Walkman might
contain an audio book. Next year, the Walk-

. -TDlataaca Learning

man may be a CD-ROMplayey, and contain an 6.1%
entire library. Then what will schools say to 5.1%
students and their parents? oy .
|t'sonly a matter oftime before the tech- mi
nology that is transforming the rest of our A CO-ROM
world begins to substantially transform our g- 98;’/4
, .J70

schools aswell. The only question really is
whether educators want'to direct the coming
changes or be directed by them. Either way,

one By one, the excuseswill crumble; the Barri-

erswill fall. m

Doris Ray is a seniorproject manager specializing
in school restructuring at the Maine Centerfor
Educational Services.

vOallaa u rvicea
0.3%
0.2%
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fi TECHNOLOGY

BY TRACY LA QUEY
NNIE STOUT
uring the Presidential
campaign, candidates
Clinton and Gore
called for the creation
ofatechnological
superhighway, "a
door-to-door infor-
mation network to link every home, busi-
ness, lab, classroom and Iibrar?; by the
year 2015.” For educators, such ahigh-
way already exists— albeit in a sprawling,
somewhat chaotic form. It’s the Internet,
apublic network of networks that already
connects some 10million people in the
United States and far beyond. And it is
being touted as the best available net-
working infrastructure for the education
community by people who use it,
providers offering services on it, and offi-
cials who make policy concerning it.

For many in the nation’s elementary
and secondary schools, however, the
Internet is alien territory. Its signage and
rules of the road seem indeciFherabIe, its
entrances are rife with potholes, and once
on its maze of roads, the uninitiated can
find it hard to locate— or even remem-
ber— the most romisinﬂ destinations.

Yet thousands of teachers and students
make the journey every day anyway, and
many more are expected tojoin them in
the coming years. Their relationship to
the Internet raises interestin% questions
about the potential impact of telecom-
munications on K-12 education and
reveals some important barriers that must

26 America’s Agenda « Spring 1988



Girding the globe, the
Internet beckons educators
into the future. But will K-l 2
ever get past the on-ramp?

be overcome if that potential is to be real-
ized—if elementary and secondary
school people arc to be fiill-fledged, wel-
come travelers along the superhighways
ofAmericas future.

T ORmW
|he Internet began as an
experimental Department
‘ofDefense network,
becomin% operational in
1969 with a small number
ofuniversity research sites
around the United States.
It gradually built up momentum as
whole networks of computers began
logging on, and then expanded at a
lightning pace in the late 1980s, covering
the globe. TodaY the Internet direcdy
connects with almost 50 countries
and, through electronic mail, touches
over 100. Encompassing more than
9,000 networks, It is expected to reach
an estimated 20 million people over the
next year.

The Internet has become a huge virtu-
al library and conference center. Thou-
sands otindependent resources offer free
information on almost any subject under
the sun. And thousands ofinterest
groups provide forums for discussions on
topics ranging from current political
events to ancient history.

If, aspredicted, federal legislation tar-
gets the Internet as a crucial building

lock ofthe information infrastructure,
its reach and resources can only be
expected to expand further.
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pathway to any*'&p$$
£educationalphilosgphyfii
i1t saysfitnofinstead ofl
T &ngMityIfiE'ducatoifsf
wfJbouldbe'barredfrom 4>
"Jimialling.technological*
black boxes in, qur f.f ),
“classrooms until they >m,
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reasonsfor offeringan f
education in thefirst:-
place. Suchreasons are
"mobefound where
machines donot dwell.”

V--'1— NeilPostman,

il = chairman, Culture and
.Communication,

o New York University
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AL FOR K-12
he phenomenal growth rate, the
support from government and
learning institutions, the explo-
sion ofvaluable information
resources— all ofthese make the
Internet attractive to the K-12
ccinmunity. Indeed, elementary

and secondary school teachers and students
make up one ofthe fastest growing groups on
the Internet. While there is no national data
on the exact number ofschool users, 22 states
have programs for accessing the Internet. In
Florida and Texas, 50and /5 teachers sub-
scribe to the Internet each day. Mangwho
have experienced the technology endorse it—
and the concept ofwide-area networking in
?eneral—_as a catalyst to educational reform,
or avariety c f reasons.
Access to information: The Internet offers
awealth of free services for teachers and
students. For example, they can access
Spacelink, a service run by the Marshall
Space Flight Center in Huntsville, Ala., that
offers curriculum guides and the latest space
shuttle reports. They can receive weather
reports from the University ofMichigan.
CNN and Newsweek both offer online guides
for their classroom news services. In addition,
the Internet provides teachers and students
access to vast databases and to knowledgeable
parties in any number offields.
Collaboration in looming: While the
school environment can be isolating—
limiting interaction between students and
teachers in different classes, grades, and
schools— the Internet encourages
collaboration. Teachers can consult with
faraway colleagues, perhaps even team-teach
on line, and developé)rojects with
professionals not traditionally involved in K-
12 education. Students can participate in
cooperative and distance-learning projects like
the ongoing comparison by students in
different countries oflocal grocery products
and prices—a 'orOJect that integrates math,
social studies, language, and geo?raphy.
Teachers like Pat Gathright oTMacArthur
High Schoolin San Antonio, Tex., are true
believers in the benefits of networking. I have
the sole responsibility on my campus for the
yearbook, newspaper, Journalism |, and Photo-
journalism,"” she says. “Few ofmy fellow teach-
ers can come close to understanding what my
job is like or help me with some ofthe prob-
lems | face each day. But | know that | can log
onto the Internet and share with myjournal-
ism friends across the state a desktop publish-
ing trick that | learned at aworkshop, a place
to find information on a story my students are
working on, orjust news about my day."

Experts on-line: Teachers can also en”jre
in dialogues with field experts and give
students access to primary resources. For
example, at Fredericksburg (Tex.) Middle
School, children are learning how the
information in their science textbooks cam be
applied to the real world—in the words o f
peoEIe who use science every day. Teacher
Kirk Beckendorfexplains, "About 20
scientists have agreed to communicate with
my students and answer their questions via E-
raail. You can literally see the students’ self-
esteem and interest in science expand when
they receive a personal reply from scientists.”
Now roloa for toachers and student*:
Telecommunications technology— and bv
extension, the Internet—has the potential to
radically change the roles ofboth the teacher
and learner in the classroom. To make
effective use of this universe of informativm,
students must be able to articulate the
problem they are investigating, identify and
access resources, synthesize and analogize as
they work in tandem with their peers
throughout the world. At the same time, their
teachers must make the transition from being
lecturers to being coaches, researchers, and
managers of learning.
DluamlInotion of now idaas: Many
involved with educational reform see
telecommunications as a potentially effective
medium for persuading teachers and
other school E)_eople totry .
Innovative approaches io
theirwork. Online,
educators can

support
each other
throu%h the process of
change and share tips for
translating theory into practice in
their classrooms. In some cases, the medium
itself may promote innovation. So found a
recent educational forum paper entitled
“Telecommunications as a Tool for
Educational Reform: Implementing the
National Council ofTeachers ofMathematics
Standards." It posited, "Telecommunications
technologies may be one of the most effective
ways to achieve widespread interpretation and
practice of the mathematics promoted in the
standards. They can link people across rime
and distance, enhance relationships, ami help
transfer information in different forms...."

BB, @IS
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roadblocks
espite its versatility and
richness, the Internet has
not been widely adopted by
the K-12 educational com-
munity. In arecent study by
the Center for Technology
in Education SCTE) at
Bank Street College, less than halfof the tar-
get group oftechnology-adept educators—
most ofwhom had been using computers for
more than five years and were en%aged in some
form ofwide-area networking— had access to
the Internet. Those who did used it for
professional activities— sending E-mail, gain-
Ing access to other computers, and perusing
news bulletins— twice as often as for student
learning.

“There are serious barriers now ﬁreventing
W|desgread access to, and use of, the Inter-
net— barriers that must be addressed bﬁ poli-
cy-makers and service providers if teachers and
students at the precollegiate level are to feel
welcome on the highway.

Unfriendly territory: Its research and
academic origins make the Internet tricky
territory, the very richness ofits information
resources can be overwhelming. “It is
absolutely not a resource accessible to
educators who are not extremely savv?]/ about
technology,” says Margaret Honey, who
headed up the CTE study. “They have to

?o throu?h so many interpretive

ayers before it even begins

to be useful in the

classroom."”

facing

While
computers have
hecome easier to use
with menus and icons replac-
ing coded commands— the Internet
has not. Slowly, Internet users and service
providers have begun to come forward with
solutions to the interface problem. The Uni-
versity ofWashington, for example, developed
auser-friendly E-mail application called
PINE, which it happily shares with K-12 net-
works aswell as universities.

Because no one entity is responsible for this
huge conglomerate of networks, the Internet
offers little help to the novice. But the guid-
ance gap is beginning to close. Introductory
books and resource catalogs are now available
in chain bookstores, and training needs are

JSisIK*

is some of

Can
-."help'bring

icauonsotters ?a.parti
i student Boredom™

Robert Wore, resident:ofllUSfratelecommunicationsmeiworkfor
educators, Washingt&,' .G.vU/e ecommiinicationy'intschools-pronuses to
change the way students study:asa t r e s u | t ~ ~ a
pertinent informalﬂo ; Instead ofgoihgTo thenbrary-for'-a bookjistudents
with ‘access ot ‘é)"qﬁt'ernet and online.informationlcan makcTUse of
virtually any information that hasjbeen.put'into distal form:'and made
available on our.national and global hetworks. This'ihnformation is current,
high-quality, and easy to access. -T-m

. . V c " ; VW
Bonnlo Prlea, high school English teacher, W hittier," Calif:
“Telecommunications gives students and teachers a chance to ish'arewith a
real audience— their peers in distance places. Once'the"four walls of a
school have been made transparent, schools will never seem -the same
again. There are schoc’s | interact with around the county.on a daily
basis whose teachers | speak with but have never met. My/students now
write to other students to share who they are, and what their cultures are
like. These people are truly in the midst of a profound change as they
rethinkwhat it is to leam. “

John IBredan, Advanced Business Institute, IBM, White Plains, N. Y.:
“In my mind there is no question but that telecommunications promotes
excellence and bolsters learning, but there are real equity issues that need
to be addressed. Ma .iy schools lack access to online networks and
computers, and technological difficulties, as well as the difficulties of
learning these new ways of thinking, hold some schools back. It’s hard to
talk about promoting excellence without mentioning the need for teacher
support and training— teachers are the players that make this new
learning paradigm work.”

This AMERICA 3 Agenda discussion was moderated by Susan-Mernit.

For information on the Meta Network, write: MetaNet, 2000 North 15th Street,
Arlington, VA22201; orcall: (703) 243-6622.
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beginning to be addressed. The Texas Educa-
tion Network (TENET), for example, offers a
comprehensive Internet training program plus
teacher-useful applications, all accessible
throu%g an easy-to-use menu interface. In less
than I8 months, 19,000 educators and admin-
istrators have signed up for accounts on
TENET, greatly surpassing the Texas Educa-
tion Agency’sinitial estimates.

Th« equipment gap: Usage concerns aside,
connecting to the Internet is easy and cheap:
All'you need is a modem, telephone line, and
personal computer. But many districts still do
not have the necessary tools. David Brittain of
the Florida Department of Education sees
lack ofequipment as a major barrier
prohibitin%schools fromjoining the Internet.
“Though they are now rather inexpensive,” he
says, “modems are not out there in large
numbers.”

Even if schools have modems, they often
don't have phone lines. A recent survey con-
ducted in Texas counted 84,683 ﬁhonejacks in
1,058 districts. However, most phones were in
the administrative offices; only 2 percent ofthe
classrooms has access to aline. The most com-
mon reasonwas not the potential distraction,
but the cost. Many school dirvricts are required
to pay business rates for phone lines—ma |n(]1
one line per classroom more than most schools
can afford. In the future, some schools might
opt for awireless solution—using cellular tech-
nology— to avoid the cost of this “umbilical
cord”to the outside world.

The numbers game: To provide access to
large numbers ofstudents and teachers, dis-
tricts must begin linking their local area net-
works (LANs)—which are multiplying rapid-
ly—direcdy to the Internet. This means a
higher speed, full-time connection, but
requires an initial investment of special equip-
ment, provider fees (for commercial Internet
carriers that sell services to schools), and lease
of dedicated phone lines. In addition, the
LAN connection isn't really feasible where the
only network available is administrative and
not adaptable for classroom use, or when the
LAN uses hardware, applications, and proto-
cols that don't talk to other systems.

Faar of changa: The very potential of
telecommunications to transform classroom
culture may be the biggest barrier to
enthusiastic adoption by educators. “In well-
connected cl. .srooms, teachers will no longer
be the filters and disseminators of
information,” says Michael R. Haney,
associate program director of the Teacher
Enhancement Unit at the National Science
Foundation (NSF). "Teachers are not going to
take the first step until they can envision what
ies ahead.”

