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ABSTRACT

This packet includes reprints of articles and other
information concerning the use of computer networks in small, rural
schools. Computer networks can minimize isolation; develop stronger
links to the community; access reference information from remote
sources; and create professional and academic exchanges for teachers,
administrators, and students. The five sections of the packet cover
introduction to networking, funding, implementation of networking
technology in the classroom, issues such as equitable access and
staff development, and resources. Articles include: (1) "The
Executive Educator's Complete Guide to the Internet" (Lars Kongshem) ;
(2) “Restructuring for Learning with Technology: The Potential for
Synergy" (Karen Sheingold); (3) "Plug into a Netwark" (Doug Vander
Linden, Larry Clark); (4) "Network~Based Collaborations: How
Universities Can Support K-12 Reform Efforts" (John Clement); (5)
“Funding Electronic Classrooms" (Arlene Krebs); (6) "All aboul
Grants; Where to Get Them, How to Get Them, and Profiles of Schools
and Districts That Have Been Forever Changed-—for the Better—-after
Getting Them'" (Gwen Solomon); (6) "Education Online: Interaclive K-12
Computing" (Edward J. Valauskas); (7) "Technoclogy As a Vehicle for
Transformation" (Lynn Murray and others); (8) "Developing a
Telecommunications Curriculum for Students with Physical
Disabilities" (Terrvy S. Gandell, Dorothy Laufer); (9) "Doing Science
in the Electronic School District" (James D. Lehman and others); (10)
"A Community of Learning'" (Geriann Marie Walker); (11) "Education
On-Line" (Yvonne Marie Andres); (12) "Telecommunications: Avoiding
the Black Hole'" (Margaret Riel); (13) “Linking Northwest Schools to
the Internet" (Lee Sherman Caudell); (14) "Could Computer Use Be a
Form of Tracking?" (Ike Coleman); (15) “Electronic Networking and the
Construction of Professional Knowledge'" (Gary D. Watts, Shari
Castle); (16) “Blinded by Science" (Tom Snyder); (17) "Alternative
Assessment: Putting Technology to the Test" (Igabelle Bruder); and
(18) "Responsible Citizenship in the Electronic Community" (Sally
Hebster, Frank H. Connolly). The last section lists resources,
including companies providing on~iline services, information
resources, funding organizations and ideas, books and articles on the
Internet, and journals related to educational techhwlogy. (LP)
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Dear Rural, Small Schoo! Educator:

Imagine a school where students talk with genencists, biologists, chemists, historians, or writers
across the country ~ or the world - to find the most current knowledge on their science, social
studies or English project. Imagine students developing effective communication and study
skills by collaborating on research with peers and teachers via electronic mail or explonng
sources of information on a database. These networking technology projects are a reality in
many rural, urban, and suburban schools around the country.

These networks ~ often spoken of as "the information superhighway" or, in reference to
education, as the creation of a "global village" - will affect the very nature of leaming, teaching
and knowledge. This Information Exchange Packet is compiled in response to the efforts to
bning students, educators, and administrators online and to address ongoing restructuring
endeavors 1n schools. The advantages to this kind of communication system, particularly in
rural schools, include minimizing isolation, developing stronger links to the community,
accessing reference information from remote sources, and creating professional and academic
exchanges for teachers, administrators and students.

This packet, divided into five sections, covers practical and theoretical concerns in this area.
The first section consists of introductory articles which give general explanations of networking.
In the second section are arucles on funding, perhaps the most important concern for rural and
small schools. The third section describes classrooms and schools where networking technology
1s berng implemented. Issues such as equitable access, ethical use, assessment, and staff
development are examined 1n the fourth section. The last part of this package is a resource list
of ccmputers and education journals, informaticnal orgamizations and online services available
to schools.

With our pzcket we hope to convey the enormous potential i linkiag student to student,
school to school, and to encourage educators to begin their ivestigation and implementation of
successful and innovative technologies. We have mcluded an evaluation card for your
comments on this information packet and we also welcome your suggestions for furure topics.
Please note any 1deas that you may have on this card or contact us at the Rural, Small Schools
Network, 83 Boston Post Road, Sudbury, NA 01776, (508) 443.799],

Sincerely,
g B AR,
ohn R. Sullivan, Jr, Ed.D. ¢ Ruth M. Baver Sejk_/
Program Director Associate Program Director
Rural, Small Schools Network o {} Rural, Small Schools Network

serving New Enzland. New York Puerto Rico. and the US Virgin Islands
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SECTION . OVERVIEW OF NETWORKING TECHNOLOGY
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Reprinted with permission from The Executive Educator, April 1994. Copyright 1994,
the National School Boards Association, all rights reserved.

The Executive Ecducator’s

®  CONPLETE GUIDETO
THE IRTERNET

By Lars Kongshem

A visualization study of the NSFNET—the Internet's Natiorial Science Foundatiomfunaedruearch and education ckbone
network-—one by the National Center for Supercomputing Applications shows traffic volume froin low (purple} to high (white).

ou've probably heard the buzz about the Internet: It's the hottest information and com-

munications tool of the '90s: it's spawning the national information superhighway; and
pioneering elementary and secondarv schools across the country aren't waiting for the
future-—they're connectng to it now.

Last year. the Internet rose from obscurity to household word. Within the space of lit-
tle more than 12 months. what had long been of interest mainly to scientists and uni-

versity researchers was suddenly in the public spotlight, as newspapers, magazines,

television news shows. Vice President Al Gore, even the Doonesbury comic strip sang
its praises.

@

Today. more and more U.S. schoolchildren are using the Internet in their classrooms to corre-

v (r Rube) Pullesson, M(SA

he Executive Educator,
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spond elecrronically with peers in distant countries and
nearpy towns, colluborate on projects across conunents,
query scientists for the latest discoveries, and retrieve
text. data, and images from university and govemnment
host computers scattered across the globe.

Some critics question the wisdom of exposing stu-
dents to uncensored information and opinions from all
corners of the world, but savvy educators are learning
ways to tap into the vast educational potential of the
Internet while steering clear of danger areas that can
land a school district in trouble, (See “Cybersex and
Other Intemet Hazards,” page 64.)

What's more, administrators and teachers are taking
advantage of this “mother of all computer networks”
themselves, breaking free of geographic and profes-
sional isolation to discuss common concerns and de-
velop joint curriculum projects with a worldwide com-
munity of like-minded colleagues. And they're finding
that on-line resources for professional and personal de-
velopment are just a few keystrokes away.

So just what exactly is the Interne?? How do you get
connected? And what can the Internet offer you and
vour schools? “The Executive Educators Complete
Guide to the Internet” will tell you what you need to
know to get started.

From the Cold War to the classroom

The Internet's roots go back a quarter century 1o a Pen-
tagon research project 1o develop military computer
networks sufficiently robust to survive World War 111

Armed with this technology, the Internet has evolved
into a global electronic village that celebrates cpen g
cess o information and learning. ‘foday, its the wc’
largest public. cooperative, wide-area computer
work. Though no one knows exactly how many people
have Internet accounts, current estimates peg the num-
ber at close to 20 million users.

The phrase -a network of nerworks” is often used to
describe the Internet. in fact, the Internet is not one
physical entity; rather, it is a ccoperative agreement
among a multitude of government, public. and com-
mercial computer nerworks to connect to each other in
a standardized way so as to share resources and infor-
mation,

The Internet works because all computers con~ected
to it have agreed to speak the same language: Trans-
mission Contrel Protocol/Internet Protocol. or TCP/IP
for short. This cooperation has created a global web of
computer networks that interconnects computers of all
shapes and sizes, from Cray supercomputers and multi-
user mainframes to desktop PCs and Macs. :

Physical communication links among computers on
the participating nietworks and among connected net-
works run the gamut from telephone lines and fiber-
optic cable to radic and satellite transmissions. Yet to
the user, the Internet appears as one gigantic, seamless,
virmual network.

New networks are joining the Internet at the rate of
one every 10 minutes, and for every network that iqj
the usefulness of the Internet increases. In a si
year—from October 1992 to October 1993—the Inter™h
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and information. E-mail gateways to smailer non-profit and commercial computer networks allow users in 137 countries to exchange electronic mail.
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doubled in size, to 16.500 nerworks connecting a total
of 2 million computers in 62 countries.

Tle Internet has achieved critical rmass: It has be-
come the standard for public comiputer network com-
munications by virtue of its sheer size. From the U.S.
Depantment of Education in Washington to teachers and
students in Texas; from reformers in Moscow to re-
searchers in Antarctica, communicating using the Inter-
net is becoming the norm,.

Although the US. gov-
ernment subsidizes some
of the Internet's major ar-
teries for the research and
education community, the
Internet is not free: All
parucipaung networks pay
for their own individual
pieces of it. However,
most of the Internet's
costs are fixed—a situa-
tion ideally suited to
schoois. Once you've paid
for the connection, it
makes little difference
whether it sits idle or
whether vour students
spend all dav retrieving
information from a com-
puter in Tokvo.

Last fall. the California
Depariment of Education
officiallv adopted the use
of the Internet for
statewnide efectrontc com-
munications and recom-
mended that school dis-
tricts and county offices of educatien follow suit:
"Planning today to become part of {the Internet] will
posiion schools and districts to take advantage of
statewide. ratonal. and global communications oppor-
nines tomorrow,” the depanment savs.

Getting your message across the Net

On the Net. as network gurus like o call the Internet.
one of the mest useful and least compiicated things to
do 1s send electromic mail. Uniike mail vou send using
the U S. Postal Senvice ("snail mail.”" in the vernacuiar of
the Net) Internet e-mail s delivered 1n seconds. even
to other continents. It beats faxing. t0o. because vou
don t have o pav extra for long distance.

Internet e-mail addresses might look crvpuc at first
giance. vet they all follow the same simple structure: a
user s log-in name, followed by the “8" sign. followed
bv the name of the host computer the user has an ac-
count on. The name is expressed in a string of “do-
mains” separated by penods. (Domains are simply a hy-
erarchical method of naming and categorizing host
computers on the Internet.) For example. President Bill
Clinton s e-mail address is president@uwbitebouse. gov—
and ves. vou can wnte to him.