RING FUTURE
eady or not, K-12 educators
may soon find themselves
connected to Internet, or
something like it, as a matter
ofpublic policy. Both the
Clinton Administration—
under the leadership ofVice
President Al Gore— and Congress seem to be
heading in that direction.

In 1991, then-Senator Gore sponsored a
bill to establish the National Research and
Education Network (NREN), ahigh-speed,
coordinated network which will connect all
American academic and research institutions
and federal agencies. Ultimately, the NREN
will be the education successor to the Internet
in the U.S. Gore’s bill called for approximately
halfabillion dollars in funding—including
$15million to NSF and $1 million to the
Department ofEducation—but most was used
for projects already planned.

Thi» yaar's modal: A second Gore bill that
was killed last summer is now being reconsid-
ered as Senate Bill 4. It establishes the idea of
the national information superhighway, with
the NREN asanimportant component. The
bill proposes about $60 million for developing
the education network, but is very vague as to
how funds should be used. Meanwhile, the
House is said to be working on its own bill
with specific allocations for education, includ-
ing separate provisions for K-12 versus post-
secondaiy, and actual connection versus train-
ing. Observers predict that if Gore presses the
issue in the White House or if Secretary of
Education Richard Riley takes it on, some
version ofa networking bill will pass. And if
K-12 educators become more active in the
debate, their needs are more likely to be
reflected in its design and implementation.

A questlon of equity?: Partofthe process
will be persuading lawmakers— and the pub-
lic— ofthe importance ofmaking the Internet
and its resources available to all sectors ofthe
education community. In this global economy,
itis an equity issue. These information
resources cannot and must not be accessible
only to those in the universities and research
labs, disenfranchising awhole sector of the
population. Grown carefully, the Internet and,
In the future, the NREN, can enable all educa-
tors— and all students— to access the benefits
ofinformation technology. m

Tracy LaQuey iseducation marketing develop-
ment manager o fCisco Systems, Inc., andprinci-
palauthoro fThe Internet Companion: A
Beginner's Guide to Global Networking
(Addison-Wesley, 1993). Connie Stout is director
ofthe Texas Educatv nalNetwork (TENET).
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Clinton Seeks Better Link Between Education, Technology

President Clinton Instwook proposed n radical
now federal policy that would forge link* be —
tween education programs and technological
resources.

In a policy statement released by tho NVhito
House, Clinton said workforce preparation pro—
gram* hflvo failed to dovolop neodod ties with
new technology. Ho called for more federal in-
volvomont in modernizing teaching resources,
and for schools”job skill-related curricula to
reflect more up-to-date concepts.

"We are moving in a new direction to create an
educational and training system that challeng—

es ...our students to reach for resources be —
yond their classrooms,”™ Clinton stated.

The education part of Clinton™s plan is split
between strategies addressing school manage —
ment and updated and enhanced curricula.
The ultimate goal, he said, is to "increase the
productivity of learning in formal school
settings."”

C. linton said he will push for the federal gov—
ernment to provide elementary and secondary
school access to Internet, a network set up by

Legislative Update

tho government that is used toshare research
databases and messages among higher edu—
cation institutions and research facilities.

He also said he will urge developing r National
Research and Education Network (NREN), a
more advanced telecommunications "super—
highway"™ that could handle video and large
amounts of information. The president wants
school access toNREN as well.

In addition, the president®s plan would target
funds to help schools develop "high-perform—
ance" software tc take advantage ofemerging
hardware capabilities. Ultimately, the im—
proved technology would place students in "an
environment that can closely approximate real
work environments.™

Clinton said the White House will create an
interagency task force to establish software
and communication standards for education
and training.

A White House spokeswoman said Clinton
plans to present the policy in a congressional
bill, but said Clinton firstwants to gather
input. ###

Congress is considering a spate oflegislation that would reauthorize federal elementary and secon-

dary education programs and reform schools. In addition, a fiscal 1993 supplemental appropria-
tions bill with significant education funding has advanced in the House.

Recent or Upcoming Action ...

Education Department Fiscal 1993 Supplemental Appropriations

President Clinton is requesting supplemental fiscal

1993 appropriations, including $500 million fora sum —
mer Chapter 1 program and $2 billion to pay offa short—
fall in Pell Grant funding. The economic stimulus plan
he outlined this month also includes some proposed Ed —
ucation Department funds for fiscal 1994, including

$870 million for school reform legislation--with state
grants for systemic change-he plans to send Congress
Clinton plans to propose a full fiscal

within amonth.
1994 budget April 5.

Last action: House Labor, Health
and Human Services and Education
Appropriations Subcommittee ap-
proved the supplemental appropria—
tions plan Feb. 24.

Next action: The House Appropria-
tions Committee has not scheduled a
vote on the measure.

(more)
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... ~=iThe:Impact o f m’
g. School Library Media Centers on
;v Academic’Achievement’

EXECUTIVE SUMMARY
i >V, W v,

This study-provides evidence of the positive imﬁ)act of library media centers on
academic achievement in 221 Colorado public schools during the 1988-89school year.
In contrast to previous research on the relationship, this study uses schools rather than
students as units of analysis, considers service outputs as well as resource inputs, and
rules out the effects of selected school and community conditions which might have
explained away this relationship.

The findings of this study indicate the importance of library media expenditures-and
particularly the staff and collections they make possible-in prom_otlnP academic
achievement The importance of the library media specialist's instructional role Is also

verified
Highlights:

mBetter funding for LMCs fosters academic achievement by providing students access
to more library media staff and larger and more varied collections.

m areo(iSjISfrn'
IS . anad;low
educational atSfAentamc™.adORA*AA , —

m Library media expenditures and staffing tend to rise and fall with total school
expenditures and staffing.

m Students whose library media specialists participate in the instructional process are
higher academic achievers.

‘Also included in this report are the most current and comprehensive annotated
bibliography on this subject anda a timeline chronicling v e evolution of such studies.
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72 QUESTIONS & ANSWERS;..;, =

This study was undertaker'to answer three questions about the relationship between
library media programs and academic achievement Following are those questions and
the answers based on theSindings of this research: _

m Is there, In fact, a relationship between expenditures on LMCs and test performance,
particularlywheanRc I§\R8 ec noml di fferences between co mléwsities andschools
re controlled? ar S with better funded tend 10 achieve...
Kl araga tgd~ ~iy fta AN E A A ]N\g].j«LEWES are [ICNor poor
and whether adults In the communlty are welt or poorly educated.

m Assuming that there Is a relationship between LMC expenditures and test
performance, which intervening characteristics of library media programs help to
explain this relationship? The size of an LMCs total staff and the size and variety of
its collection are important characteristics of library, media programs which Intervene
between LMC expenditures and test performance. Funding is important; but, two of
its specific purposes are to_ensure adequate levels of staffing in relation to the
school’s enrollment and a local collection which offers students a large number of
materials in a variety gf fo-rmats. .

e oo N

m Does the performance of an instructional role by library media specialists help to
predict testperformance? Yes. Students whose library media specialists played such
a rcle—either by identifying materials to be used with teacher-planned instructional
units or by collaborating with teachers in planning instructional units-tend to achieve

higher average test scores.

These documented answers to these questions comprise the unique contribution of this
study to the research literature on the impact of school library media centers on academic
achievement
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By SUSAN S. CHRISTIANSON
THEXNEAUBNAIRE

A standing-room-only crowd of
close to 50 teachers and communi-
ty members has asked the school
board for money to improve tech-
nology in Juneau’s schools.

"The school district has quite
dated technology. ... Children are
growing up in a world very differ-
ent from the world we grew up in
and their ability to nt '-ate
through information will be as ba-
sic as literacy,” said Karen Jor-
dan, school district technology co-
ordinator.

Jordan presented a detailed set
of recommendations from the dis-
trict technology committee, high
school technology committee and
district librarians - groups that
have been working for many years
on improving school technology.

Jordan told the board Tuesday
the committees believe it is time
for the district to fund technology
as part of the operating budget,
rather than the piecemeal ap-
proach currently used.

Though board members sympa-
thized, they raised questions about
the cost.

The groups will come back to

L awmaker

By IAN MADER

Lawmakers are considering
changes that would decrease the
state's electrical power subsidy for

rural residents by an average of
$4 a vpar

a s k s

s ¢c h ool
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Several committees of parents and staff have

asked the school board

to budget for updated

computer technology for classrooms next year.

the board with a more complete
funding plan April 6.

Jordan said computer equip-
ment has been purchased with
money left over at the end of the
school year, creating a system of
non-compatible equipment.

“By funding technology as part
of the base operating budget, it al-
lows for prior planning and com-
patibility of equipment,” Jordan
said. “If it was in the budget to the
tune of $300,000 a year, we could
begin implementing the strategic
plan in the district.”

The committees presented a
$310,000 plan for next year:

« $168,000 to purchase computer
hardware and software for auto-
mating libraries at all six elemen-
tary schools.

« $87,000 to upgrade technology
at Auke Bay Elementary School,
and train teachers there.

« $55,000 to begin the process of
implementing the high school tech-
nology plan.

s may jolt
and Juneau.

The legislation would update
the subsidy rate to take into ac-
count increases in urban power
rates over the past decade. The.

base rate in 1984 was calculated at
ft 5 ppnIR a kilnwatf-hnnr The cnh-

Money is the issue, board mem-
bers said.

Board member Phil Smith said
the more than $1 million budget
shortfall anticipated for next year
is a reality the district has to face.

Board member Sally Rue asked
for a schedule showing all the
stages and dollars needed to im-
plement the entire technology plan
- “the big price tag.”

Board chairman Bob Locke
asked the committee develop a
funding plan for the board.

“If you want to go to the assem -
bly and ask for a bond issue to
fund this, |1 guarantee if you don’t
have a full plan laid out you’ll need
to have it,” he said.

Richard Steele, a first-year
teacher in the district, told the
board he worked at Southeast Re-
gional Resource Center before
teaching with the district and was
appalled by the “nightmare of
data collection” used by teachers,
who still keep grades in grade

rural

Senate Bill 163, introduced by
the Finance Committee, and a
companion bill in the House would
set the new rate and disqualify all
federal and state buildings except

sch S. . . .
L”\IC il molrn ‘it nooinr tn

electrical

gh - tech

books.

“This paper thing, good God, it
is how it was done in the 1500s,”
Steele said.

Steele said he received a grant
to buy equipment for better class-
room data management, equip-
ment that helped change the na-
ture of his classroom.

“Kids can look at the wall and
see their grade at least twice a
week. Kids can keep track of their
own progress,” he said.

Dan Hall, a teache? at Auke
Bay Elementary School, said he
has been serving on the district
technology committee sincev 1987
and people are getting frustrated.

“At the beginning we sold hot
dogs and ice cream to raise money
to get a computer. We all did it at
first, but now we need the support
of the board to make technology
part of the budget,” he said.

Mary Libby, a high school spe-
cial education teacher, presented
the board with a computerized vid-
eotape presentation done by her
students. Libby said using compu-
ters helps at-risk students by pro-
viding a variety of feedback in the
learning process.

“Technology
Libby said.

is empowering,”

bills

thority.

To fund all customers eligible
for the subsidy at 100 percent in
fiscal 1994, the state would have to
spend about $20.5 million, Manni

iho """ R G i M7 Q
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In less than a decade, m
personal computers have
gone from technological
curiosities to everyday ne-
cessities.

Yet, as with any change
that comes so fast and
furious, the PC leaves many
people adrift and befuddled.

Nowhere is this more
true, perhaps, than in
schools ana with children.
Most schools have comput-
ers, but they use them to
varying degrees.

Many children have them
at home; mostdo not

The word is that comput-
ers can revolutionize learn-
ing, but 'snot clear when
and how this is done.

Many parents aren’t
sure what is happening with
computers in school class-
rooms, and how these ma-
chines affect their children.

ATool for Learmimg

With this in mind, The
Times today begins an occa-
sional series on computers
and their role in educating
children.

Tne series, for the most
part, will be a practical
guide to issues ranging from
how to purchase hardware
and software to what differ-
entschools are doing to
blend technology with
learning.

It also will examine the
larger questions:

How are computers
changing the way children
learn? What is the role of
the teacher?

We begin the series to-
day by looking at what the
advent of the personal com-
puter has meant for schools
and how this tool for learn-
ing works.

SUNDAY

M arch 7,1993

A fteryears ofbeing

The Seattle Post-Intelligencer

ighored,

misused or unaffordable,

computers are becoming

common toolsfor

by Paul Andrews
Times business reporter

| n the beginning, the computer

was extolled as Plato’s wand - a

magical learning tool to impart

the wisdom of the Greeks, cure
humankind’s ills and make us all
smarter,

Charles Babbage’s original "Ana-
lytical Engine," conceived more than
150 years ago, had at its heart his
youthful pledge "to leave the world
wiser than | found it."