E-mail is a very versatile medium-~invatuable for in-
stant personal comrespondence, vet aiso capable of deg

DL COPY VAL ARL.

Typical of the Images you can access through the Intemat is this view of
the Hubble Space Telescope. Imax photo courtesy of NASA, the Smithsonian
Institution, and Lockheed Carporation, To access: ftp dftnic.gsfe.nasa.gov

livering other useful services thar have immediate appi-
cauons in the classrcom.

One such use is the mailing list, also known as a
“listserv.” A mailing list allows any number of people
who share an interest in a specific topic to parucipate
in a discussion forum via e-mail. It works like this:
When you send e-mail 1o the mailing list address. vour
message is broadcast automaucally to everyone who

has subscribed 12 the list.
Replies can be made in
public to the list. or In
pnvate by responding di-
recdy to the person who
sent the message. Some
mailing lists even dis-
tribute electronic news-
leers.

Why use e-mail and
mailing iists in schools?
Research and anecdotal
evidence have shown that
students who wnte for an
audience of their peers on

. the Net are more highiy
motivated and produce
higher qualitv work than
students whose writing
assignments wiil be read
only by their teacher.

“We have third-graders
who are connectng with
8-vear-olds in Guadala-
jara, Mexico, and eleventh-
graders who are discussing
gun control with smudents
in Tokvo, Japan,” says
Leigh Zeitz (zeitz@uni.edw). instrucuonal technology
coordinator at the Malcolm Prce Laboratory School in
Cedar Falls, lowa. (Zeuzs comments, and those of sev-
eral other educators throughout this guide. came to The
Executive Educator via Internet e-mail in response to a
query posted on several mailing lists.)

The Internet abounds with collaborauve K-12 pro-
Jecis. often based on mailing lists. that involve students
in wnung and shanng their work with other students
worldwide-—evervthing from sumple pen-pal exchanges
to muludisaiplinary projects that involve science. geoo-
raphy. and ditferent cultures. (For a list of ongoing pro-
jects and how to join them. see “"Curriculum Projects on
the Net.” page 00.) :

For teachers and administrators, e-mail and mailing
lists provide the perfect medium for networking in the
human sense, a way to discuss concerns and solutions
to problems that are shared across district, state. and
national boundanes.

Barry Rowe (browe@ncsa.uiuc.edu), who teaches
chemistry and hypermedia at Champaign Centennial
High Schooi in Champagn, 1ll., parucipates in Internet
mailing lists to keep abreast of new developments in
chemistry and teaching methods. “Our current discus-
sion is on multiple-choice questons, and 1 am treated
as an equul by the college teachers. This is very re-
warding professionally,” Rowe says.
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Jovce M. Kendall (f_kendall@nbner.unb.edi), a li-
brary media specialist at the Fall Mountain Regional
High School in Alstead, N.H., subscribes to a school li-
brary media mailing list. *“Now a lone libradian in a rural
school disuict is no longer isolated,” she says. “Within
easy reach are hundreds of other school librarians with
{whom] to communicate about what software has been
the most trouble free, how other school districts handle
specific policies, and so on. I cannot imagine life with-
out the Internet—no way.” (For a sampling of useful
mailing lists and how 70 subseribe, see “The Global
Water Cooler: Mailing Lists and Newsletters,” below.)

Folks who subscribe to commercial and nonprotic
nerworks that are not pant of the Intemnet can in mos:
cases exchange e-mail with Intemet users. thanks G
computerized gateways that automatically translate
incompatible message formats. This arrangement allow?
those who are not on the Internet to participate in mail-
ing lists, t0o, uniting people in 137 countries in a global
e-mail community (see diagram on page 36).

Mailing lists do have the potential 1o swamp your
personal mailbox with a deluge of messages, and that
places a practical limit on the number of lists you'll
want to subscribe to; e-mail is not ideally suied to

THE GLOBAL WATER COOLER: MAILING LiSTS AND NEWSLETTERS

lists below, follow the instruc-

ions provided, using your first
and last name where indicated, You
will receive a message in return
that confinms your subscription; this
message will also instuct you how
1o post messages to the list and
how to end your subscription, so
be sure to save this information for
later reference. The procedure is
the same for newsleners, with the
exception that you may only re-
ceive—not post——messages,

K-12 school administration
mailing list. The K12ADMIN list
provides a discussion forum for K-
12 school administrators—includ-
ing supenntendents, assistant su-
penntendents. prncipals, vice
principals, central and county of-
fice adminstrators. and others.
Conversanon focuses on topics of
interest to school administrators,
including school management. cur-
nculum, services. operations. tech-
nology. and activities,

To subscnbe. send e-mail to
listsert@suvm.svr edu with the
command subscnbe kl2admn
Sirstname lastname on the first line
of the message. Leave the subject
field blank.

Kidsphere—global computer
networking mailing list. Discus-
slons on the KIDSPHERE list con-
cern global computer networking
for children and their teachers—ev-
erything from effonts to get individ-
ual classes on-line to planning a
grand scheme 1o link the whole
world together. Topics of continu-
ing interest include networks at the
local. regional. and national level:
intertaces and network services

To subscribe to one of the mailing

58 The Execulive £2ucator/Apnl 1004
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suitable for children; collaborative
projects at the national and interna-
tional level; and network access for
the handicapped.

To subscribe, send e-mail 1o
kidsphere-request@ums.cis.pitt.edu
with the command subscribe
kidsphere firstname lastname on
the first line of the message. Leave
the subject field blank.

Middle schools mailing list.
The MIDDLE-L list is a discussion
forum for anyone who is interested
in middle schools and tmicidle-level
education——including administra-
tors, teachers. school library media
specialists, and parents.

To subscribe. send e-mail to
listserv@umd.cso.uiuc.edu with the
command subscribe middle-l first-
name lastname on the first line of
the message. Leave the subject
field blank. .

School library media mailing
list. The LM_NET list s a discussion
forum for the school library media
community. Conversaton opics in-
clude the latest 1n school librarv
media sefvices, operations. and ac-
uvities, as well as idea sharing,
problem soiving. and snnounce-
ments of publications and confer-
ences.

To subscribe. send e-mail to
listserv@surm syr.edu with the
command subscribe Im_net first-
name lastname on the ‘irst line of
the message. (Note the underscore
in “lm_net.") Leave the subject field
blank.

Consortium for School Net-
working mailing list. The cOs-
NDISC iist is a discussion forum to
promote the use of the Internet
and other computer netsorks as a

i0

" resource for K-12 educators and

students. Conversation concemns all
aspects of school nerworking, ir-
cluding anncuncements and news,
scussions, and calls for help or
collaboration. This is a great place
to learn from others who are using
the Internet in schools.

To subscribe. send e-mail to
listproc@yukon.cren.org with the
command subscribe cosndisc first-
name lastname on the first line of
the message. Leave the subject
field blank. .

High-bandwidth K-12 Inter-
net access mailing list, The
SUPERK12 list seeks to promote the
implementation and use of high-
bandwidth (56K or T1) Internet
connections and supercomputing
resources tn the K-12 environment.
Want a T1 line to vour school? Got
one? Want to collaborate on pro-
jects with similarly equipped
schools and niti~nal research labo-
ratonies that have supercomputing
resources to spare? Get on this list.

To subscnbe. send e-mail to
listserv@suem.syr.edu with the
command subscribe superkl2 first-
name lastname on the hirst line of
the message. Leave the subject
field blank.

Education Policy Digest mail-
ing list. The EDPOL-D moderated
discussion forum from Scholastic,
Inc., was created for administrators,
teachers, parents, researchers, poli-
cymakers. and anyone else inter-
ested in the present and future of
K-12 nerworking and technology.
focuses on educational technology
policy on all levels—federal, state.
and local—without the techno-tatk.

To subscribe. send e-mail to
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dealing with a large volume of messages that are not
directed at vou personally,

One alternative to mailing lists that does nnt suffer
from this limitation is a globally distributed bulletin
board svstem called USENET, which more than 4 million
people use to exchange information. opinions, and
data. USENET subdivides discussion topics intdo more
than 5.000 "newsgroups” that carry 2 total of 75
megabytes of waffic every day—yet because the mes-
sages are kept at central sites, they don't clurter up vour
mailbox.

To read and post messages on USENET, you use a

newsreader—special software that allows vou to s
quickly through messages and read onlv what vou
know will be of interest to you. You can even use so-
called bozo filters 1o tune out people whose messages
you're not interested in,

USENET carnies an entire hierarchy of newsgroups
devoted to K-12 educators and students. And with so
many narrowiy defined discussion areas. USENET is a
great place for students and teachers alike o get infor-
mation from experts on every imaginzle topic.

The downside is that some of USENET's 5.000 news-
groups concern matters most people—parents in-

eddpol-d-request@schoiastic.com
with the command subscribe
edpol-d firstname lastname on the
first line of the message. Leave the
subject field blank.

Educational technology mail-
ing list. The EDTECH list provides a
moderated forum to discuss educa-
tional technology at all grade lev-
eis. including higher educauon.
Topucs include problems in using
educational technology and how to
solve them. new books and artcles,
course offerings in educational
techinology, notable and not-so-
notabie educauonal hardware and
softare, educational technology
conferences, and research projects.

To subscrnibe. send e-mall to
listserv-@msu.bitnet with the com-
mand subscribe edtech firstname
iasiname on the fust line of the
message. Leave the subject field
biank. (Note: Thus list 15 also avaii-
able as the newsgroup
bit.listserv.ediech on USENET.)

Internet news mailing list.
Whats happening on and about
the Net’ The NET-HAPPENINGS ust.
provided by InterNiC information
Senvices. distributes nevs and an-
nouncements about the Internet it-
self to the netwvork communuty.
This 1s not a discussion st

To subscrive. send e-mail to
listserv@is.internic.net with the
command subscribe rer-
bappenings firstname lastname on
the furst line of the message. Leave
the subject field blank,

Daily Report Card newsletter.
The Daily Repont Card news ser-
vice summarizes the local. re-
gional. and nauonal media cove:-
age of news stones related to

education reform and the six na-
tional education goals. It is pub-
lished bv the Amencan Political
Nerwork and distributed at no
charge to a nauona! audience of
leaders in government, business,
media, and education.

To subscribe, send e-mail to
listserv@guwuvm.bitnet with the
command subscribe mprerd first-
name lastname on the first line of
the message. Leave the subject
field blank.

Edupage newsletter. Edupage
is a twice-weekly summary of in-
formation technology news items.
It is provided without charge as a
service bv EDLICOM—a consortium
of leading colleges and universities
seeking to transtorm education
through the use of information
technology.

To subscribe. send e-mail 1o
listproc @eciucom edu with the
command subscribe edupage first-
name lastname on the first line of
the message. Leave the subject
fieid blank.

Infobits newsletter, Infobits 1s
1 monthly electronic news senice
that provides a summary of infor-
mation techinology and instruction
techrology news items. It 1s dis-
tributed without charge by the In-
sttute for Acadermuc Technology—
a partnership between the
University of North Carolina at
Chapel Hill and 1BM Corp.

To subscrite, send e-mail 1o
listserv@gibbs.oit.unc edu with the
command subscribe infobuts first-
name lastname on the first line of
the message. Leave the subject
field blank.

Alawon newsletter, The Ameri-

11

can Library Association's Washing-
ton Office Neswvsiine is an irreguiar
publication that covers tederal pol-
icy and legislation on public intor-
mation access and technology. It 1s
available free of charge.

To subscribe, send e-mail to
listserv@uicvm.uic.edu with the
comnuind subscribe ala-wo first-
name lastname on the first line of
the message. Leave the subject
field blank.

White House news sum.-
maries. This interacuve e-mail
newsletter service provides daily
summaries of White House press
releases. If an item is of interest,
vou may e-mail a computerized re-
quest to receive the entire docu-
ment that has been summarized.
Provided free of charge by the U.S.
Depurtment of Agriculture Exten-
sion Senvice,

To subscribe. send e-muil to
almanac@esusda.gov with the
command subscribe wh-summary
on the first line of the message.
Leave the subject field blank.

Radio Free Europe/Radio Lib-
erty Daily Report. This free
neswsletter service provides a4 sum-
mary of the latest news and politi-
cal developments in Russia. Tran-
scaucasia and Central Asia. and
Central and Eastern Europe. It is
published Monday through Friday
(except German holidays) by the
Radio Free EuropesRadio Libeny
Research Insutute.

To subscribe, send e-mail to
listserv@ubym.cc.buffalo.edu with
the command subscnbe rferi-l first-
name lastname on the first line of
the message. Leave the subject
field blank.—L.K.

PESTLOPY AVAILAD.
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cluded-—would consider highly inappropriate for chil-
dren. One of the most popular newsgroups in the al-
ternative” hieracchy is devoted solely to digiuzed cen-
terfold images, and in others you can find etortica,
pro-drug sentiments, and other potential hot potatoes,
For this reason, schools that have opted to offer USENET
access to students invariably exclude a large number of
newsgroups from the feed.

Virtuai field trips

Imagine your students reaching out a long electronic
arm across the Net o connect to distant computers and
make use of free resources and informazion that have
been made available there for public use. The capability
to do what is called “interacuve remote host access” is
by far the Internet's greatest surength. For many. the real
power of the Net becomes apparent the first time they

log on to a computer located on another continent. i
Remote log-in (known as telnet) agd file transtes
(known as FTP, for File Transfer Protocol) are the od

connections the Intemet suppons. To use a resow
though, you first have to know it exists—-not an easy
task when new ones pop up everv day. To remedy this
problem, several network resource discovery tools have
been developed over the last tew veary that make find-
ing and using the right resource on thz Net much easer.

The most popular tool is arguably Gopher, which
uses menus to deliver information in a user-fnendly
fashion. Retrieving a file is no longer a mghunare of
clunky FTP commands—vou can just press a button on
the keyboard. Moreover. Gopher provides a way to link
many related resources that are scanered all over the
Net and bring them all together in one place. You can
even search menu items on all known Gopher servers
on the Net to find what you're looking for.

CURRICULUM PROJECTS ON THE NET

travelers are setting out across

the Arctic Ocean—-from Siberia
to Canada via the North Pole—
bringing all necessary food and
supplies with them. As the mem-
bers of the Arctic Drift Stream Ex-
pediuon traverse the 1,400 miles of
water and ice, schoolchildren
worldwide will be able to follow
their progress and parucipate in
the expedition's environmental
mussion—-courtesy of an Internet
curniculum project. Through the
magic of global e-mail, children in
participating schools will receive
progress reports from the expedi-
uon memoers, as well as newspa-
per artcles and photos in coded
form, Thev will aiso discuss envi-
ronmental 1ssues raised by the ex-
pediuon.

The [nternet abounds with pro-
jects such as this. Dunng World
AlDS Dav '94, schools from all dis-
tricts 1n Flonda exchanged aware-
ness messages over the Internet. In
December, NASA combined satellite
television and the Intemet for a
muni-senes about robot explorers in
Antarcuca, organizing interactive e-
mail activities for students—who
would send questons to scientsts
they had seen on the program—
and making teacher guides avail-
able over the Internet.

Here is a sampling of ongoing
projects—many of which have
been organized and implemented

Thjs spring, three intrepid British
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by enthusiastic teachers in con-
nected classrooms:

Academy One is 2 series of cur-
riculum-based educational telecom-
puting projects sponsored by the
National Public Telecompuung Net-
work (NFTN). Projects include pro-
viding students with remote access
to supercomputers; hosung global
“teleolympics” in which students
compete in track events in their
own schoolyards, compare results
on the Net, and give recognition 1o
the internanonal winners: having
schools around the world share
electronic editions of school news-
papers. chronological accounts of a
day in a student’s life, or data gath-
ered about local pollution: simu-
lated space shuttle mussions: “key-
pal” exchanges: compansons of
holiday customs: and sonnet-writ-
INg contests. Teachers may join
curnculum exchanges and other
educator support projects.

Academv One 15 available
through NPTN affiliate freenets:
teinet freenet-fn-a.curu.edu to con-
nect to the Cleveland Free-Net.
Most Academy One projects can
also accommodate schools that are
limited to e-mail. Send e-mail to
aa0058@nptn.org for information.

Kidlink sponsors annual pro-
jects aimed at getng children ages
10 1o 15 involved in a global dia-
logue. The current project, Kids-94,
runs until May 7; in preceding
vears, roughiy 10,000 children from

12

50 countries on all continents par-
ticipated. The dialogue takes the
form of an exchange of personal _
presentations and views on the de-
sired future of the world. To begin,
children are asked to give informa-
tion about themselves, what they
want to be when they grow up,
how they want the world to be bet-
ter, and what they can do to make
this happen.

To learn about the projects, send
e-mail to listserv@uml.nodak.edu
with the command subscribe
kidlink firstname lastname on the
first line of the message, using your
own name and leaving the subject
field blank: you will be added to
the Kidlink news mailing tist. For
more informanon. send e-mail to
kidlink-info@um1.nodak.edu or
use the Kidlink Gopher server:
gopber kds.duq.edu

Newsday is a multicurricular
project sponsored by the Global
SchoolNet Foundation in which
upper elementary through high
school students produce local
newspapers based on news dis-
patches from student correspon-
dents in all participaung schools.
Students become news gatherers
and reporters, editors. layout and
graphics artists. and publishers. A
the end of the project, participant.
exchange their finished product.

To join. send e-mail to
newsdav®bonta.cerf fred.org
for more informaton.
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Bv far the most impressive discoven: tool is the
World Wide Web (Ww', or simply the Web), which
you can use to surf cyberspace from one information
resource o another using hypertext and hyvpermedia
links across the Net itself. As vou arrive at new loca-
tions. the most advanced Web interfaces can present in-
formation from the remote resources using full-color

graphics—even video and sound.

At the Woodside School District in Woodside, Calif.,

third through eighth-graders
use these tools to access in-
formation on the Internet—
from computers located in
their classrooms.

“This has done incredi-
ble things for opening the
world to our students.” savs
Theresa A. Baker (tbaker@

World's Youth News
is 2 news agency for stu-
dents sponsored by Free-
Net Finland., WY\ collects
and exchanges news writ-
ten by and for children
worldwide.

To join. send e-muil to
wyn @treenet Mttt for fur-
ther information.

Kids-WeatherNet is a
veeklv  exchange  of

eather  data among
schools from the Czech
Repuolic o Tasmania and
from Alaska o Flornida.
The proect runs euach
rear from mid-August to
Tune. and 1 open to all
scilwols that wish to par-
tipate. Data are com-
piled weekiv by students
Jt Manzano Dav schooi in

Albuguerque. N.M L and
distnibuted to aii partici-
pants

To o, send ¢-mail 10 echog
{nion unm edu tor more 1nform-
auon

MathMagic 1s 4 K-12 telecom-
municauons projec: designed to
motvate students to use computer
technology while increasing prob-
lem- ~oI\1no strategies and commu-
nications skills. Teams pair up over
the Net 10 engage 1in dinlogue
auned at :ol\ms, word probiems
posted 1n four ditferent grade cate-
Q0rIes,

BEST COPY AVAILABLE

imagined.”