The early large, room-sized IBM
mainframe computers in the 1960s
and 1970s found some of their
biggest clients to be timesharing
systems at schools and universities.
Apple’s educational discounts helped
jump-start the personal-computer
revolution with the Apple Il

But the personal-computer revo-
lution that created the post-industrial
Age of Information in the 1980s has
failed to live up to its press releases
- in the classroom, at least.

Not all schools could afford com-
puters. Those that could watched
them languish in end-of-the-hailway
labs used largely for playing video
games.

Teachers looked askance at ma-
chines they did not understand and
suspected could replace them. Stu-
dents who latched onto computers
proved possessive and unsharing, as
well as predominantly white, miadle-
class and male.

Concerns grew that the computer
was dividing the educational - and,
consequently, social - landscape

Policymakers are
warningAmericad
reputationfor
innovation and
economic leadership

ison the line

learning

into haves and have-nots. Suburban
schools bought more computers than
those in urban or rural locations.
Students whose professional parents
had computers in the home, usually
were more familiar with them than
their classmates were.

Educators, social scientists and,
most of all, parents were dubious of
the computer’s value as an educa-
tional tool. The computer was turn-
ing out to be less a Plato’s wand than
a Luddite’s revenge.

That was the ’80s.

This is the "90s.

A high-tech booster occupies the
White House. Educational software
is booming, with 1992 sales up more
than 50 percent from the previous
year. More computers are turning up
in classrooms - every classroom,
not just "the lab.” An electronic
information service just for young-
sters called KidStar - is in the
works.

Parents are asking, are my kids
learning enough about using a com-

puter? Do | need one at home?
Which kind, and what software?
How can | help my school with

computers?

Policymakers are warning that
America’s reputation for innovation
and economic leadership is on the
line.

"Nations that stop trying to ‘re-
form’ their education and training
institutions and choose instead to
totally replace them with a brand-
new, high-tech learning system will
be the world’s economic power-
houses through the ,21st century,”
writes conc,iltant Lewis Perelman in
his hotly debated new book,
“School’s Out,"” written at Seattle’s
Discovery Institute, an independent
think-tank.

At a conference last month in
W ashington, D.C., sponsored by the
Discovery Institute, attendees
watched a science instructor broad-
cast a lesson from Kentucky by
satellite to more than 500 schools in
small, rural and economically

Pifase see COMPUTERS on A 14
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continued from Page 1

disadvantaged communities in 28
states. Classrooms could commu-
nicate with the teacher by phone;
in the not-too-distant future, they
will be able to see each other as
well as converse.

Spurred by a technology levy
passed in November 1991, Seattle
Public Schools are in the midst of
a sweeping computerization pro-
ject.

The ihort-term goal: A comput-
er for every teacher, linked by a
wired network with a computer lab
so that teachers and students can
exchange files and electronic mail.

The long-range goal: a comput-
er for every kid, networked not
only within the school but around
the globe through telephone and
satellite connections.

Already some trailblazing
schools are tying into the Internet,
an international network of idea
sharing, electronic pen pals and
vast databases carrying whole li-
braries of information accessible
through a few typed commands.

In other words, an electronic
classroom of the world.

Already, bright spots abound:

At High Point Elementary in
West Seattle, with 65 percent mi-

nority students, teacher Jill
Schultz’s fifth-graders help each
other program animated “car-

toons" using HyperCard, a Macin-
tosh program. Greg Litton demon-
strates a tiger slinking across a

prairie. On Elizabeth Warren’s
screen, the sun arcs across a blue
sky.

.“The white kids are in no way
ahead of- the blacks, and the

special-education kids are always
snowing other kids how to do
things,” said Schultz, whose
c.iarges have used their computers
to write thank-you notes to speak-
ers, design poster- and publish a
school newspaper. t

The computer, Schultz said, is a
"great equalizer” not only among
peers but between teachers and
students.

At North Seattle's private Lake-
side Middle School, where four out
of every five students have access

computer

in the

c ome s

school s

Hawthorne Elemen-
tary teacherJay
Franco is the driving
force behind opening
Seattle schools’
computer labs

to thepublic.

to a computer at home, sixth-
graders Rafi Finegold and James
Steven do a collaborative drawing
using a program that allows Ma-
cintosh Classic computers to share
screens.

Book reports are put into a
schoolwide database, and both
Lakeside High and Middle schools
will soon have electronic libraries.

“We focus on computers as a
tool for everything else we do, not
iust an aside,” said Leo Santiago,
history teacher and computer di-
rector at the middle school.

At Nathan Hale High School, in
northeast Seattle, a massive rewir-

*ing project is about to begin that
will install fiber optic cable - thin
glass strands bearing pulses of
fight containing information equiv-
alent to thousands of phone con-

nections - throughout the school.
The project will put the school at

the forefront of the anticipated
d'J'tal revolution offering hun-
dreds more cable-TV channels,

many of them carrying sophisticat-
ed data services such as viewor-
selected video on demand.

The school wants to tie into
global networks, virtually eliminat-
ing "the inequity to accessing
information in the cl*sroom that’s
been such a problem for at least
the past 200 years,” said Currie
Morrison, technology coordinator.

In Issaquah, consultant and
parent Mike Bookey helped trans-

form a technological backwater
into a laboratory of the future
beginning in 1989. With money

from a $3 million levy, high-school
students installed their own com-
puter network, linked together the
district’s 1,200 computers and tied
the whole thing into Internet,
where they communicated with
electronic pen pals in Europe and
Japan.

District parents were so im-
pressed they voted another $6
million technology levy.

“l was just one parent trying to
fet something going,” said Boo-

ey, now in demand for speeches
and consulting throughout the
country. “It’s amazing what the
kids themselves can accomplish if
we just get the hell out of the
way."

In Seattle, underprivileged kids
are bused after school to the Union
Gospel Mission Youth Center in
Holly Park, where extracurricular
computer time awaits them.

And fourpioneering elementary
schools in southeast Seattle in-
volved in a broad-based "Powerful
Schools” project - Hawthorne,
W hitworth, Orca and Muir - as
well as Colman Elementary, plan
in April to open their computer lab
doors one night a week to “all K-
12 learners, including adults with-
out a high school diploma,” said
Jay Franco, Hawthorne’s computer
teacher and a driving force behind
the project.

Such successes are still the
exception. The scourges of the "80s
- new computers gathering dust,
or lack of any computers at all -
still blacken far too many schools.

But the age of the learning tool
has arrived. The computer is be-
coming not just an instrument of
knowledge, but of communicating
and sharing.

The purpose of eddfcation is not
to fill a bucket but ta light a fire,
wrote W.B. Yeats. In the classroom
of the ’90s, the computer is the
match.



The computer is a 'great
equalizer*not only among
peers but between teachers
and students, said High Point
Elementary teacherJill
Schultz.

Thanh-Thuy Nguyen, 8, left, getsacouri-
er disk from teacher Jill Schultz at High
Point Elementary In West Seattle. Above,
-students at the school work In computer

bt/ SatteTines. ©



TECHNOIIOCY

Ten Sm art L essons

For the ’90s

BY THERESE MAGEAU

DURING THE 1980s,
WE RUSHED COM-
PUTERS INTO CLASS-
ROOMS WITHOUT A
CLEAR VISION OF
HOW BEST TO USE
THEM. NOW WE
HAVE THE CHANCE
TO DO IT RIGHT.

48 AGENDA «SPRING 1"

en years ago only a cadre of teachers, software developers, and
j hardware manufacturers understood the potential of the
microcomputer to change how we teach and learn. Since then,
educational technology has evolved from the obsession of a
few techno-enthusiasts into a priority for all education.
Some observers complain we haven't moved fast enough.
Others lament that we've moved too fast to implement the new technol-
0gy effectivelﬁ. Many te.'chers are afraid of the technolo%y; administra-
tors often lack a clear vision of the role technology should play in their
schools. But as John Kernan. CEO ofJostens Learning Corp.. the educa-
tional software giant, points out. “Technology has actually moved into
the schools faster than any other major chan%e in the instructional pro-
cess.” Now it's not just the fervent hope of the technological vanguard
that American education will enter the Information Age— it's inevitable.
The successes and failures of the 1980s have yielded a rich lode of
experience. ACEXDA contacted 10who have been on the front lines of the
educational-technology movement to find out what they've learned
about implem entin?1 technology in our schools. Here’s what the past
decade has taught them.

Resistance to change is one of the largest obstacles to

implementing technology.

Phillip Gkicxox ,perintatant.

South Buy Union Schools. Imperial Beach, Calif.:
Celt’s ironic that a profession that is supposed to lead America into the
twenty-first century is so resistant to twenty-first-centurv technology.
But we tend to model those things that were modeled for us, and teach-
ers were taught to deliver the curriculum by standing up in front ofa
classroom and lecturing. There's no room in that model for inte?rating
technology into the classroom. You have to give teachers a lot of hands-
on experiences for them to change their teaching, and during those
experiences you have to give them alot of TLC, because if you spook
them once you’ll never get them back.?5

Therese Alagean is att associate editor o/Electronic Learning magazine.



A Tteradecade of inten—
sive technology pur—
deses, virtially every

school inArerica hes at

lesstone computer (and
most have a videocassette

recorter, o).

HEDWENSHILS .

Public schools with at least one
computer:1

1981: 18%

1984: 86%

1987- 95%

1991 :98%-

Average number of computers per
students:”

19%4: 0.6

1987: 1.15

1990: 1.53

Predicted numbers ¢ installed
computers in schools (public and
private):2
By June 1991:
3.5millin
(33 per school)
By June 19%4:
4.8 million
(44 per school)

Schools with installed modems:2
1988-1989: 25%
1991-1992 (predicted): 50%

Schools owning video equipment
hi 1990:2
VCRs: 91%
Interactive video
equipment: 10%
Videodisc players: 18%
(doubled since
1989)
Satellite dishes: 15%
(doubled since
1989)

%mmm Cl’ﬁceoc
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Technology can inspire and motivate tired teachers.

Doxoyax Merck, Director ofthe Office of Educational Technology.

California Department of Education:
CtMany of our teachers become revitalized when they can use more
exciting tools. Ac First there's an aversion to using technology, butwe’re
hearing over and over about teachers who were thinking about getting
out of the business who got excited again after they scarted using tech-
nology. When they saw their students learning, when they had creative
tools in their own hands, and when their administration supported
them, they wanted to remain in the profession.57

Technology can be a catalyst for much broader reforms in the

American education system.

JOHN KERXAX. CEQO and Chairman ofthe Hoard,

Jostens Leam iup Corp., Minneapolis. Minn.:
UW e’re Finding that progressive school districts use technology pro-
grams to jump-start much bigger reform activities, 'ike teacher empow-
erment, new governance ideas, new approaches to curriculum and
instruction. While technology mighc represent only 20 percent ofa
much bigger project, it's the 20 percent that will get people excited. For
instance, if a school district is interested in site-based management, the
average person probably can’t understand that. So progressive school
districts will put a lot of technology at the site level, let the sice make
the decisions about technology, and then use the technology as an
example of turning power over to schools. %

0** Technology should be bought only to address a specific need.

Linda Roberts, Project Director, 1'.S. Congress.
Office of Technology Assessment. Washington, D.C.:

(CBased on major assessments we've done for Congress, we’ve learned
that you have to think about the educational problems you’re trying to
solve before you think about what technology is appropriate. Many
schools made significant investments in technology and then were sud-
denly faced with a problem: what do we do with it? There is clear evi-
dence that needs have co drive technology investm ents.5D

Technology alone is not the solution.

Bon TINKER. ChiefScientist,

Technical Education Research Centers. Cambridge, Mass.:
CCSo many people thought that if you threw technology at education,
problems would go away. Nothing could be further from the truth. It
takes good educational practices and a loc of hard work co Figure out
how best co use technology co really improve student learning. In fact,
it’s far easier to develop new technology than it is to know how to use it
effectively in education.5

Educational software should maximize the unique capabilities

of the computer, not just recreate a textbook on disc.

P. Kenneth KoalCSKI, Executive Director,

EPIE Institute, Hampton Bays, N.Y.:
UWe are slowly learning how to design software that exploits the
Fotential of the computer rather chan mimics a textbook. And we are
earning how to use that well-designed software. But | don't think it's
happening in as many places as it needs to be happening in order to



have an immediate impact on education. Computing, like every other
technology that’scome into education in the last 40years, has caused a
lot of excitement but no real fundamental change. Until we learn how
ro bring about systemic changes that will really enable us to fully utilize
atechnology as powerful as computing, we will never fully exploit its
potential. 5

jafc-  BuYn9 technology without the input of teachers will guarantee

that it will not be used.

Richard Thompsox,

Mississippi Sian Superintendent of Education:
Uln the late '70s and early '80s we rushed to get computers in the
hands of students. | believe that was the wrong decision. Where we've
seen technology make a genuine difference is when we’ve given com-
puters to the teachers first. Tapping the potential of technology means
starting with and listening to your teachers.??

Teachers must receive sustained training to implement the
r new technology successfully.