Sixteenth-century illuminated manuscnpt from the Vatican Library
exhibit at the Library of Congress. To access: gopher marvel.loc.gov

For intormanion anout itow to
1o, send e-mail to mal-serrera
Jorunt swarthmore edu with the
command send mathmagic_info on
the first line of the message You
mav also access informaton ahout
the proiect through the tollowing
Gopher server. gupher frum
swarthmore edn

I"EARN 15 4 vorldwide K-12
nerwork of students in 20 countries
on all continents who work to-
gether on projects that make 2
meaningful difference for the Eanth
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mail.barrnet.ner).
“They have access to bodies of know ledge that no ain-
gle teacher can provide. and they are hndma out about
different peoplP and cultures in wavs never before

In Fort Collins, Colo..
District makes use of these resources. ~Students of all
ages—but primarily sev enth though 12th-graders—use
the system daily.’

the district's technology director

the enure Poudre-R1 School

savs Greg Redder (redderd
colostate.eci). who pro-
vides techmcal suppornt and
instrucuional help to the

Colorado State University.
“For example, the campaign
92 documents avuiladie via
Gopher and Nasa Spacehnk
are verv big attracuons,

and its people. Subject
areas include ans. litera-

_ ture, socul studies, eco-

* nomucs. politics. lan-
guages. environment, and
science. Students use e-
mail. on-line conferences,
and video-telephones to
commucate.

To oin. send e-mail to
ed1&copentitid.nc
ape org for more inlor-
mauon,

Globat Schooihouse
Project 15 funded by the
Nanonal Science Founda-
non to connect schools
and students nationally
and nternatonally using a
varien of tools. including
Ive videoconferencing
over the Internet. Schools
collubnrate on research in
space exploration, solid
waste management. alter-

e energy sources. and weather

and disaster preparedness. (Mini-

mum requirements to do videocon-

ferencing over the Internet are a

56K or T1 connection. Mac or PC

with a video board. standuard ele-
phone connection and speaker-
phone for audio. and a video cam-
erd: Cornell Universitv s CU-SeeMe

videoconferencing sotrwire s

used.)

To join. send e-mail 1o

&fuzacerf net tor more informa-

uon.—L.K.
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along with pen pals and connections to foreign Gopher
servers.”

(For a list of classroom-appropriate Internet re-
sources. see “Internet Field Trips: Your Road Map to the
Information Highway," page 67.)

The talk sf the Net

Students can use the Internet for live interaction, too.
Internet Relay Char (IRC) is an application that amounts
to a global CB network. Users pick a channel or start a
new one and then “alk” by typing and responding to
conversational messages that are immediately relayed
across the network and flashed simultaneously on ter-
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minais in many different time zones. lmagine an inter-
nauonal conference call without long-distance charges.
During and immediately following California’s Janyas:
earthquake, IRC was buzzing with information an
ports of the destruction.

A lot of the chaming is just gossip—and some of it is
lewd and even obscene. But several curriculum projects
have made good use of Internet Relay Chat as a struc-
ured and supervised activity that links together clase-
rooms in different countries for exchanges of greetings
and views.

A related phenomenon is the multiuser simulation
environment, which adds simulated activities to the
conversations. These are oOn-line role-playing games in
which a large number of paricipants interact—using
ryped text—in an environment that has been pro-
grammed to simulate a fantasy world. Most are-purely
recreational. and many involve adventure themes spun
off from the “Dungeons and Dragons” role-playing
games or the “Star Trek” television and movie charac-
ters. These so-called multiuser dungeons (MUDs) are
notoriously addictive.

But simulation environments can have educational
applications, toc: The Massachusetts Institute of Tech-
nology's Artificial Intelligence Lab runs MicroMUSE, a
safe K-12 learning environment with an emphasis on
scientific, cultural, and environmental concerns. The
kids who use the system get to design some of the vir-
wal landscapes it contains—one 9-year-old created a
simulated Yellowstone National Park, complete gl
erupting geysers and a wandering moose.

What's more. kids learn valuable lessons in civics &5
they construct virtual communities on-line, savs Micro-
MUSE's founder Barry Kort (barry@kudzu.cnidr.org), a
consulting scientist at Bolt. Beranek, and Newman Labs
in Cambridge, Mass.

“Cooperation and collaboration are valued behaviors
in such communities.” Kort says. “I have seen leader-
ship skills emerge as the participants discovered the re-
wards of crafting a just society in which everyone is
able to find a worthwhile and constructive role.”

Internet on a shoestring

So how much does all this cost? The answer: It de-
pends. but it might be less than you think. Internet ac-
cess from commercial providers varies in cost according
to how sophisticated a connection vou want and how
many users you want to serve. Geographic location is
another vanable——prices tend to be lower in metropoli-
tan areus. where competition between local access
providers is stronger.

The most basic and cost-effective type of Internet
connection is what's known as dial-up: using a per-
sonal computer and modem to call and connect to a
host computer that in turn 1s connected to the In:liw.

This type of connection requires the least in te
hardsvare on the school's end because the PC is n
tually on the Internet, it's just being used as a terminal;
the Internet host computer is actually doing all the
work. Even 15-vear-old PC dinosaurs like Radio Shack's
""Rs-80 have gotten a new lease on life this way.

One dial-up account can serve a teacher, an adminis-
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IS YOUR STATE HERE?

Education nerworks in the following states provide
full access to the Internet:

Arizona New Mexico
Californiza New York

- Florida North Dakota
Indiana Ohio
Massachusetts Oregon
Michigan Pennsylvania
Minnesorta South Carolina
Missouri South Dakota
Montana Texas
Nebraska Virginia

New Hampshire

trator, or a classroomn full of kids for as little as a flat fee
of $30 per month. often with no surcharges for connect
ime. And in metropolitan areas, the access provider is
usually only a local cali away.

To find a commercizal dial-up Interne: access
provider in vour area, contact InterNIC Information Ser-
vices at info@internic.net or (800) 444-4345. Or send e-
mail to info-deli-server@netcom.com with the command

send pdial in the subrec: field of the message: vou wil}
receive a list of diai-up access providers m the United
Sates in rerurn, courtesy of Peter Kaminski. propnietor
of the Information Deli. an Internet consulting firm.

In many cases, schools can get dial-up Internet ac-
cess free or for next to nothing through statewide edu-
cation networks. According to the Educorp report Net-
works Now: The 1993 Survey of How Stares lse
Telecommunication Networks in Education, full Internet
access is available through education networks in 21
states (see box). Most other states either have an educa-
tion network that is limited to Internet e-mail or are
planning to implement an education nerwork.

These state education networks currendy provide In-
emet access 1o more than 109,000 K-12 users. Typically,
staff and students with a computer and a modem can
dial local or 800 numbers 1o connect to Internet hosts.
Some state networks provide accounts only to teachers
and administrators, but others also let students on-line.

“There’s a danger that our society will become polar-
ized berween those {who} are informauon rich and
those [whoj are informauon poor, and I think the state
has a role to play in preventing this.” says Connie Stout
(cstour@tenet.edu), who is the director of the Texas Ed-
ucation Network, or TENET.

To address the equity question, TENET provices full

Ozoune
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Data from NASA's Upper Atmosphere Research Satellite shows how the ozone layer above Earth’
chlorine monaxide in the atmosphere rise. Courtesy of the Jet Propulsion Laboratory's publc inf

§ Northem hemisphere is being depleted as levels of
ormation office. To access: fip pubinfo.jpl.nasa.gov
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Internet access for the nomina! fee of $3 a vear to more
than 22,000 teachers, representing nearly every school
in the state. Teachers may train students, who typically
share one account per classroom.

Similarly, the California On-line Resources for Educa-
tion (CORE) nerwork makes Interner access available to
more than 12.000 teachers and students in the state.
Virginia's Public Education Network also dispenses ac-
counts to both staff and students,

(For more information about the availability of edu-
cation networks in your state, contact your state deparn-
ment of education or the Consortium for Schoo! Net-
working at info@casn.org or 202/466-6296. To order a
copy of the Educorp report. send an e-mail message to
dfrazier@cedar.cic.net or call 703/345-1429.)

In many cases, 100, universities will provide free
dial-up accounts for teachers from local schools: Van-
derbilt University, University of Kentuckv, University of
Maryland at College Park. Duquesne University in Pitts-
burgh, and El Paso Community College all provide such
outreach programs.

Another free dial-up access option for students,

local “freenet,” provided there's one in the a
Freenets are community-supponed necworking proj
that provide free accounts to the public—anvone who
can connect with a computer and a modem. Freenets
tvpically provide a wealth of commumty and local gov-
ernment information in addition to Internet access. (If
vou already have Internet access. vou can telnet to a
freenet to establish an account and use its resources.)

To find out if there's a freenet in vour area. contact
the National Public Telecompuung Network at
info@nptn.org or (216) 247-3800.

teachers. and administrators is to get accounts OD

Speed costs money—how fast do you want to go?

With a dial-up connection. your schools are driving the
information highway via remote control: with a direct
connection, thevre right in the middle of Internet trar-
fic. This has both benefits and drawbacks.

A direct connection to vour schools allows vour stu-
dents to make more powertul use of the Intemnet. and it
atfords potentially greater control of conrent. With a di-
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rect connection, users may also take advantage of
friendly. point-and-click graphical interfaces to the In-
ternet. The disadvantages are higher connection costs. a
greater need for local technical expertise. and the ne-
cessity of more computing horsepower on the school's
ead.

The biggest cost variable is bandwidth—a measure
of how fast the data flow through the comnection.
Bandwidth determines how many users can share a
connection and what they can do with it.

The least expensive option involves using a high-
speed modem—preferably 14,400 baud. or bits per sec-
ond—to connect a PC or an entire local-area network
of PCs to the Internet using an ordinary telephone line.
This can be done using one of two similar methods: Se-
nal Line Internet Protocol (SLIP), commonly used for
connecting a single PC. or Point-to-Point Protocol (PPP),
a more sophisticated method better suited to connect-
ing local-area nerworks. Most dial-up access providers
also offer these types of
connecuons.

The next step up is a
leased data line. dedicared
to carrving the school's
Internet traffic. Common
speeds for dedicated lines
are 30 KB (56.000 bits per
second)., T1 (1.54 million
bits per second). and T3
(45 milhon bits per sec-
ond)—the highest speed
the Internet currentiv sup-
ports

How much bandwidth
15 actualiv necessary for
schoows 15 o topic of hot
debate. Fuster connectuons
allow 4 greater numbper of
users to do more sophisti-
cated things. such as
videoconferencing,  vet
many arzue the creased
cost cannot be justified 1n
terms ol greater learning
benent.