Ron Hi gher. Corporate Director, Education Relations,

Boeing Company. Seattle, Wash.:
(Cln-service ceacher training is critical. In business, approximately 2
percent of the operating budget goes toward employee training.
Likewise in schools. 2 percent of a district's budget should be spent on
teacher training. The districts that have made the most progress in
implementing technology are those that have dedicated a part of their
budget and time to in-service training. One of the most significant
methods of in-service training is to put computers in teachers’ hands to
take home— that provides an enormous amount of training you don't
have to pay for.??

Technology can help equalize opportunity for all students.

SHAROS DELL ChiefInformation Officer,

Nest: Orleans Public Schools:
U Education should mirror the needs of society and prepare students
for their future in that society. In an industrial society, people with cap-
ital have power. In an information age, people with information have
power. Educational technology gives the ‘have nots' the opportunity to
access and manipulate information, and to make decisions based on
that information. When that occurs, the ‘have nots’ become the ‘haves.’
No other technology has given our disenfranchised students that
opportunity.??

The school context cannot be ignored when new technology

is designed.

Elliot SO|QWAY Professor, Electrical Engineering and

Computer Science. L'niversity ofMichigan:
CCVou can't design software and hardware in some lab and then put it in
schools and expect it to work—because it won’t. That method works
with consumer technology but not in schools. The overriding lesson
we've learned is: Whatever the technology, we must recognize the con-
straints that schools must deal with. And that means involving teachers,
students, administrators, and parents. This is absolutely paramount.
High technology alone is not the solution, because it ignores the roles of
teachers, parents, and administrators.?? m

COMPUTER-USING
TEACHERS '

y ou may find acomputer in every
school’in America, but techno-
phile teachers are far harder to

come b}/. Fewer than one in four

elementary school teachers, and one

In Seven secondary school teachers,

has yet to begin using computers in

his Or her teaching.

HEVENIARY SHILS

Computer-using teachers, as percent-
age or all teachers

22%
Of these computer-Using teachers,
e Deachans
Classroom teachers
(gradesl-6)
12%
Special-educatiou teachers
9%

Other teachers
30%

FONDRY SHIAS

Computer-usina teachers, as percent-

age of iﬂl&chers
0

Of these or-Using teachers,
s
Core-content area teachers
63%

Computer-science/vocational-
cducatlgg &eachers
0

Special-education teachers

6%

Other teachers
24%

Percentages add up to more than 100 due to
teachers" multiple roles and comouter types.

S Mile Cia Rined
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TELECOMMUNICATIONS

Schools in
search of
top-notch
programs
and equal

education are
forging new
paths in

technology.

State Government News

Learning

across the miles

by Angela M. Mimms

huck e uncan stood before

his physics students and an-
nounced a quiz.

“Ah, Chuck, hestudents groaned.

A typ|cal hgl school reaction

perhaps. But the setting was not so

Yplcal Duncan was conducting his

‘class from a TV studio in Lexing-

ton, Ky., more than 100 miles away
from the the groaning students at
Raceland (Kentucky) High School.
Along with hundreds ofstudents
in other schools, Raceland class-
mates watched Duncan on a televi-
sion in front of their classroom and
logged their quiz answers on com-
puterized keypads, which transmit-
ted them instantly to their teacher.
To get students even more involved,
Duncan talked by telephone with
students during the day’s lesson.
The concept oflearning over dis-
tance has been around since the
1800s, beginning with correspon-
dence courses. But today’s tech-
nology has given the concept a new
identity — one that incorporates
computers, satellites, fiber optics,
compressed video and the like to
link students and teachers across
states, the country, even the world.
Increasingly, distance learning
programs like Kentucky Education-
al Television’s Star Channels are
opening doors to new worlds and a
quality education for a growing
number of primary and secondary
school students. Many states laud
the programs for enabling them to

May 1992

offer advanced courses to rural
schools limited by budgets, teach-
er certification or location. The pro-
grams also help urban and sub-
urban districts make the best use
ofa limited number of teachers in
specialized courses such asjapanese.

“We see telecommunications and
information technologies being con-
sidered as probably one of the best
ways to solve education problems
today,” said Ronald F. Bosco, presi-
dent of Federal Engineering Inc., a
consulting firm that works in dis-
tance learning technology.

Every state is involved in some
kind of distance learning project.
Here arejust a few examples of the
opportunities they afford:

e North Dakota students in
small, rural schools for the first time
are taking courses in Spanish, Ger-
man, anatomy and advanced Eng-
lish thanks to a telecommunications
program that allows teachers and
students to see and hear each other.

* South Carolina students, through
the state’s educational television
network, questioned crew members
on an archaeological research ves-
sel as they recovered artifacts from
the wreck of a Civil War vessel.

« A fiber optic distance learning
network in Mississippi provides high
school students in four rural schools
the chance to study subjects such as
German, creative writing, statistics



and probability, and computer ap-
plications.

» The Nebraska Department of
Education has teamed up with Ne-
braska Educational Te'ecommuni-
cations to broadcast Japanese lan-
%Jage courses by satellite to more

an 1,800 high ‘school students in
23 states, _

+ In Arizona, Glendale Union
High School District’s distance
learning network offers advanced

lacement courses, which allow

|gg_tschool students to earn college
credit,

* Minnesota high school sty-
dents can get ajump start on their
college education by taking courses
for college credit ori the state’s two-
wax interactive television network.

nd back at Raceland High
School in Kentuck%(, students are
taking German, Lafin, physics, dis-
creet math and statistics courses by
satellite that the school otherwise
wouldn't be able to offer.

To principal lohn R Stephens,
the distance learning program has
"made a tremendous difference.”

To find out how, just ask the stu-
dents, Raceland sophomore Shan-
non Seals is taking_physics to get a
step up on the engineering degree
he plans to pursuein college. Junior
McRae Stephenson, in her second
year of German, recently qualified
as a finalist in a competition to
study in Germany for a year.

If'not for the German class, she
never would have been interested in
the comi)etltlon, shesaid. “Through
the satellite system, we get so many
opportunities we would never have
here in Eastern Kentucky.”

A matter of motivation

_ The desire for quality and equal-
ity motivate distance |éarning pro-
grams.

In sparsely populated North Da-
kota, where some schools graduate
only one student a year, educational
Inequities were bound to exist, said
Kathryn Pederson, executive secre-
tary of the North Dakota Educa-
tional Telecommunications Council
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Students in the Glendale Union High School District in Arizona take a computer
programming class via the district's interactive video network.

and assistant director of instruction-
al technology. To offer more courses
to rural schools, the state installed
two-way interactive video and audio
systems. Groups of four to 10
schools are hooked Uﬁ with each
other so that they can share teachers
and become part of a “classroom
without walls.” _

“They're widening their world,"
Pederson said.

Besides sharing teachers, stu-
dents are forgln? new relationships,
even traveling o other schools to
cheer for their basketball teams.
One student who lingered after
hours in the video classroom wasn't
brushing up on his Spanish. He was
asking a girl out from a town 20
miles away.

“The strengths of four little com-
munities go into one big communi-
ty." Pederson said. .

The technology also works in less
rural settings.

The 12000-studcnt  Glendale
Union High School District makes
its headquartersjust outside Phoe-
nix. An enrollment drop forced the
district to cancel classes espemallf)]/
advanced placement classes wit
low enrollment. The district solved
the problem b mstallmgi(a two-way
Interactive video network that links
its nine schools and administrative
offices. Students in four locations
can enroll in a class taught by one
teacher fromany of the other schoals.

So far, student response to the
program has been good, said Rruce
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TELECOMMUNICATIONS

Florence, communications special-
ist with the district.

Florence and others maintain dis-
tance learning works. In fact, a
?rowmg body ofscholarly literature
eaves no question that the technolo-
gy is effective, said Harry Miller,
president of the United States Dis-
tance Learning Association.

Peter Chant, director of educa-
tional services for the Nebraska
ETV Network, said students in the
network’s Japanese language
courses have scored higher ori tests
than students in Japanese courses
taught in a traditional classroom.
Why? TV classes generally are
small and attract highly motivated
students. Also, the technology’s
novelty may get students to concen-
trate more, he said.

Another benefit of distance learn-
ing is that it makes the best use of
an exceptional teacher. “With dis-
tance learning technology, you can
multiply that teacher,” Bosco said.
~To a generation raised on televi-
sion, video games and computers,
distance learning has high-tech
appeal.

“I like it a lot better because you
get to do so much more stuff than
a regular classroom," said McRae,
from Raceland High School. Her
class takes video tours of Germany
and talks with other German class-
esaround the state. Onc-on-one tu-
tor sessions by phone give students
a chance to practice speaking the
language, she said. And the stu-
dents support each other.

“It's like a team thing instead of
learning on your own,” McRae
said. “If someone gets really lost,
the rest of the class kind of pulls
them along. . . . And that wouldn’t
happen in a regulat classroom.”

Teacher Beverly Waddell enjoys
the classes too. As Raceland’s satel-
lite facilitator, she runs the classes
and ensures students are working.

“I'm learning right along with
the kids,” she said.

Teachers and staffbenefit in other
ways. Terry Pound, associate direc-
tor of short-distance learning for
South Carolina Educational Televi-
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sion, said the state cut costs and
travel time when it trained 140bus
drivers scattered among five high
schools over the state’s television
system. A telephone in each train-
ing room allowed drivers to call in
with questions and comments. The
state also has a pilot program that
reduces teacher travel by employing
distance learning equipment for
staff development sessions.

Ddlars and cranteds

Money ranks as both a drawback
and abenefit among distance learn-
ing programs. Depending on the
type of equipment and extent of a
project, the programs can cost any-
where from thousands to millions of
dollars.

#“1t’s like a team thing
instead oflearning

onyour own. "

McRae Stephenson
Raceland Htxh School Junior
Kentucky

For instance, a school could in-
stall a computer-based distance
learning program that includes au-
dio but no television for less than
$15,000, said Richard T. Hezel,
president of Hezel Associates in
Syracuse, N.Y. Then there’s lowa,
which is installing a $93 million
statewide fiber optics network. Dis-
tance learning will be only one ofits
functions.

But factoring distance learning’s
cost over several years makes the in-
itial price tag less imposing. And in
the long-run. distance learning can
help schools that can’t afford
specialized teachers.

Funding sources for distance
learning vary. Some states, such as
North Dakota, have appropriated
millions over several years to estab-
lish programs. The private sector
contributes money and resources to
many programs, while some schools
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participate in a matching funds sys-
tem with their state.

Among other potential draw-
backs is scheduling. Conflicts arise
when a school subscribes to a course
that doesn’t correspond with the
school's class schedule. For instance,
courses offered through national
distance learning networks go to
schools in several states that run on
different schedules.

Also, technology isn't fail-safe.
Extreme weather can knock out sat-
ellite signals, and faulty equipment
can prompt sound problems.

In addition, the more popular a
program becomes, the less interac-
tive it becomes. Raccland’sMcRae
said a satellite course is frustrating
when she has to wait for answers by
phone rather than talking to a
teacher in the room. Some pro-
grams, such as Glendale Union’sin
Arizona, solve that problem by opt-
ing for a program that serves only
a limited number of schools and
uses a microphone srstem that al-
lows students to talk directly to
teachers.

Not having a teacher in the class-
room is difficult for some students,
Pederson said. And it can be hard
for a teacher to readily identify
when a student has a problem.

Some teachers may believe dis-
tance learning threatens their jobs,
but that isn’t true, said Nancy
Klinck, editor of TechTrends, a
magazine published by the Associ-
ation for Educational Communica-
tions & Technology. “You can never
rep’ace a classroom teacher.”

Essytid agents

Despite the drawbacks, distance
educators helieve the benefits of a
well-planned program are worth the
effort. They offer suggestions for
schools considering such tech-
nology.

“Make sure that you have some-
thing worth sending,” Florence said.
A good instructional program and

the need for the technology is es-
sential.



For distance learning to be suc-
cessful, the courses demand excep-
tional teachers who are comfortable
in front of a camera, Klinck said.
Students must be motivated. And
instructions and language should be
clear and concise. Also, visuals pre-
sented on video need to be large
enough that students can read and
understand them.

Robert Young, director ofthe Di-
vision of Distance Learning for
Mississippi Educational Television,
advocates a lot of planning and
training in preparation for this new
way of learning and teaching. Also,
he said, it is important to evaluate
and revise programs.

A fast-moving future

Distance learning technology
took offin the 1980sdiiven primar-
ily by money and inspiration from
the federal Star Schools program,
which helped launch programs such
as Kentucky's, said Miller, of the
United States Distance Learning

Photo cou ;csy of Nebraska ET\*
Teacher and crew take to the slud'.o to produce a liveJapanese class in Nebraska.

Association. Projects used to be easy
to keep track of, he said, but with an
increasing number of schools em-
ploying today’s fast-changing tech-
nology, that task is getting harder.

For the future, Miller expects a
move from large broadcast satellite
networks to smaller programs that
promote more interactivity. There’s
also growth in computer-based dis-
tance learning by which a teacher
can communicate by computer and
telephone with small classes at dis-
tant sites. Teachers can transmit im-
ages to students’ computers, and
teachers and students can send
comments back and forth.

Miller said he thinks computer-
based distance learning is develop-
ing more slowly because it’s not as
similar to a traditional classroom
setting as televised courses. But the
technology is less costly and is gain-
ing gieater accceptance as more
teachers work with it.

Klinck said she expects increased
cooperation among schools and in-
dustry on distance learning pro-

grams. And she said more univer-
sities will work with local schools to
prepare students for college. High
school students in some areas, for
instance, already can access state
university libraries via distance
learning technology.

The day may be coming when
more traditional classroom courses
incorporate distance learning into
their curricula, Bosco said. For in-
stance, a French class might hold a
video teleconference with someone
in France to enhance a lesson.

Educators see great potential for
the technology. Glendale Union
hopes to include students from In-
dian reservations and juvenile cor-
rections departments in its distance
learning courses. Businesses also
could use the technology for staff
training during evenings and Satur-
days as could fire departments that
don’t want their crews far away in
case of an emergency.

“It's unlimited,” Florence said.
“It'sjust a matter of our imagina-
tion and energy.” O
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Executive Summary

In April of 1993, the Alaska Department of Education conducted an instructional tech-
nology survey of all schools and school districts. The purposes of the survey were to:

* Collect baseline data on the numbers and types of technologies currently em-
ployed in Alaska schools for instruction.

* Collect information on utilization of the technologies.
 Determine the level of priority for instructional technology in Alaska's schools.

 Determine what needs must be met in schools in order to effectively employ
technologies in instruction.

Information from the survey will be used by the Department in developing plans for
instructional technologies and working with districts in the area of instructional technol-

0gy-

Responses were received from 47 of the 56 district superintendents and by 264 princi-
pals. That represents a response rate of 84% for superintendents and 53% for princi-
pals.

Major Findings

Nearly half the superintendents and principals responding rate instructional
technology as a high priority for their schools.

Almost halfthe teachers in responding schools are using some form of instruc-
tional technology daily.

Principals estimate that 37% of students are using some form of instructional
technology daily. ¢

Wide disparities exist across the state in the kinds of technologies available in
schools.

» Many computers in Alaska schools are older models limited in their applications
to new and emerging instructional uses.

Trainin? teachers to use technology is the most prevalent need beyond addi-
tional funding for technology.
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Executive Summary

In April of 1993, the Alaska Department of Education conducted an instructional tech-
nology survey of all schools and school districts. The purposes of the survey were to:

+ Collect baseline data on the numbers and types of technologies currently em-
ployed in Alaska schools for instruction.

* Collect information on utilization of the technologies.
 Determine the level of priority for instructional technology in Alaska's schools.

 Determine what needs must be met in schools in order to effectively employ
technologies in instruction.

Information from the survey will be used by the Department in developing plans for
instructional technologies and working with districts in the area of instructional technol-

0gy.

Responses were received from 47 ofthe 56 district superintendents and by 264 princi-
pals. That represents a response rate of 84% for superintendents and 53% for princi-
pals.

Major Findings

Nearly half the superintendents and principals responding rate instructional
technology as a high priority for their schools.

+ Almost halfthe teachers in responding schools are using some form of instruc-
tional technology daily.

Principals estimate that 37% of students are using some form of instructional
technology daily.

« Wide disparities exist across the state in the kinds of technologies available in
schools.

+ Many computers in Alaska schools are older models limited in their applications
to new and emerging instructional uses.

* Training teachers to use technology is the most prevalent need beyond addi-
tional funding for technology.



Recommendations

» School districts placing a priority on technology’s role in the schools should
develop a comprehensive plan for its acquisition and implementation.

Teachers must be trained to use technology as effectively as employees in the
private sector.

» Educational equity will not be realized in the information age until all schools are
capitalized with the hardware necessary to take advantage of new technolo-
gies integrating voice, video and data.

The state should explore its role in building the wide area network infrastructure
to ensure that all students in the state have access to on-line data networks,
video resources, and distance education resources.



Overview

In April of 1993, the Alaska Department of Education conducted an instructional tech-
nology survey of all schools and school districts. Staff designed two survey instruments
to collect data on the instructional uses of technology. The purposes of the survey

were to:

+ Collect baseline data on the numbers and types of technologies currently em-
ployed in Alaska schools for instruction.

* Collect information on utilization of the technologies.
 Determine the level of priority for instructional technology's in Alaska's schools.

» Determine what needs must be metin schools in order to effectively employ
technologies in instruction.

Information from the survey will be used by the Department in developing plans
for instructional technologies and working with districts in the area of instruc-
tional technology. Information will also be used in responding to information
requests regarding the level of technologies in Alaska schools and in respond-
ing to proposed legislation involving instructional technology.

Questionnaires were mailed to all districts and schools by the Department of Education
in April 1993. No follow up questionnaires were sent to schools priorto the end of the
school year. By June 1, responses were received from 47 of the 56 district superinten-
dents and by 264 principals. That represents a response rate of 84% for superinten-
dents and 53% for principals. Schools responding to the survey closely paralleled the
demographic profile of all schools in the state. An analysis of respondents was made
on the basis of building enrollments and grade levels in the school as well as the num-
ber of responses from the five largest school districts to see if the data was representa-
tional of all schools in the state or if any type of school or district was over-repnsented.

Table 1shows the correlations of schools by size of enroliment represented in the
survey and the statewide demographics of building enroliments.

~Table i
Building enrollments

Building Enrollment Survey Results All Schools
(Number of Students) Count Percent Count Percent
0-25 39 15% 79 17%
26-50 34 13% 65 13%
51 -100 34 13% 68 14%
101 -300 64 25% 116 24%

301 or more 90 34% 156 32%



Table 2 shows the demographics of respondents as compared to statewide demo-

graphics by school grade level:

Table 2
School types
Survey Results All Schools
School Type Count Percent Count Percent
Elementary 101 39% 190 39%
Middle/Jr. High 19 7% 26 5%
High School 27 10% 54 11%
PE-12 106 41% 192 40%
Middle/Jr. High 8 3% 22 4%

Table 3 shows the number of respondents in the five largest school districts (Anchor-
age, Fairbanks, Kenai, Mat-Su and Juneau) as opposed to respondents in other dis-

tricts:
Table 3
District Size
Survey Results All Schoois
Count Percent Count Percent
Five Largest Districts 100 38% 181 37%
Other Districts 161 62% 303 63%

As can be seen by the three tables, respondents mirrored very closely the overall
demographics of schools in the state. Although there may be some differences be-

tween respondents to the survey and non-respondents, the demographic picture of the
respondents is representational of all schools in the state. Thus, results of the survey
can be assumed to generally apply to most types of schools in the state.



M ajor Findings

Nearly halfthe superintendents and principals responding rate instructional
technology as a high priority for their schools.

Almost half the teachers in responding schools are using some form of instruc-
tional technology daily.

Principals estimate that 37% of students are using some form of instructional
technology daily.

Wide disparities exist across the state in the kinds of technologies available in
schools.

Many computers in Alaska schools are older models limited in their applications
to new and emerging instructional uses.

Training teachers to use technology is the most prevalent need beyond addi-
tional funding for technology.



Survey Results

Superintendents Survey

Superintendents were asked three questions regarding technology in their districts.
These questions were designed to elicit information regarding district level planning,
priorities and communications networks.

Superintendents were asked if their district had a district wide instructional technology
plan. Research has shown that planning for the inclusion of instructional technologies
in schools is critical to its successful implementation and curriculum integration. Over
half the districts responding indicate that they have a plan. Figure 1 denotes the level
o;‘superintendent response to the survey and those responding that have a technology
plan.

Figure 1
Percent of districts with instructional technology plans

. L Percent of Districts
Percent of responding Districts with a technology plan

Yes
57.4%

No
42.6%

Superintendent comments regarding planning fortechnology were analyzed and sum-
marized as shown in Table 4. These comments indicate that even in districts without a
technology plan, the preponderance of superintendents understand the value of a
technology plan and several additional districts are proceeding with developing one.

Table 4
Technology Planning Comments

Comment Number of Responses

Planning currently underway

High Priority and will be developed
Drafted and to the board for approval
Needs to be developed

Has been subsumed into strategic plan
No Plan
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Almost 80% of the superintendents see the use of instructional technology as a medium
high to high priority. Only two districts felt that use of instructional technology is a
medium low or low priority for their district as indicated in Figure 2.

Superintendents were asked if their district has an intra-district communications net-
work. Slightly over 40% of superintendents report that their district has a communica-
tions network. Nearly 60% report no intra-district network. Superintendents were
asked to describe the kind of network they are employing to communicate within their
district. Table 5 shows the similarities in superintendents descriptions of their intra-
district networks.

Table 5
Intra-District Network
Comment Number of Responses
Fax Machines
IBM AS 400
uickMail

esigning one/hape to install
UACN/Telecommunications
Macintosh/QuickMail operational in Fall ‘93
Computer/Modem o
Finanacial use only-not communications
STAR schoals
Macknowledge ,
Unixbased/IBM Powerstation
Electronic Mail
Establishing PSINet
Network (no identification)
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Principal’s Survey

The principal's survey was intended to elicit information regarding the kinds of technolo-
gies in each fndividual school, and the ways in which teachers in that school were
utilizing the technologies available to them. In addition to detailing the kinds of tech-
nologies they utilize, principals were asked to determine the level of priority they placed
on instructional technology and whether or not the school has a technology plan. Re-
spondents were also given an opportunity to discuss the needs they have other than
additional funding in ensuring that instructional technology be used effectively.

Principals were asked to give their best estimate of the percent of staff utilizing instruc-
tional technology daily, weekly, monthly or less, or never. Results from this question
indicate that half of the teaching staff utilize some form of instructional technology daily.

Principals were asked a similar question regarding the percentages of students using
instructional technology on a daily, weekly, monthly or less, or not at all basis. Princi-
pals report that 37% of the studems in their schools use technology daily while 40%. use
technology weekly. Figure 3 compares the frequency of student and staff use of tech-
nology in responding schools.

Figure 3
Frequency of staff use versus student use of Instructional technology

IOO%Percent
80%

60%

nnstaff
£0% BnStudents
20%
%
Path/ W eakly Monthly Never
Staff £0% 28% 12% %
Students 37% 40)/0 8(%)

The responses to these two questions indicate that both teachers and students are
utilizing the technologies that they currently have in the schools. Some respondents
provided comments showing what progress they had made in utilizing technology with
their students:

"Overa 3yearperiod we have gone from teaching 3high school thinP
classes on typewriters to keyboarding forall 6th grade. Middle schoo
and high school students are now completing projects onlinking and
HyperCard. We have piloted a middle school™“check outa Mac”pro-
gram this past spring-with kids ,takmq Macs home each evenlnﬁ ver>‘{S
popular?. Nextyearwe are placing 410 Scomputers in each 4th and Sth
grade classrooms, expanding ouruse of video disc technology at high



school, and fully integrating our English 9 and computer Application |
courses."

Further questions focused on the technologies indicate that there seems to be a wide
disparity in what is available to teachers and students to use, however.

Computer Technologies

Principals were asked a number of questions regarding the configuration and uses of
computer based technologies in the schools. The following information summarizes the

responses from those questions.

Labs

Computers are often configured in computer labs in schools. A computer lab consists

of space for a number of computers which are generally networked with printers, often
with file servers, modems, and other devices (laser disks, cameras, etc). Labs gener-

ally serve entire classes of students and are scheduled for use oy teachers. Principals
were asked in this section to describe all the computer labs in their school. They were

also asked notto duplicate their inventory with any of the other configurations generally
found in schools (library media centers and classroom computers).

A total of 290 labs were reported in 168 schools or 64% of the schools responding to
the survey. Schools were asked to describe their labs in terms of the kinds of comput-
ers, networking and other technologies connected with their labs. Most labs utilize
Apple brand computers: Macintosh and Apple computers (lie, lie and GS) either sepa-
rately or mixed together. IBM/IBM compatible labs accounted for nearly 26% of the
total labs. A small number of labs utilize a mix of Apple brand computers and IBM/IBM
compatible computers. Figure 4 shows the breakdown of labs by kind.

Figure 4
Types of labs in schools

Macintosh

IBM
25.5%



Principals also were asked to indicate the uses for their labs. Figures 5, 6, and 7 show
the uses for each of the three prevalent kinds of computers.