Putung a <chool ~ local
dred netwerk owih as
mary as 230 PCsr on the
Internet using a SLIP PPP connection can cost as hittde as
a flat tee of 5230 per month plus a $750 startup ree.
Hidden costs include hardware and sottware. technical
support. and triuning. In companson. a turnkev T1 con-
necuon that includes a leased line. installation. and 24-
hour nerwork information and support senices can run
as much as 355,000 per vear plus line costs.

To locute a commercial dedicated-line Internet
provider. contact the InterNIC (see above) or send e-
mail tno message needed) o dlist@ora.com 10 recene
an updated list of 38 US. providers. countesv of com-
puter book publisher OReilly and Associates

In an effort to hoid costs down. many school districts
have formed parnerships with nearby universities or
government lauboratories that huve Internet access to

PEET COPY AVAILABLE <

One thousand Viking Orbiter images were processed and combined to produce
this compx site photo of Mars. courtesy of the U.S. Geological Survey and
NASA's Jet Propulsion Labaratory. To access: ftp pubinfo.jpl.nasa.gov
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spare and are willing to siphon some of it off for little |
or no money. For example. the Florida Insutute of
Technology in Melbourne provides three local g
schools with full Internet connections. Similatly. Geu-y;b
burg College in Pennsyvlvania connects Gettvsburg Area
High School via a Tl line and a Sun workstation: the
Oak Ridge National Laboratories in east Tennessee
make leased lines available to schools in the area: and
the Oklahoma Geological Survey Observatory provides
a dedicated line to Leonard School. which enrolls 125
K-8 students in rural Tulsa County.

Grants and demonstration programs are another way
10 pay for direct Internet connections. Thomas Jefferson
High School for Science and Technology in Fairfax
County. Va., for example. won its connection through
SuperQuest. a national competition to get access to su-
percomputing resources.

Other grants also are available. For example. at press
time. the U.S. Department of Ccmmerce’s National
Telecommunications and
Information Admunistra- -
tion announced a 3520
million matching grant
program to help school
districts and other non-
profits connect to the In-
ternet and other net-
works. Contact the ad-
ministration at (202) 482-
2048 or tiiap@ntia.doc
gou: the application deu
line 1s May 12. 1994,

And as the White
House ponders sweeping
changes in telecommuni-
cations regulauons. many
companies have discov-
ered the public relations
value tn helping schools
get Internet connecuons:
Before calling off their
proposed $33 billion
merger in Februarv. Bell
Atlanuc and TCI had an-
nounced plans to connect
26.000 elementary and
secondary schools in
areas served by the two
companies. Although plans for that project might
change as the o companies go their separate ways,
Pacific Bell has made a similar proposal: to spend $100
million to connect ~.400 California schools. libraries,
and community colleges with digital netsork lines that
wili allow Internet access and videoconferencing,.

Why Johnny can hack—but not crack

You mmught think the potential for electronic high jin
would be considerable on the Internet. And in fac
mischief does occur: In March. a college student was
arrested by Secret Service agents for allegedly sending a
deuath threat to President Clinton's e-mail address. But
such inaidents aren't common. With proper training.
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‘can't be visionan' about something vou don't under-

kids generally conduct themselves responsiblv—even.

in many cases. poiicing each others on-ine speech and |

behavior.

~We've found that the communiry moderates itself.”
savs Jack Crawford (jack@rochgte.fidonet.org). one of
the founders of Ki2Net. a system of on-line confer-
ences for students and teachers. “I used to lose sleep
over this stuff. but I don't anv more. because it takes
care of itself. If someone gets out of line. evervone else
will let him have it.”

Robert D. Carlitz (rdc@ums.cispitt.edu). a professor
of physics at the University of Pittsburgh who runs an
unmoderated Internet mailing list for children. agrees
that abusive or profane language is kept in check. In
one incident. a student who
had sent out an objection-
able message immediately
was inundated with repri-
mands from other students:
“Thev sent messages saving.
‘Hev. don't vou know were
gonna lose our nerwork ac-
cess if vou do that" Carlitz
52V,

Incidents of students who
abuse a school’s Internet
connecuon to gain illegal ac-
cess 10 other computers on
the Net are few and far be-
tween. In the language of
the Net. a person who does
this is known us a “cracker™:
in contrast. a “hacker” is
someone who 15 very adept
with computers. Should a
break-in occur. vou can get
dssistance from the Com-
puter Emergency Response
Team tcertgcert oray, hased
at Carnegie Melion Univer-
S0V,

"It took onlv a4 veuar for
the first attempt.” savs Ron
Tenison  ttensonécatseq.
cathn.edw). computer center

Voyager 2 took this picture of Saturn on July 21. 1981, when the

mtnistrator Mike Gallo (gallo&zeno fir.edu) found
teachers 1equire ongoing Internet training. fechnical
support. home Internet access. and ume to learn ar.d
incorporate the Internet into their classes.

No couch potatoes

Why Internet? Why not cable T\? Perhaps because the
lirernet obliterates the traditional mass media distinc-
tions berween producers and consumers of informaton.
Anyone can provide information or a senvice to the In-
ternet community—no marketing research commuttee
gets to decide who or what. All it takes is a connection
and a computer: even nexpensive desktop PCs and
Macs can be set up as Go-
pher servers accessible ta
anyone anvwhere on the In-
ternet.

IU's this essential two-wav
flos of information that sets
the Internet apart—as 2
model for the information
superhighwav—trom the
passive consumensm ot 300
cable TV channels. Even
proprietary computer net-
works like CompuSer- e and
America Online are designed
primarily to deliver canned
products to cdhsumers for a
profit.

students in the Surk
County school District in
Canton. Ohio. know this
well Their StarkNet Gopher
server not only allows them
and therr teachers to get to
sources of informauon anv-
where on the Internet. it also
provides a means for them
to muake therr work—cre-
anve wnng. lesson plans,
computer art and araphics,
and sound files—available o
other Internet users world-

director at Cathn Gabej wide
schooi. a private K-12 spacecraft was 21 millicn miles from the planet. Courtesy of NASA's In the same wav, the
senool 1n P'ortl;md. Ore Jet Propulsion Laboratory. To access: ftp pubinfo.jpl.nasa.goy Columbia (Mo} Publie

“One of our students aave awav a password. and some-
one else used the Internet connection to v 1o break in
some other place. Thev were both picked up.”

To prevent attempts at cracking. some schools dont
allow staff rnembers and students 1o access the school's
[nternet connection from home by means of 2 PC and
modem But such restricions make t harder for teach-
ers 1o find the tune to become familiar and comfonable
with the Net Ard as K12Nets Cranford savs. “You

stand.”

Indeed. tramning for both teachers and students 15 es-
senual. school nerworking expens agree. In a Ph.D. re-
search studv on the effects of Internet access tor K-12
teachers. Flonda Insttute of Technology Network Ad-
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sciools make school hoard informuition. school lunch
menus. and information about school athletic and fine
ans events availabie on-line through the Gopher sener
they share with the City of Columbia, a local library.
and the Universin of Missouri-Columbia—providing in-
tormanion to the local community and the world in one
tell swoop

In lanuarv. the Clinton Administration proposed to
connect every clasiroom. librarv, hospital. and clinic to
the planned Natonal Information Infrastructure (of
which the Internet is today's tangible reality) by the
vear 2000,

But swhy wai? The world already is a global village.
and the Internet can make vour students its citizens
todav-. ]
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INTERNET FIELD TRIPS: YOUR ROAD MAP TO THE INFORMATION HIGHWAY

. comprehensive list of Internet travel destinations
would fill a book, so we're presenting here only a
sampling of interactive on-line resources of interest

to educators and students. All resources on this list
were available at press time, but keep in mind that
services might change or disappear, and that host
computers might be down temporarily.

To use the free resources on this list. you need ac-
cess to a computer on the Intemnert that aliows you to
run the programs called telnet, Gopher, and FTP. (See
the main article for a discussion about finding an In-
ternet access provider.) Intemnet interfaces vary widely,
vet these basic access methods are the Internet's com-
mon denominators. Instructions for accessing the re-
sources are shown the way they would be tvped at a
Unix prompt: the name of the program followed by
the name of the host computer you are accessing.
(Unux is the most common operating svstem on com-
puters connected to the Internet.) Other interfaces
mught require clicking on a program icon and entering
the host name.

Here are some brief tips on using the programs:

Telnet connects you to a remote host computer as
a termnal to run all kinds of programs. (If vou don't
have access to the World Wide Web or Internet Relay
Chat on vour local system. you can also use telnet to

. connect to public clients for these applicauons.) To

terminate the connecuon prematureiy, hit Ctri-/ and
then tvpe quut.

Gopher connects vou to a menu-based information
Server running on a remote host computer. You c¢an
read and search for informauon and save files vou ve
locared. Use the up and down arrows to move the
cursor. the right arrow to select 2 menu item. and the
left arrow to retrace your steps. Menu items ending
with ~ " are directories. and those ending with “<?>"
are searchabie.

FTP zilows vou to retneve files from a remote host
computer. At the log-in prompt. type anonymous. At
the password prompt. tvpe vour full e-mail address.
To ustriles. tvpe dir In a directorv iisung, subdirec:o-
res are disunguished from files bv a "d" at e bezin-
ning of each entry. To change to a subdirectory. tope
cd <direciory name> (Names of directones 1n¢ ‘iies
are case-sensive. For example, "ReadMe. TNT” anca
“readme.INt" are not the same tiie.) In most cases.
publiclv availabie files reside 1n a directory cailed
“pub.” To move up one level in the directory struc-
ture. type cdup. If the fle you want to retneve is a
SOITware program or a graphic image file, tvpe hinan:
if it 15 a text file. tvpe ascti (this 1s the aerauit). Then.
to retnieve the file. tvpe ger <filename>. Tvpe quit 1o
termunate the connection. If you'd rather not have to

. use these clunky FTP commands. check out Coiorado
SuperNets Gopher server. which allosvs VOU (o use 1Its
menu-based interface to make FTP connecuons o vir-
twaily any host computer vou specify. To access Col-

o orado SuperNet: gopher teal.csn.ret 1
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Now, using these programs. here’s a select list (in
no particular order) of where you can go on the Inter-
net and what'll you'll find when vou get there. Bon
vovage!

U.S. Dept. of Education

8opber gopher.ed.gov

Eduication research and statistics, funding opporu-
nities. educational sofrware, and informauon about the
department and its programs.

Educational Resources Information Center
(ERIC)

teinet sklib.usask.ca (log-in: sonia)

gopher ericirsyr.edu

The University of Saskatchewan allows Internet ac-
cess to the searchable ERIC Current Index to Journals
in Education and Resources in Education data base
with records from 1983 to the present. The ASKERIC
Gopher provides information guides, searchable ERIC
digests. listserv archives, education conference calen-
dars, and more. (You mav also send requests for infor-
mation by e-mail to askeric@ericir.syr.edu)

Library of Congress

gopher marvel loc.gov

Library of Congress card catalog, data base of
pending and approved federa! legislation, Supreme
Court nilings, and on-line exhibits conuining text and
images—Vatican Library, Dead Sea Scrolls, Russian
Archives, and 1492. Many additional federal and inter-
national resources.

Federal government information

8opher ace.esusda.gov

8opher esusda. gov

Public access to government information, including
the Health Secunty Act of 1993, National Informaton
Infrastructure documents, North American Free Trade
Agreement. General Agreement on Tariffs and Trade.
Nauonal Performance Review, White House informa-
uon. U.S. Congress information including phone and
fax numbers, 1995 proposed U.S. federal budget, Fed-
eral Emergency Management Admunistration, disaster
relief information about the 1993 floods and the 1994
Northnidge. Calif.. earthquake. and more. Service pro-
vided by the U.S. Department of Agnculture Extension
Service.

U.S. Congress

gopher gopher.senate gov

gopher gopber.house.gou

Informauon about the U.S. Congress, U.S. senators
and representauves, and commiuees. (These sites are
new, and information is still being added.)

FedWorld

telnet fedworld.doc.goy

Access to more than 100 government data bases
and computer bulletin boards and many sources of
federal informauon.

Grants information

gopher bongo.cc.utexas.edu

Compulation of information about sources of fund-
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ing. Includes searchable foundations data base. the
Foundation Center. deadlines by agency, Caulog of
Federal Domestic Assistance, Federal Information Ex-
change. National Institutes of Health, National Science
Foundation, and more. Provided by the University of
Texas at Austin. (Look in the World direztory, then in
Grans and Funding.)

NASA Spacelink

telnet spacelink.msfc.nasa. gov

Marshall Space Flight Center computer bulletin
board for teachers and students. Provides information
about Nasa and space flight, shute schedules, space
images, and more. Users may leave questions for
NASA scientists.

NASA space images and info

gopher bozo.lpl.arnzona.edu

Jip explorer.arc.nasa.gov

Jip pubinfo jpl.nasa.govy

Space images from current and historical missions,
animations, daily NASA news, mission information,
curriculum materials, and education resources.

Smithsonian photos

Jip photol si.edu

A variety of Smithsonian photographs made avail-
able as electronic image files. Categories include air
and space. art, people and places, science and nature,
and technology and history. Provided by the Smithso-
nian Insurution’s Office of Printing and Photographic
Services in Washingion, D.C.

Newton (Argonne National Laboratory)

telnet newton.dep.anl.gov

L.5. Depanument of Energy computer bulletin
board for teachers and students. “Ask a Scienust” ser-
vice allows students and teachers to leave questions
for scienusts. Also features news about Argonne’s ed-
ucauonal and scienufic programs: ideas for classroom
demonstrauons, acuvities, and field uips: discussions
with teachers and scienusts: calendar of events: publi-
catons: and more. '

SpaceMet

teinet spacemer.phast.umass.ed

Computer bulleun board for teachers and students
interested in space. science. teachung, and reiated
subrects. Includes a dara base of space informaton
and on-l:ne access to LS4 Today.

Classroom Earth

teinet classroom_earth.ciesin.org 2010 (include
port number)

Environmental education bulletin board for educa-
tors and students that provides environmental infor-
mation, resources, and conferencing.

EcoGopher

gobher ecosys.drdr.iirginia.edu

Environmental resources, informauon, and news.
Includes information about environmental organiza-
uons. project ideas. and an envirorimental librarv.

Global environmental information

gopher infoserver.ciesin.org

Environmenal Internet Catalog contains weather
and meteorology data, including current weathe: fore-
casts and current weather satellite images, as well as

movies and images of the East Coast blizzard of 1993,
the 1993 floods. hurricanes Andrew and Hugo. and
software to play the movies on Macs and PCs. Ma ny
other resources. Provided by the Consomium for Liter-
nauonal Earth Science Information Nerwork.

Weather forecasts

telnet doumuwind.spri.umich.edu 3000 (include port
number)

U.S. weather forecasts and climate data, current
weather observations, ski conditions. long-range fore-
casts. earthquake reports. hurricane advisories, inter-
national weather data, and more. Provided by the
University. of Michigan Weather Underground.

Weather satellite images

gopher wx.atmos.uiuc.edu

gopher gopher.ssec.wisc.edu

Meteorological satellite images and weather maps,
updated many times daily.

MicroMUSE

telnet michael ai.mit.edu

K-12 multuser system in which kids construct sim-
ulated learning environments in which to interact.
Emphasis is on scientific, cultural, and environmental
concemns. Provided by the Massachusens Institute of
Technology's Artificial Intelligence Lab.

Disabilities information

gopher.ucla.edu 4334 (inctude port number)

Includes full text of the Americans with Disabilities
Act. related information, and links to other disabiliry
Gopher servers, including Deaf Gopher. From the
UCLA Disabilities and Computing Program.

C-SPAN

gopher c-span.org

Information about the C-SPAN in the Classroom
program, including program schedules and ways to
use C-SPAN programming in the curriculum.

California Dept. of Education

gopher goldmine.cde.ca gov

Information about school finance. curriculum. spe-
cial education, charter schools, legislation, technology
planning, and more.

California legislative information

gopher gopher.sen.ca gov

Extensive information about California state senate
and state assemnbly legislation and legislators.

California emergency information

telner 134.18G6.127.1 5501 (include por number)

Disaster information and news, provided by the
California governor's office of emergency services.

State of Texas information

telnet window.texas.gov

News and information about Texas state govern-
ment, economic data, state and federal grants, and
links to state computer bulletin boards. Provided by
the Texas Compuroller of Public Accounts.

Library card catalogs

telnet pac.carl.org

telnet melyyl.ucop.edu

telnet nyplgate.nypl.org (log-in: nypl)

Access to library card catalogs of public libraries
nauonwide: the Colorado Alliance of Research Li-
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braries; the University of California campus libraries:
and the New York public libraries.

Teacher education Gopher

gopbher state.virginia.edu

Discussion groups, teaching modules, research,
electronic publications, and software archives related
to teacher education. Established by the Society for
Technology and Teacher Education, University of Vir-
ginia, and University of Houston to use the Intemet to
benefit teacher education programs around the world.

Academic Position Network

gopher weni.cis.umn.edu 11111 (include pon
number)

On-line position announcement service based at
the University of Minnesota.
Includes faculty, administra-
tion. staff. graduate assis-
tants, and fellowship posi-
tions. searchable by state or
the entire Uruted States.

On-line Career Center

gopher gopber.msen.com

On-line job bank includes
announcements in all profes-
sions~—including positions
for superintendents, princi-
pals. and teachers.

Chronicle of Higher Ed-
ucation

gopher chronicle. merit.edu

Brief abstracts of news
from the Chronicle. includ-
ing job announcements.

Comnsortium for School
Networking {CoSN)

gopher cosn.org

Informanon about CoSN:
National Center for Technology
Planning. a cleannghouse of
school district technology
plans: other information related to K-12 nerworking.

NYSERNet Empire Internet Schoolhouse

gopher nysernet.org

K-12 collection includes Internet project invitations.
references and resources. career and guidance orfice
with on-line admussions service for New York state
colleges. grants information center. school reform and
technology planning center. cNN Newsroom class-
room guides. hinks to other school svstems. and sub-
ject-onented information.

K-12 student Gopher

gopher nuoca? nuoca.obio gov

Suitable K-12 Internet resources without links to in-
appropriate sources of informauon. Federal govern-
ment resources include Catalog of Federal Domestuc
Assistance. Clinton's Health Care Plan, Supreme Court
Rulings. U.S. State Dept. travel advisories. and Cla
World Factbook.

Florida Tech education Gopher

gopher sci-ed fit.edu

Educaton resources by subject area. including

En route to Jupiter in 1390, the spacecraft Galleo passed the
Earth and took this picture. Yo access: ftp publnfo.jpl.nasa.gov

space images from NASA. reference desk with Web-
ster's Dictionary and Roget's Thesaurus, U.S, tele-
phone area code and zipcode finders. world area
codes, census information, geographic name server. li-
braries, and more.
Blacksburg Electronic Village
gopher morse.cns.ut.edu
Electronic Schoolhouse with K-12 education re-
sources, including information and links to sources of
information arranged by subject area.
Armadillo middle school Gopher
gopher chico.rice.edu 1170 (include port number)
Collection of K-12 Intemet Acceptable Use Policies
and iaformation about Texas natural and cultural his-
tory. Created by teachers
and students in the Hous-
ton School Distnict.
Canada’s SchoolNet
gopber ernest.
carleton.ca 419 (include
port number)
Collection of K-12 offer-
ings for Canadian schools.
Schools you can visit
on the Internet
gopher sparc3.sparcc.
ohio.gov
gopher bigcat.missouri.
edu
gopber busd.k12.co.us
gopber titania.ckp.edu
gopber lobo.rmbs.
colorado.edu
gopber
gopher.prs.kl12.nj.us
gopber wealaka.
okgeosurveyl.gov
gopher copernicus.bbn.com
Stark County School Dis-
trict, Canton, Ohio; Columbia
(Mo.) Public Schools: Boulder Valley (Colo.) School
District: Pittsburgh Public Schools; Poudre-R1 School
District. Ft. Collins, Colo.; Princeton Regional School
District: Leonard School. Tulsa County. Okla.: and the
Nauonal School Network Testbed. a project of Bolt,
Beranek. and Newman, Inc.
State education networks you can visit
gopher gopber.tenet.edu
telnet vdoe386.vaki2ed.edu (log-in and password:
guest)
telnet eis.calstate.ecdut (log in: ctp)
telnet psupen psu.edu (user name: TX)
gopber informns.ki2.mn.us
telnet k12.ucs.umass.edu (log-in: guest)
telnet bigsky. bigsky.dillon.mt.us (log in: bbs)
telnet sendit.nodak.edu (log in: bbs; password:
sendit2me)
telnet gcedunet peachnet.edu
Texas Education Network: Virginia Public Educa-
tion Network; California On-line Resources for Educa-
ton: Pennsvlvania Department of Education Teacher
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Pages; Internet for Minnesow Schools (formerly TIES-
net); University of Massachusetts K-12 Info. System:
Big Sky Telegraph, Montana; SENDIT, North Dakota;
and GC Edunet. Georgia.