FigureS .
La mstrucBgrggrlnuses of Macintosh computers Inschools*

Figure 6
Instructional usee of Apple computers Inschools*

Percent

*3.BY/wof schools nopord hovrg at leest 1 Apple lap

Figure 7
Lab Instructional uses of IBM computers Inschools*

Percent

As one would expect, computer labs which generally accommodate many teachers
representing multiple curriculum area- are utilized for multiple functions. The most
prevalent uses for all types of labs are word processing, keyboarding, drill and practice,
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databases, desktop publishing, and spreadsheets. While most most labs are used for
those purposes, there weT> some notable differences in use by brand of computer.
Drill and practice was used more often by Apple labs, suggesting that both the Apple
line of comouters and the types of software available for them lends itself to drill and
practice use. In addition, desktop publishing is the second most used function for
Macintosh labs. Little more than half the IBM/IBM compatible labs are reported used
for desktop publishing and only 24% of Apple labs are used in this way. This indicates
that Macintosh computers are leading the school desktop publishing market in Alaska
schools. Multimedia, one ofthe newest uses for computers and quickly becoming a
powerful instructional devise is nearly totally conducted on Macintosh and IBM/IBM
compatible machines. This is not surprising since multimedia applications make power
and other demands on machines that Apple lines and older machines have difficulty
fufilling. Macintosh and IBM/IBM compatible machines are also used more for spread-
sheet applications. Integrated Learning Systems (ILS) packages and the Alaska Ca-
reer Information System (AKCIS) are accessed mainly by IBM/IBM compatible ma-

chines.

Some respondents noted that the need for updated or upgraded labs are great in their
schools as typified by this comment:;

'We are in need ofa computer lab at the elementary and/or 4-6 com-
puter/CD-ROM laser disks in each classroom. Teachers have seen the
awesome power of laserdisks, CD-ROMs, multimedia, and content area
programs and are sold. We need to get them the tools to do it.”

Other lab descriptions showed the high level of sophistication achieved in some schools
with networking, other high end hardware, and utilization of software that allows stu-
dents a multitude of learning opportunities:

'We feel that we have one of the most complete and advanced com-
puter lab/network in the state. We strongly emphasize using the tech-
nology we have available to improve student learning and confidence."

Classroom Computers

The typical number of computers found in the classroom,is two; however, the number
of computers in classrooms ranged from 0 to 34. Again there is a wide disparity in the
numbers of computers located in classrooms where most students spend most of their
time. Twenty-one schools responded having no computers in the classroom. As one
respondent noted:

"They (teachers) also need personal access in their own rooms to a
Mac thatis networked throughout the school. We can’t make real
progress until teachers are comfortable with technology and there is
sufficient access to computers for both teachers and students."



Figure 8 shows the distribution of computers in the classroom by type. Most computers
found in the classroom are Apples and Macintosh with IBM/IBM compatible computers

lagging behind.

Figure 8 )
Types of computers inthe classroom

Macintosh
36.6%

Other Hardware
2.1%

Apple

45.3%

IBM/IBM Compatible
16.0%

Figures 9,10, and 11 show the reported uses for each type of computer found in class

room.
Figure 9 _ ]
Classroom Instructional uses of Macintosh computers Inschools*

Percent

'75.7% ol schools reported having at least 1 Macintosh com puter In at least lclassroom

Figure 10 )
Classroom Instructional uses of Apple computers Inschools*

Percent

CH

75.7% ol schools reported having at least 1 Apple computer Inatleast 1 classroom



Figure 11 )
Classroom Instructional uses of IBM computers In schools*

Psrcant

*34.1% of schools reported havina 0* least 1 I3M computor In at least 1 classroom

Very little difference is seen in the uses of computers in the classroom and uses in the
lab. The top use of computers in the classroom is word processing, followed by drill
and practice and keyboarding, desktop publishing and database use. Again, however,
the type of computer in the classroom makes a difference in its use. Apple computers
nre used more for drill and practice and keyboarding. As inthe labs, Macintosh com-
puters are used more heavily for desktop publishing than Apple or IBM. Use of IBM/
IBM and Macintosh computers seems to be more evenly distributed among a wide
variety of applications. IBM/IBM compatible classroom computers are used signifi-
cantly more for accessing the Alaska Career Information System (AKCIS) and for
Integrated Learning System (ILS) packages.

Library/Media Center

The third general configuration of computers in most schools are those in the library/
media center. Figure 12 shows the distribution of computers in the library by type.
Library configurations are notable in that IBM/IBM compatible computers are more
prevalent than Apple brand computers.

Figure 12
Types of computers Inthe library
Apple :
17 5% Macni%(/zsh
IBM/IBM Compatible Other hardware

37.0%



Figures 13, 14, and 15 show the reported used for each type of computer located in
libraries.

Figure 13 i i i

Library instructional uses of Macintosh computers in schools*

Pmoont

Figure 14 ) )
Library instructional uses of Apple computers in schools*

Percent

Figure 15 )
Library Instructional usee of IBM computers Inschools*

Percent

Computers located in libraries are used similarly to those in classrooms and labs,
though uses more commonly connected to the library such as conducting reference
searches predominate. The three highest uses of computers located in libraries are
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word processing, reference searches, and databases. Consistent with responses
regarding hardware in the other two configurations, Macintosh computers are used
more for desktop publishing and multimedia than the othertypes of computers. I1BM/
IBM compatible computers, however report far more use in conducting reference
searches. That may be due to the online or CDROM technologies employed to conduct
reference searches. Apple computers are reported more heavily used even in the
library for drill and practice.

Overall

Many of the computers noted in all three general configurations are older Apple lie and
lie computers especially in the classroom where Apples represent 45% of the total
number of classroom computers. These computers while still adequate for initial learn-
ing of keyboarding and word processing and still being used heavily for drill and prac-
tice are not suitable nor upgradable for the newer applications in schools— hypercard,
multimedia, and many interactive uses. As these respondents noted:

“We are severely lacking in technological equipment to enhance
teaching and learning. Many of our machines are obsolete. We have
not even had sufficient funds to repairall of the items that have
broken down during the school year."

“We need updated technology badly. Ifeel our staff would be more en-
thused than they are if we had the technology to work with. The technol-
ogy in the building is very outdated nor is there enough to go around.”

Printers

Schools were asked to report how many printers they had available for use outside
their computer labs. The availability of printers outside the lab gives students and
teachers more flexibility in the use of computers on a daily basis. Figure 16 represents
the kind of printers available in schools outside labs. As inthe case of computers, the
most printers available for use are dot matrix computers which is an older and more
limited technology.

Figure 16
Types of printers In schools



Calculators

The National Council of Teachers of Mathematics (NCTM) has recommended students
have available to them and use calculators to perform certain kinds of math functions.
Principals were asked to report or the number of different kinds of calculators in their
schools. Most calculators in use by schools are basic four function calculators. About
17% of the total number of calculators reported were scientific calculators generally
used in secondary level mathematics classes, and only about 4% are graphing calcula-
tors, a powerful tool recently made available with widespread applications for grades 7-
12. Figure 17 shows the hreakdown of the types of calculators reported in the school.

Figure 17
Percent of calculators used In schools

Four-function
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Other
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Graphing
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Figure 18 denotes the prevalance of each type of calculator by grade level categories
of schools Most of the basic four function calculators are located in elementary schools
with an additional 21% of four function calculators in schools containing grades PE-12.
While 18% of the schools reported having no four function calculators; one elementary
school reported as many as 500 four function calculators, again showing the wide
disparity of available technologies in the schools.

Figure 18
Percent of calculators used by each type of school
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The number of scientific calculators are spread fairly evenly among all types of schools.
However, middle/jr high schools represent only a little over 7% of survey respondents
but have 27% of the scientific calculators. Nearly half of the schools reported having no
scientific calculators.

Graphing calculators which are generally used in more advanced classes are found
predominantly in secondary schools with a total of 45% located in high schools. Again,
since high schools account for only 10% of survey respondents, this shows that the
highest concentration of these tools is where one would expect them. No graphing
calculate.o were reported in 167 schools or 63% of the schools responding to the
survey. Only eight schools reported having enough graphing calculators for entire
classes of students to use. Lower number of graphing calculators may he due to the
recency of of graphing calculators introduction to educators and to their higher cost
relative to other calculators.

Telecommunications and Video Based Technologies

Many schools are increasingly using telecommunications and video based technolo-
gies. Networks are increasing that give teachers and students access to information
and other people through telephone lines, satellite dishes and cable television. In this
section of the survey, principals were asked to report on the prevalence and use of
these types oftechnologies in their schools.

Modems

In order to access telephonic based networks itis necessary for schools to have mo-
dems. Only 175 modems were reported available for instructional use. One hundred
schools (38%) reported having no modems. The maximum number reported available
for instructional use by schools was 4. The data shows that more high schools re-
sponding to the survey have modems available for instructional use than other types of
schools. Figure 19 shows the availahility of modems by type of school.

Figure 19
Percent of schools that have at least one modem
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On-line Resources
Schools were asked what online services are accessed for or by teachers and students.

Figure 20 shows the percent of responding schools using online networks.

Figure 20 . ]
Percent of schools using On-line sources
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More schools responding to this question use the University of Alaska Computer Net-
work (UACN) than any other identified network. The largest use of UACN is for elec-
tronic mail followed by bulletin board access. Use of the Internet was the second high-
est reported network used. The Internet is a large electronic highway that allows users
access to many online and data networks. Use of the Internetto access online re-
sources indicates that some schools are beginning to utilize this powerful resource for
instruction,

Figure 21 shows the most reported uses of all online services or networks.

Figure 21 ) o
Percent of schools using telecommunications
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In order to access online services, utilize audioconferencing and audiographics for
instruction, teachers and students must have access to a very basic technology—the
telephone. Answers to the question what percentage of your classrooms have phones
generated a wide disparity of responses. Nearly half of the schools responded that
none of their classrooms had phones. Yet, nearly 20% responded that all of their
classrooms had phones. The average number of classrooms with phones was 26.7%.



There were four districts ~ which all schools responding to the survey reported phones
in all the classrooms. This is an indicator that some districts have committed to having
phones in all classrooms. There were also eight districts in which all responding
schools reported no phones in classrooms. Lack of access to phones was seen by
some respondents as problematic as noted by this comment:

"Besides money, we need an attitude conducive to the 21st century
All the buildings have electrical conduit for TV cable and tele-
phones/computer lines but the decision was made... notto install
everything. Now the money is gone and so are many of our hopes.
We still cant getanyone to allow us to installphones in class-
rooms!!"

Schools were also asked to report on the kinds of telephone based technologies avail-
able including Fax machines, audio conference, audio graphic and other equipment
and how they are used. Figure 22 shows that only about a third of the schools have
FAX and audio conference equipment available for instructional use. A very small
percentage of schools have audio graphic equipment. Utilization of such telephone
based equipment is higher for teachers than for students.

Video/visual based Technologies

Digitization and compression of video technologies are quickly changing the video
technology landscape. Use of digitized video over fiber optic networks will allow 500+
channels of entertainment and information in the home Plans are currently underway
for services on these networks that will allow video on demand, mo'e extensive home
shopping, electronic medical house calls, electronic banking, acce .3to databases and
electronic libraries, and highly interactive games. These new networks have vast
potential for use by schools, however most schools do not have the infrastructure to
capitalize on the potential these networks hold for education.

Most schools responding reported having the "basic” technology of videocassette
recorders and monitors. Although some schools still report having no video cassette
recorders (VCR's) or television/monitors, the maximum reported was 25 VCR's and 40
televisions/monitors in a school. Figure 23 compares the schools reporting not having
the indicated technology to those reporting at least one. As can be seen in the graph,



digital/video cameras and CD-ROM players are fairly prevalent in schools; laserdisk
players and LCD display panels are scarcer technologies.

Figure 23 .
Comparison of school reports of video/visual-based technology
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As is the case with telephones in schools, there is wide disparity among schools with
cable television. Nearly 50% of the schools reported that none of their classrooms

have cable television. On the other hand, over 20% of the schools responded that all of
their classrooms have cable. Schools reporting no cable in the classrooms were re-
viewed in light of the Alaska Department of Administration's "Inventory of Communica-
tion Facilities Serving Alaska, 1992". This review revealed that nearly one-third of
schools without cable have no cable available in their community.

Schools were asked to report on the ways they are using video and visual technologies
in their schools. The most common use of all video based technologies was as supple-
mental instructional resources as noted in Figure 24.

Figure 24- , , ,
Percentofschools using video/visual-hased technology for
Instructional uses

In other words, teachers are generally utilizing these technologies primarily as adjuncts
to their classroom instruction. Staff development accounts for the second highest use of
these technologies followed by student production. Some differences in uses were
found among the different video based technologies. CD-ROM's most prevalent use is
to provide teachers with supplemental resources (88%). The next highest use of CD-
ROM is for student production (28%). Satellite technology’s second highest use (74%)
is in the delivery of credit coursework. This is as expected since 80% of the survey
respondents with satellite capability are involved in the state's Star Schools project

20



which delivers credit courses to students. Satellite dishes were noted by several re-
spondents as a means to open up student experiences:

"We use the satellite classes extensively, both for the students and
staff development. Ithinkitopens up the curriculum, in the small
schools, for those students who are academically beyond the scope of
a one-two teacher high school. Technology has to be careful not to
become a tumor in the educational process, butpartofit.”