United Nations

gopher gopher.undp.org

Information adout the UN. and its agencies, cur-
rent news and press releases, and General Assembly
and Security Council resolutions.

World Bank

gopber fip.worldbank.org

Public information service conuining searchable
documents and publications about World Bank activi-
ties in many countries.

World Health Organization

gopber gopher.who.ch

Press reieases, and information about influenza, di-
abetes. and AIDS. Located in Switzerland.

Ex-USSR data base

telnet ukanaix.cc.ukans.edu (log-in: ex-ussr)

Information about former republics of the Soviet
Union. including lists of top officials from Russia,
Uzbekistan, Turkmenistan, Tajikistan, Tatarstan, Kaza-
khstan, Belarus, and Kyrgyzstan; e-mail addresses for
a wide variety of institutions and organizations in the
former USSR. including several K-12 schools; and dis-
cussions. Web interface.

Russia-America information

telnet solar.rtd.utk.edu (log-in: friends)

“Friends and Partners” service, jointy developed by
citizens of Russia and the United States, serves as a
repository for information about the two countnes.
Contains much useful K-12 information. Web interface.

Russian Freenet

telnet izbmark.udmurtia.su (log-in and password:
guest)

Talk to Internauts in Russia.

University of Zagreb, Croatia

gopher diana.rems.etf.br .

~ews reports from Sarajevo and Bosnia. dailv p.-ess
builetins from the Serb-Croat contlict. press release:s
from the Croauan Foreign Ministrv, and U.S. Embassy
daiiv bulletins. (Slow connection.)

Israel and Jewish information

gopher israel-info.gov.il

gopher jerusalem.datasrv.co.il

gopber israel.nvsernet.org 71 (include port number)

Informauon about Israel and Arab-lsraeli relations,
including maps and pictures, provided by the Ministry
of Foreign Affairs in Jerusalem: electronc Jewish li-
brary, containing Holocaust archives and hustoncal
documents. provided by the Jerusalem One Nerwork:
Jewish nerworking information, including Holocaust
informauon and pictures, provided by the New York-
Israel Project.

National University of Singapore

gopher solomon.technet.sg

News and informauon about Singapore and the
British Council.

French-speaking Gopher “

gopher gopher jussieu fr <l
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Links to French-speaking gopher ser-ers across the
world, On-line subway navigator lets vou find a rou
in the subways of Lille, Lvon, Paris, and Munich in .
ther French or English.

Japan Gopher

gopher gan.ncc.go.jp

Information about the culture. diplomacy, econ-
omy, events, food, geography, government, history,
sociery, and universities of Japan—from the Japanese
perspective. Provided by the Nationa] Cancer Center
in Tokyo.

European Gopher servers

gopher gopher.sunet.se

Swedish gopher provides links to other gopher
servers in European countnes.

Wellington, New Zealand City Council

gopber gopher.wcc.govt.nz

Information about New Zealand and the town of
Wellington,

World Wide Web demo

teinet ukanaix.cc.ukans.edu (log-in: www)

Open Web client with text-based interface for In-
ternet users who do not have Web access on their
local systems. Use up and down arrows to move be-
tween hypertext links, right arrow ta activate a link,
and left arow to retrace your steps. You are .ot lim-
ited to the links that are shown; to create new hyper-
text links, hit g and enter a new Uniform Resource
Locator name. You may wish to uy the following u‘

ful URLs:
btip://info.cern.ch/bypentext'DataSources/

Yanoff btmi
btp:/fwuw.cen.uiuc.edi/~jj9544/index.htmi
http://gaiaxy.einet.nevgopher:gopher.btmi
lnternet Relay Chat demo
telnet ircclient.itc.unwie.ac.at 6668 (include port

number)

Open IRC telnet client in Vienna, Austria, for Inter-
net users who do not have IRC access on their local
systems but want to trv it out. Limited to 15 users at a
ume, s0 use spaningly. When vou log 1n, vou will be
prompted for a nickname to identify vou to other
users on-line. Commands begin with a slash: Use /st
10 see a listing of all availabie chat channels, use Jjown
=name-of-channel to join a channel, and /quit to dis-
connect. Anythung else you type on the command line
will be broadcast. (Connection may be slow.)

Internet information

gopher internic.net

Information, registration. and directory services for
the Internet community. Provided by InterNIC Infor-
mation Services as a service of the National Science
Foundation.

Internet training materials

gopher trainmat.ncl.ac.uk

mation.
Internet trainers and consultants
8opher gopher.fonorola.net
A directory of network trainers and consultants.
Look under the Internet Business Journal.—L.K.

A collection of network training materials and inf.



Reprinted with permission from Phi Delta Kappan,
September 1991, .

® Restructuring for Learning
With Technology:
- The Potential for Synergy

The agendas of acrive
learning, technology, and
restructuring — each a
powerful vehicle for changing
learning and teaching in
schools — need to be pursued
concurrently to be maximally
effecrive, Ms. Sheingold

‘ . maintains.

By Karen SHEINGOLD

HE SUCCESSFUL trans-

formation of student learn-

ing in the Nineties will re-

quire the bringing together of

three agendas of reform: an
emerging consensus about learning and
teaching, 2 movement toward well-inte-
grated uses of technology, and the push
for restructuring. Each agenda alone
presents possibilities for a very power-
ful redesign of education. Yet none has
realized — or is likely to realize — its
full potential in the absence of the other
two.

KAREN SHEINGOLD 15 a director in the

Duvision of Applied Measuremens Research at
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lan Collins, Jane David, Gloria Frazier, Ron

Gillespte. Martha Hadley, Robert Peariman,

John Rinaldi, Gwen Solomon, and Marc

Tucker for their helpful input dunng the wnit-
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Tucker, eds., Restructuring for Leaming with

Technology (Bank Street Center for Technol-

ogy and Educanon and Nanonal Center on
Educanon and the Economy, 1990),
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THE THREE AGENDAS ARE BEGINNING TO COME TOGETHER.

In the past, approaches that view stu-
dents as active learners and that aim to
help students understand academic con-
tent and be able to think were seen as im-
ponant for only selected groups of stu-
dents.! Today, these goals and ap-
proaches are urged as priorities for all
students. The consensus emerging about
these ambitious learning goals and meth-
ods —~ supported by a body of research
on how people learn — both demands and
makes credible a broader commitment to
this approach than has thus far been at-
tempted,

Similarly, past technologies have been
promoted as “the answer” for educa-
tion.2 Today, these views are generally
temnpered by an understanding that it is
not the features of the technology alone,
but rather the ways in which those fea-
tures are used in human environments,
that shape its impact. At the same time,
the technology itself has changed. To-
day's computer and video technologies
are more powerful and versatile than the
technologies that preceded thern and are
much more widely available in schools
than were earlier technologies. More-

over, their pervasiveness in the world
of adult work has given them a new
legitimacy in school, and a growing cadre
of teachers is learning how to use them
well.

Indeed, reforms of many kinds have
continually cycled through American ed-
ucation.’ For example, recent reforms
have called for “injections” of new kinds
of curricula and teaching methods or for
more stringent adherence to standards.
Yet proponents of restructuring argue
that, unless the system itself changes in
fundamental and thoroughgoing ways, no
reforms can be successful in the long run.
Restructuring provides a framework for
changing the system as a whole, thus
creating an environment within which
particular reforms can be carried out suc-
cessfully.

Below, I further define these three
agendas, lay out the opportunities and
challenges each presents, and discuss
how advancing each requires advancing
the other two. I also describe some of the
places where these agendas are beginning
to come together and offer some recom-
mendations about how the process might

<4

be speeded. Because of space hmm‘

I have neglected many relevant issues
(c.g£., assessment, accountability, incen-
tives, and the uses of technology to pro-
mote restructuring independent of student
learning). However, some of these con-
siderations are discussed in the other two
articles in this special section.

CONSENSUS GN LEARNING:
THE OPPORTUNITY

Educaturs and policy makers nation-
wide recognize the critical need for sw-
dents to leam how to think, to understand
concepts and ideas, to apply what they
learn, and to be able to pose questions
and solve problems. Such goals, once
pursued only in our best public and in-
dependent schools, are now deemed man-
datory for all U.S. children. These goals
represent standards that are not simply
higher than current ones but qualitative-
ly different. We are not seeking more of
the same; we are pursuing much more
complex and rigorous standards of aca-
demic accomplishment. ‘

The realizaton that approaches to te -
ing and leamning must be fundamentally
altered cornes from many quarters. The
recent report of the National Governors’
Association emphasizes that students must
learn 10 use their minds well in school
and points out that radical changes are
required to overhaul the school curricu-
lum. Textbooks and curriculum materi-
als, the report points out, “focus largely
on the mastery of discrete, low-level skills
and isolated facts, and deny opportuni-
ties for students to master subject matter
in depth, learn more complex problem-
solving skills, or apply the skills they do
leamn."™ Similarly, those who are work-
ing on a comprehensive redesign of school
curricula, those who analyze how students
are doing in particular subjects, and those
who conduct national assessments have
all come to similar conclusions about what
our students ought to be leaming and about
the changes that must occur in how stu-
dents learn.’