Also, as expected, schools reported that the highest use of digital and video cameras in
schools is for student production. The second highest use (63%) of laserdisks is for
post secondary education.

Comments from the survey indicated that some respondents feel a need for a statewide
telecommunications network able to connect all schools with audio, video and data:

"We need to move towards a statewide network able to access data, video
conference and in general communicate. Resources and curriculum...
need to be available to all Alaskan teachers and students. Just think
abouthow great we can become if we share the best of what we all have
to offer.”

Technology Priorities/Planning

Principals were asked how high a priority instructional technology is for their schools on
a scale of 1to 5 with 5 being a high priority. The majority (74%) of respondents to the

survey indicated that instructional technology is a medium high to high priority for their

schools as seen in Figure 25. This correlates very strongly with the 78.7% of superin-

tendents reporting a medium high to high priority for technology in their districts.

When asked whether the schools had a technology plan, nearly 55% indicated they do
have a plan. Figure 26 shows the percentage of schools responding to the survey and
their response to this question.
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Figure 26
Percent of responding schools with a technology plan
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Some respondents noted that a comprehensive plan needs to be developed:

"The use ofinstructional technology is on the rise in our district-
though the districtas a whole needs to develop a plan for total techno-
logical expenditures, training, monitoring, and coordination. Ourstu-
dents are very motivated by computer use and other technology. My
staff needs the additional training required to use technology compe-
tently and instruct students effectively.”

Principals were also asked to indicate areas otherthan money in which their school
needs assistance to effectively use instructional technology. Responses to this open
ended question were analyzed and categorized. Overwhelmingly, the respondents
indicated that training was the most serious need. Table 6 indicates the generalized
responses and the times that comment was made.

Table 6 _
Technology Needs Other Than Funding

Comment Number of Responses

Teacher training/staff development 124
Equipment/equipment upgrades
Personnel/support staff , ,
Informs'ion on new software/media/technologies
%pftws "e/software upgrades

ime
District/building commitment or plan
Adequate funding/resources _
Telephones/better telephone service
Technical support/maintenance
Building changes Sspace_/wwmg/rooms)
Building/district networking .
Information/resources for implementation
Statewide network _
State adopted technology c. rriculum
On-site technical assistance
Assistance in developing a plan
Integration into the curriculum

wwwwho—nooBBREHRS
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Table 6 (cont.% _
Technology Nees Other Than Funding

Comment Number of Responses

Parent training

Student training

innovative instructional approaches
Statewide technologY plan

Evaluation of technology

Access to Internet and Online resources

NIPNOINIPNONIN

Comments in this section of the survey indicate that the higgest need in the schools is
for training of teachers. As one respondent noted:

“Just having computers, networks, labs, CD ROMS, etc. inaschool is
notenough. Allstaff members using this technology should receive
enough inservice training during school hours to build confidence
and make things “user friendly”. Ifitis importantenough to have this
technology in the school, itis important enough to spend the money
for proper inservicing This builds a positive attitude and promotes
the fuliuse of these new instructional tools. ”

Further Comments

Finally, respondents were given an opportunity to make general comments. This sec-

tion saw a variety of responses ranging from those discussing the survey itself to others
noting the kinds oftechnologies currently used in the respondents schools. There were
several redundancies with the question asking about needs other than funding. Where
applicable, the responses were categorized. Table 7 lists the multiple responses found
in this section and the number of incidents for each response.

Table 7
General Comments
Comment Number of Responses
Need technology inthe school 17

Plans to implement technology including new tech.,
Star Schools, personnel

Need _teachertralmn% . .

Description of current technologies used inthe school

Information on school demographics that had a bearing
on the survey ,

Need for a plan/work on a plan described

Eeeéi_ facility with technological capabilities
undin

Need c%mputer for each teacher

Multimedia interest

Star Schools use

Telecommunications interest ,

Lack of teacher/admin, understanding of technology

Rural Schools need technolo%r ,

Need statewide integrated audio, video, data network

Comments about the survey

NN WWWEANMYy oB®
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Survey Conclusions/Recom mendations

Both the majority of superintendents and principals responding to the survey gave
educational technology a high priority for their districts, but fewer indicated an articu-
lated plan. Because research has shown that successful integration of technology
depends on a careful plan, itis recommended that school districts place a priority on
technology’s role in the schools and develop a plan for its acquisition and implementa-
tion. A well developed plan includes not only a strategy for acquisition of technology,
but also strategies for integration into the curriculum and training of staff. Planning
must account for the long-term process of adoption of new technologies before integra-
tion into schools is successful.

Training is an issue that stands out in the survey as the number one need beyond
funding. U.S. employers spend $50 billion a year to train employees often focusing on
the means, both technological and human to enhance job productivity, yet school
districts spend very little to train their employees in the new ways to make instruction
better and more efficient use of technology. Ifteachers are to become leaders in the
information age in a business that is basically an information business, they must be
trained to use technology at least as effectively as employees in the private sector.

The survey pointed out that there is generally high levels of use by both teachers and
students of the technologies now in place in Alaska schools. However, it also points
outthat schools are in need of upgraded equipment, newer equipment and training in
order to effectively use technology to enhance learning. As one respondent stated:

"There needs to be upgrading of all software and equipment. Without
funds for this, it willnot or cannot be done. You can only stretch
money so far with the high cost of the technology. Would like to see
up-to-date technology but beyond our local school budget.”

Studies have shown that people retain 10% of what they see, 20% of what they hear,
50% of what they see and hear, and 80% of what they see, hear and do. When applied
to the technologies available, it is when you add the power of interactive technologies
and those capable of allowing students to access and manipulate information and
create meaningful products that you dramatically increase the ability of technology to
enhance learning. As technology rapidly changes to an integration of voice, video and
data, schools with more powerful computers connected to sophisticated networks will
be positioned to take advantage of these resources.

The survey also indicates that there are wide disparities across the state and even
within school districts in the numbers and kinds of technologies availahle for teacher
and student use. Some schools have few technologies or predominantly older tech-
nologies for instructional use, while other schools have sophisticated labs, CD-ROM
players, digitized cameras, telephones in every classroom or other technologies with
which to work. As the resources that technology makes possible hecome more com-
mon and in demand in the classroom, educational equity will not be possible until
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schools are capitalized with the hardware necessary to access to those resources
possible.

As with the hardware, access to basic infrastructures that make educational resources
available to teachers and students on demand is widely disparate. Telephone lines,
cable television or satellite dishes, and building networking make accessing online data
networks, video resources, distance education resources, and much more possible.
Again an equity issue is raisea when some students and teachers have access to such
materials and others do not. Equal educational opportunities cannot be really equal
when some students are more prepared for life and work opportunities in the informa-
tion age than others. In this regard there is a role for statewide networks or plans as

this respondent notes:

“An overall strategic plan for state-wide implementation of technology
is in order, a wide area network connecting all schools and classrooms
by modem, fax, voice and video to provide distance education, collabo-
rative learning and exchange of powe> 'ul ideas, enough technology to
make schools empowered for the 21st century.”






N ortin Star Elementary

Kenai Peninsula Borough School District
P.O. Box 8629
Nikiski, Alaska 99635

Donna Peterson, Principal Phone:(907)776-5575
Joan Kimball, Secretary Fax: (907)776-8423

February 17, 1994

Representative Kay Brown
Alaska State Legislature
State Capitol

Juneau, Alaska 99801-1182

Dear Representative Brown,

This letter is written In support of House Bill No. 106 - an Act establishing the
Alaska education technology program.

A great deal of research and long-term awareness of educational technology
has been a major effort at North Star Elementary in Nikiski, Alaska. Since our
inception, seven years ago, North Star has listed technology as a top priority
throughout the building. We believe that technology should be used as a "tool" in the
!earn|ng1 and instructional environment.  The potential of technology as a learning tool
is largely untapped but, at least in our school, we have begun the quest for Integrating
|techn.ology and can provide evidence of its already successful impact on student
earning.

~Inatransitional blend of old and new, North Star has three computer labs: 26
station Apple GS lab for computer assisted instruction; 26 station Mastery
Development lab for monitoring student progress in math and keyboarding skills; and
a 26 station MAC LC 520 (with built in CDs) for student production. Kindergarten
through fourth graders spend 30 minutes each day In one of these labs, rotating
through each on a reqular basis depending on cuiriculum and project omphasis. Fifth
and sixth graders spend 45 minutes each day in one of the lahs. Classroom teachers
collaborate once a week with the technology staff to plan program delivery and
objectives for students.

The GS lab for computer assisted instruction was the first technological area
developed at North Star and is still a strong component of our.technology.f)rogram.
Dozens of software programs and accompanying documentation are available for
classroom teachers to use in teaching and expanding their curriculum objectives.
Color, graphics, sound, and animation enrich the presentation of knowledge.
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Computer assisted instruction provides tireless patience and faster feedback for every
user in an interactive format resembling the Information world of today. An example of
a program used in the GS lab is “Five Star Forecasting” where students (studying a
weather unit in the classroom) practice forecasting weather based on computer

simulations.

The Mastery Lab provides ongoing record keeping and monitoring of student
progress in math skills and keyhoar mP skills. Networks of computers sharing
Information have allowed the individual assessment of over 300 students' math and
keyhoarding progress. Students are able to move forward at their own pace and are
not shackled to the group movement through any given concept. Students, teachers
and parents are provided with regular, detailed reports regarding Individual progress.
Each year, students in third through sixth .ﬁrade receive approximately one month of
instruction and practice in keyboarding skills. 10 words per minute Is the minimum
expectation for third graders. Basic math skills (addition, subtraction, multiplication,
and division) are also monitored. Once these skills are mastered, upper elementary
students move into the Mastery Math program - a program that tests, tracks, reports,
and provides remediation tasks for students. Mastery math uses computers for these
ta~ks so teacher can spend more time doing what they do best - instructing,
ovizluating, and motivating students. The Mastery Math curriculum covers topics
ranging from numeration and place value through pre-algebra. These topics are
divided into 205 separate objectives (52 units), each with its own worksheet and test
%uestlons. Students work at their own level. Our math computation skills on the lowa

est Of Basic Skills (I.T.B.S.) have increased dramatically since this lab has been In

operation.

~Our technology addition due to the Reduced Class Size Grant Is the LC520 lab.
This use of technology as a tool for accessing, processing, and communicating the
vast amounts of Information now available is one of our most exciting endeavors at
North Star. Classroom teachers report gains in student writing ability - actual testing
evidence will be available after the District Analytic Writing Exam in April. Students see
only the abilities of these tools and are not hampered by the preconceptions many
adults have. The use of word processors, art {Jrograms, and simulations are a start in
providing the building blocks for those who will live and thrive in the 21st century.

~ While success and progress have been made at North Star, we would be the
first to admit that technology integration is neither comflete nor perfect. First of all,
there are no timeouts while we learn, adapt and modify emerging technologies.
Secondly, we are often in unchartered waters with no one to help us as we make
mistakes and leam new strategies. Lastly, our student population is a moving target
with constantly chanfc];mg needs and abilities. The technology itself Is evolving at a
phenomenal rate. These all combine to create a challenge of often times heroic
Proport[ons_ given the short lived duration available for savoring successes. North Star
s contributing to the development of an educational model that makes use of new
technologies, while still maintaining the ideal and goal of providing the best possible
education for every student.

P.



With House Bill No. 106, the State of Alaska is sending the message that
technology and education are |mF0rtantto the future of our children. Our'school can
be used as evidence that technology and education can work together well to increase
student achievement and make a poshive difference in student's lives. We would be
happy to share further in‘ormation with you as needed.

Sincerely,

/fcdrnoia.

Dr. Donna Peterson
Principal, North Star Elementary
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February 17,1994

House Finance Committee
Alaska State Legislature

Belov is my testimony today before the House Finance Committee on HB 106 that
you requested to have faxed to you.

My name is Helen Barrett and | am currently the Past President of the Alaska Society
for Technology in Education as well as the coordinator of Alternative Education/
Distance Delivery for the University of Alaska Anchorage School of Education.
(Incidentally, I did my dissertation research on how adults teach themselves how to
use personal computers while | was Staff Development Coordinator for the
Fairbanks School District.) | have been supporting the Educational Technology Bill
since its inception in 1990. In my opinion, time is running out for preparing
Alaska's children for the next millennium.

The changes in the applications of technology to education have been dramatic over
the past ten years but will pale in comparison to the changes anticipated in the next
decade. With the projected implementation of the National Information
Infrastructure initiative of the Clinton Administration, along with the Satellite
Interconnect Project under study by the Hickel Administration, the impact of
technology in education will expand dramatically, and our students and teachers
need to be prepared to meet these challenges.

In the Spring of 1993, the Alaska Department of Education conducted a Technology
Survey of Alaska Schools. One finding of that study was that, aside from the
acquisition of new technology, the greatest need of Alaska schools related to
technology was for training teachers and administrators to use what they already
own. In a statewide Technology Leadership Retreat held last October, this need was
further supported.

The University of Alaska is preparing to meet this need. In October, 1993,
representatives from all three Schools of Education in the UA system met with
President Komisar at the UA Teacher Education Colloquium. One of the
recommendations of that meeting was to develop a plan to explore the broader
availability of the UAS program Educational Technology, currently only available
on campus in Juneau. The Alternative Education program at UAA's School of Ed is
prepared to develop a complementary Professional Development program in
educational technology using a variety of open learning technologies for those
teachers who simply want to increase their skills, without pursuing another degree.
However, it should be noted that only the School of Education in Juneau has a
permanent faculty position dedicated solely to Educational Technology.
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The Ed Tech Bill would keep Alaska svn a par with many other states' initiative
toward funding educational technology. In the last year, | have been to several
national and international technology conferences, and consulted with school
districts in other states. It has become obvious to me that Alaska has lost the
advantage we had in the early 80s related to educational technology.

There are many examples in other states where classrooms have been transformed,
teachers energized, and students empowered by appropriate uses of educational
technology. We need to research and publicize exemplary programs throughout our
own state.

Some scholars say we have gone past the computer-based Information Age and are
now entering the Communication Age, where we will find computer technology
merged with television and the telephone. If the pace of change bewilders many
adults, think how much we shortchange our students if we do not provide an
educational system that allows them to learn using the economic survival tools of
the future. To quote David Thornburg, are we preparing our students for their
future, or for our past?

Thank you.

Postscript
A fter listening to the rest of the testimony, | have a few more comments.

There are two main methods for funding educational technology in our state:
through capital dollars when facilities are built, and through operating funds, for
"older" schools. This funding method has created gross inequities between schools
throughout the urban areas of the state. Even in schools built since the early 80's,
there is no capital funding to update equipment that is obsolete. This funding
method essentially amortizes electronic equipment, with a seven-to-tcn year life
span, over the 30-year life Span of "bricks and mortar”. Furthermore, a majority of
teachers received their teacher certification prior to the more recent technological
developments for education.

There were two components needed in an Educational Technology development
program: technology for schools and staff development for teachers and
administrators. Increased funding for technology without planning and training
would be wasteful of the resources. Increased funding for training without
classroom-bascd equipment reduces teachers' motivation to learn as well as the
effectiveness of the training program. Both components of a technology
implementation program are essential, much as having a good instructor, an
instrument, and time to practice are necessary components in learning how to play a
musical instrument.

Technology has, and will, play a major role in changing the learning environment
in schools: it is virtually the "Trojan Horse" of restructuring. The key to change is
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not only through new tools but also through a new vision and a new definition of
learning, facilitated through training and development of all school staff members.
Such a program should be multi-faceted—both in using technology to improve

learner productivity, and in new models of teaching and learning in the classroom.

| also served with Representative Brown on the Alaska 2000 Technology Committee
and one of our recommendations that was forwarded to the State Board of.
Education was for a technology competency requirement for teacher recertification.
We have the technology and the expertise in this state to implement that
requirement, if we only had the mandate and the resources.

It should also be noted that there is federal legislation that has recently passed.
Below is a news item that | recently pulled off the Internet:

Subject: Senate Passes Goals 2000: Educate America Act
From: D. Bybee at TSTE USA National Office

On February 8, 1994, the US Senate passed its education improvement
framework legislation called "Coals 2000: Educate America Act". The

Act was previously passed by the US House Of Representatives and it

now goes to the conference committee which will fashion the final bill
from the House and Senate versions.

The Senate version includes the provisions for an Office of Educational
Technology and guidelines for State Educational Technology Planning.
Both provisions are funded in THIS FISCAL YEAR's budget.
Therefore, if the conference committee keeps these Senate Bill
provisions, we will have a Federal Office of Educational Technology in
the Department of Education and it should develop implementing
guidelines and release State Planning funds within a few months.

The passage of "Goals 2000: Educate America" begins a national process
of systemic school improvement. Its inclusion of specific provisions
which encourage uses of technology to facilitate school improvement
is @ major milestone in the history of educational technology in
America.

Our next legislative milestone will be the PASSAGE OF SENATE BILL
1040 —"Technology for Education Act”, With technology in the
framework, it is absolutely essential to have specific legislation to
support its potential contributions to school improvement. S.1040 is
the programmatic substance that must be built onto the framework.



JASON OHLER

University of Alaska Southeast School of Education, Liberal Arts and Science

Juneall ¢ Ketchiken * Sitia Juneau Campus

March 10, 1993

To: Representative Kay Brown

From: Jason Ohler
Director, Educational Technology Program
University of Alaska Southeast

Re: HB 106, Education Technology and HB 107, Bonds for
Educational Technology

Dear Representative Brown:

For seven years | have been directing a program whose primary mission is
to empower teachers and students with technology in effective, creative,
educationally sound, and culturally appropriate ways. In seven years |
have watched as a fascination with Apple lie computers and VHS players
on the part of a few educators has grown into a desire by many to use
advanced computers, telecommunications, multi-media, and other
technologies to make education more meaningful, relevant, and responsive
to the age in which they live.

Seven years ago Alaska had an edge in educational technology. It is my
observation that Alaska has lost that edge and that teachers are

frustrated with the lack of technology that they need In order to teach the
skills that they know their students need to enter today's work force, it
is also my observation that most educators believe that technological
proficiency needs to be a basic component of a well-rounded education and
that the tools needed to make this happen are, by and large, simply not

there.

Your proposal offers a real chance to regain lost time and lost ground. |t
offers a real opportunity not only to replenish classrooms with much

11120 Glacier Highway * Juneau, AJaska 99801-8671 « (907)789-4405 * FAX:(907) 790-5224



JASON OHLER P.

needed learning technology, but also to draw educators into the process of
planning for technolo?y and examining the best ways to use it to serve
their students, school districts, and ultimately the public. | commend you
on your foresight in this area and urge legislators to support your

proposal.

Pleas" let me know if | can be of further assistance.

/ / & [alL
Jason Ohler

Director, Educational Technology Program
University of Alaska Southeast

Phone: 463-5685, Fax: 586-1691, UACN: JFJBO



lam currently the PastPresidentofthe Alaska Society for Technology in
Education as wellas the coordinator of Alternative Education for the University
of Alaska Anchorage SchoolofEducation. ['d like to express a few opinions
aboutthe role of technology in restructuring our state's schools and the effort to
prepare Alaska's children for the nextmillennium . [ have been supporting the
Educational Technology Bill since its inception in 1990. Time isrunning outfor

Alaska's children. e %

The changes in the applications oftechnology to education have been dram atic
over the pastten yearsbutw ill pale in comparison to the changes anticipated in
the next decade. W ith the projected im plementation of the National

Inform ation Infrastructure initiative of the Clinton Adm inistration, along, w ith
the Satellite InterconnectProjectunderstudy by the HickelAdm inistration, the
impactoftechnology in education w ill expand dram atically, and our students

and teachers need to be prepared to meetthese challenges.

In the Spring of 1993, the Alaska DepartmentofEducation conducted a
Technology Survey of Alaska Schools. One finding of thatstudy was that, aside
from the acquisition ofnew technology, the greatestneed of Alaska schools was
for training teachers and adm inistrators to use the existing technology. In a
statewide Technology Leadership Retreatheld in October, 1993, this need was

further supported.

The University of Alaska is preparing to meetthisneed. In October, 1993,
representatives from allthree Schools of Education in the UA system metwith e
President Komisar atthe UA TeacherEducation Colloguium." One ofthe
recommendations of that meeting was to develop aplan to explore the broader
availability of the UAS program in EducationalTechnology,currently only
available on campusin Juneau. The Alternative Education program atUAA"S
SchoolofEd is prepared to develop a complementary ProfessionalDevelopment
program in educationaltechnology for those teachers who simply want to
increase their skills, withoutpursuing another degree. However,itshould be
noted thatonly the SchoolofEducation in Juneau has a faculty position
dedicated to EducationalTechnology.

The Ed Tech Billcould move Alaska into the forefrontofmany other states’
initiative toward funding educationaltechnology. In the lastyear,l have been
to severalnationaland internationaltechnology conferences, and worked with



schooldistricts in other states. [t has become obvious to me thatAlaska has lost
the advantage we had in the early 80srelated to educationaltechnology.

There are many examples in other states where classroom s have been
transformed, teachers energized, and students empowered by appropriate uses
ofeducationaltechnology. We need to research and publicize exem plary
programs throughoutourown state.

Somescholarssaywehavegonepastthecomputer-basedInf.orm ation Age and
are now in the Communication Age,where we willfind computertechnology
merged with television and the telephone. If the pareofchange bewilders many
adults, think how much we shortchange ourstudens ifwe donotprovide an
educationalsystem thatallows them to learn using the economic survivaltools
ofthe future. To quote David Thornburg, are we preparing our students for

their future, or for our past?



Testimony of Sally Rue on H.R. 106
House Finance Committee
February 17,1994

My name is Sally Rue. | live in Juneau, and am a member ofthe Juneau Board of Education, but |
am here today testifying as an individual, and, most importantly, as the parent of two
schoolchildren. | appreciate this opportunity to testify on H.B. 106.

As you may know, Juneau voters passed a $1.9 million bond proposition last October to take the
first step in funding technology in our schools. Many parents and other community members
worked hard to educate Juneau voters about what it would provide and why it was good for kids,
and the voters responded with their support (it won with 66% ofthe vote).

I support H.B. 106 and its companion H.B. 107 which would provide funding. | think it is critical
that the children we are educating today graduate from high school ready to work, ready to go on
to further study, ready to be productive members of this changing world of ours, in which being
able to manage and effectively use the massive amount of information which now exists is
mandatory.

We hear almost on a daily basis about this nation's need to be internationally competitive, to
produce educated and skilled workers ready for the workplace of today and tomorrow. We hear
that the jobs our children have in forty years don't even exist now, that tomorrow's workers must
be flexible, creative, and lifelong learners who will change careers a number oftimes in their
working life. We hear that workplaces must be efficient and productive.

All this is true and a good reason to begin integrating technology into our schools now.

But the most important reason to me is that it can help kids learn better and give teachers an
effective tool to help meet the diverse needs of children within the classroom. Technology can be
used in an almost endless variety of ways at all levels to improve teaching and learning in
everything from the most basic skills to the most abstract conceptual thinking.

Let me just mention some of the benefits | see? resulting from greater access to technology in our
schools:

*Kids have different learning styles; some learn easily from traditional teaching methods,
but many do not. Computer technology can be used by teachers to reach kids in more
ways.

*Computers and other educational technology often provide tremendous motivation,
especially for many kids who don't like school much (and often can make even basic
practice drills rewarding).

*Within one classroom, the developmental and ability level of students can vary by 3to 5
years; technology gives teachers one more tool to provide challenges at all levels.

*Some studies indicate that technology can be particularly effective in meeting the needs
of at-risk students. In some cases reduced drop-out rates have been attributed to the



introduction of technology into the classrooms.

Technology can be valuable in integrating students with disabilities into our classrooms,
and offers teachers another tool in meeting their unique needs.

*At the primary level, computers can be a powerful tool for beginning readers and writers.
Kids can often accomplish writing with a computer that they wouldn't be able to do by
hand because of still-developing motor skills.

*At the middle school level, technology provides access to resources and communications
that bring real world issues into the classroom, enabling students to make connections
between academic math or science studies and real world problem-solving.

*At the upper levels, technology can not only provide access to a multitude of resources
schools could never afford to individually own, but can also provide learning tools which
go way beyond what traditional methods can provide (two examples I've seen: an
interactive physics program on elasticity in which the student can manipulate the elements
to see how elasticity works and what happens when a factor is changed; a supply and
demand curve and how different conditions change it). These are tools which can clearly
help students grasp abstract concepts and apply them to the real world.

*At all levels, classroom computers can bring immediate access to a vast array of resource
materials; when a question comes up, teachers and students can pursue the information
while interest is high instead of having to wait for the weekly library period.

In addition to economic competitiveness and more effective learning, a final reason to put
technology in our schools is equity. Many children have some degree of access to technology at
home, but for many, school will be their only exposure, and it is vital that all children are afforded
this opportunity.

I see H.B. 106 as an important step in assisting school districts across the state to acquire the
technology needed to bring our schools into the twenty-first century. This bill takes into account
the fact that districts have varying capacities for local bonding, and requires local participation,
which | support.

I also like the process laid out in the bill: it contains three components which | believe are critical
to any district's successful use oftechnology: 1) it ties technology to the district's educational
goals, 2) it provides for comprehensive planning of technology and how it will be used to achieve
these goals, and 3) it provides for teacher training. The provision of some general fund monies
for planning and teacher training is particularly important because these are non-bondable costs,
but are critical to achieving the benefits | discussed above.

I hope the Committee will support this bill, including adequate funding, Even for districts like
Juneau that have taken the first step on their own, it would be oftremendous assistance in
continuing to work toward fully integrating educational technology into our schools.

Thank you for your time and consideration.