As educators and policy makers stress
the urgency of pursuing these new
for student accomplishment, they
acknowledge that the goals rest ¢. a




quite different model of what teaching
and learning should be about.¢ Effective
icarning hinges on the active engage-
ment of students in constructing their
own knowledge and understanding, Such
learning is noi a solitary process; it oc-
curs through interaction with and support
from the world of people and objects and
through the use of technologies of many
kinds. In this model of learning, teach-
ing involves less telling and more sup-
porting, facilitating, and coaching of stu-
dents. And learning itself becomes not
the acquisition of a stable body of facts
and truths, but rather a dynamic process
of understanding knowledge and its hu-
man creation,

This set of assumptions goes by a va-
riety of labels, among them smudens-
centered and constructivist, | will refer
to this approach as active learning/adven-
turous teaching, to acknowledge from the
beginning that both leaming and teach-
ing are under revision.?

WHAT DOES IT TAKE?

What would it mean to create class-
rooms in which the goals of active learn-
ing/adventurous teaching are seriously
pursued? Much research in recent dec-
ades has informed us shout the kinds of
classroom circumstances that help stu-
dents to develop a deep understanding of
academic content.’ Students should en-
gage in cornplex tasks — such as conduct-
ing a science experirent, composing a
poem, or analyzing the causes of eco-
romic decline in their local community
~ that enable them to participate in the
nuany processes that make up intellectu-
al accomplishments. By and large, tasks
should nor have one right answer, and
problems should nor have only one route
to a solution. To the greatest extent pos-
sible, students should engage in work that
has an understandable, even compelling,
purpose. Authenuc and legitimate work,
work that has real connection to the world
outside school, is likely to be engaging
and memorable precisely because it does
matter,

Moreover, because students come to
school with markedly different back-
grounds, interests, and skills, learning
must be individualized much more than
the typical format of whole-group lessons
will allow. This doesn't imply that stu-

deats should spend all their time learn-
ing alone. To the contrary, small-grcup
and collaborative learning can be effec-
tive methods for accommodating and ad-

MBY AND LARGE,
STUDENTS' TASKS
SHOULD NOT HAVE
ONE RIGHT ANSWER,
AND PROBLEMS
SHOULD NOT HAVE
ONLY ONE ROUTE
TO A SOLUTICON.
RATHER, STUDENTS
SHOULD ENGAGE IN
WORK THAT HAS AN
UNDERSTANDABLE,
EVEN COMPELLING,
PURPOSE.

dressing differences in students’ under-
standing and skills, as well as for involv-
ing them in complex and challenging
tasks. However, the lockstep approach to
learning that is common in most schools
(i.e., everyone in the same grade learn-
ing the same thing, at the same time, and
in the same way) will fail for many stu-
dents. Schools must find ways of diag-
nosing students’ strengths and weaknesses
and must devise programs that build on
students’ strengths, allow them to pursue
exisung wterests and to cultivate new
ones, and enable them to get help when
they need it.

In addition, classrooms will have to be-
come places where all students can be
deeply engaged in learning subject mat-
ter. Learing to think and learning con-
tent are integrally related. Only through
serious involvement with content can
students be challenged to reason, ques-
tioy, integrate information from different
sources, and devise their own interpre-
tations. At the same time, such “higher-
order™ activities help students to under-
stand and remember information and
ideas.

oo
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THE CHALLENGE

The challenge presented by pursuing
these kinds of gcals and approaches is
profound. Historically, such approaches
have proved most difficult to implement
and have succeeded only at the margins
of the education establishment,

Creating schools in which students are
engaged in learning and are learning to
use their minds well means asking teach-
ers to do something that is very hard to
do. It requires them both to give up long-
held beliefs about teaching and learning
and to devisc instruction that embodies
the new goals and approaches. Indeed,
as David Coben eloquently argues, we
know little about the instructional impii-
catioos of the view of learning that per-
vades — implicitly if not always explicit-
ly ~ current reform efforts.? Cohen's
term, adventurous teaching, appropriate-
ly conveys what such teaching involves,
as well as what is entailed in becoming
such a teacher.

This approach also sequires that schools
and teachers make very hard choices
about curriculum, If students are to be
held accountable for understanding (not
just memorizing), for applying knowl-
ecge (not just reciting it), for demonstrat-
ing their understandiag through carrying
out complex projects, and for doing their
own rescarch, then they must venture
more deeply into a carefully chosen set
of topics or concepts. Teachers and oth-
ers will have to decide what curricular
material deserves such focused effort —
and what can be ignored.

Similarly, if the active leaming/adven-
turous teaching approach is taken seri-
ously, many organizational features of
schools must be questioned. For exam-
ple, 40-minute periods are too short to
do justice to the kind of work students
will be expected to do, and some of the
information resources that studeots will
need for their work may not be found
within the school but will instead be
available in the larger community or
through telecommunications networks.

Clearly, there is no single way to em-
body these assumptions, approaches, and
goals in  functioning school. There are
teachers, principals, and reform groups
(e.g., the Coalition of Essential Schools)
already taking this task seriously. But the
field is genuinely open for experimenta-
tion, discovery, and creation. Indeed, the
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possibility of success hinges on such
openness.

NEED OR RESTRUCTURING
AND TECHNOLOGY

What is required to advance such an
ambitious agenda in the nation's schools?
First, there must be a widespread public
commitment from policy makers and
educational Jeaders. More important than
public statements and documents, how-
ever, is real commirment to creating the
kind of school environments that will
support innovaticns. (Jane David dis-
cusses such a school eavironment in her
article in this special section.) In an in-
novative school, people are encouraged
to take risks, to learn from one another
(and from those outside the system), to
work hard at changes that (whether they
succeed or fail) can inform future plans
and designs. The commitment to creat-
ing this kind of school environment is in-
berent in restructuring as it is currently
defined. However, because active learn-
ing and adventurous teaching are so dif-
ficult to institute, schools and teachers
will need to have available to them and
make well-integrated use of any technol-
ogies that can help support and advance
this agenda.

WELL-INTEGRATED USE OF
TECHNOLOGY: THE OPFORTUNITY

While future technologies offer almost
unimaginable possibilities to education,
even those that are currently available
have significant potential for supporting
active learning and adventurous teaching.
For example, computer software tools,
such as word processors and graphing
programs, can help organize and struc-
ture complex tasks for students. Video
and videodisc technologies can provide
visual examples of real-world phenote-
na, events, and stories that students can
use for problem-finding and problewm-
solving activities. Computer oetworking
and satellite communications technolo-
gies can help promote local and long-
distance collaboration and communica-
tion among students and teachers and can
help them become part of the larger
werld of scholars and sciendsts. Within
classrooms and through networks, stu-
dents can create and have access to data-
bases that can enhance their research.

PHI DELTA KAPPAN

Multimedia technologies can provide
much richer sets of materials for leam-
ing than are tyvically available in class-
rooms or school libraries today. These
can contribute significantly to smdents’
exploration and research. The produc-
tion capabilities of computers and video
cameras enable students to create attrac-
tive, professional-looking products of their
own design, which can easily be shared
or revised. In addition, the public nature
of computer work in classrooms can help
foster collaboration, discussion, and re-
flection. Some kinds of computer software
can help students monitor and manipu-
late their own thought processes as well
as demonstrate concepts that prove hard
to grasp (c.8., what a median is). Other
software allows students © simulate com-
plex scientific, economic, or historical
events and phenomena, thus exploring the
variables and relationships that constitute
these phenoiocna,

All'of these uses can contribute to the
kinds of classrooms we cavision. Taken
together, they can provide a resource-rich
environment for our resource-poor and
often crowded classrooms.

Some schools in this country have
adopted these and other creative uses of
technology that support students’ engage-
ment, active learning, and thinking.
There are an increasing number of re-
ports from the ficld about good projects,
excited teachers and students, and cre-
ative uses of technology. Educational

technology magazines regularly carry im.
pressive stories about what teachers hav,
accomplished with technolugy in m‘
classrooms. Now the research evidencs

is beginaing to accumulate that computer
use in classrooms can support and help
bring about active leaming. (The article
by Allan Collins in this special section
provides details.)

In addidon, a recent survey of a group
of teachers selccted because of their ac-
complishments in integrating technology
into their teaching practice revealed that
most of thet believe that their practice
itself has changed as a result of using
computers,® They indicated that they
are capable of presenting more complex
material to students, that- student work
¢an proceed more independestly and in
ways that are benter tailored to individu-
al needs, and that they are acting wore
as coaches than as information providers.
For some of these teachers, the process
of intcgraiing the technology did more
than enable them to change things in their
classrooms: it acnually helped them to see
that change was nezded.

THE CHALLENGE

Despite the promise that new technol-
ogies offer to schouls and despite the en-
couraging developments in some places,
the full potential of the techaologies is not
being widely realized. The use of tech-
nology in schools has yet to be tied direct-
ly to agendas for improving learning on
2 large scale. Computer-based technolo-
gy has beeu brought into schools during
the past decade largely because the tech-
nology was seep as important in and of
itself — because it was ap increasingly
central component of the world of adult
work. Courses in programming and com-
puter literacy in secondary schools and
drill on basic skills in elementary schools
have been the general rule.* Only re-
cently have applications — word proc-
essors, database managemeat systers,
spreadsheets, and graphics programs —
made their way into more than a few
classrooms. And only recently have edu-
cators been attempung to integrate the use
of computers into subject-matter teach-
ing and learning. But techoology is
likely to have a qualitative impact on Qb
cation unless it is deeply integrated in
the purposes and activities of the class-
room.




RESTRUCTURING CAN PROVIDE THE CONTEXT FOR INNOVATION.

NEED FOR ACTIVE LEARNING
AND RESTRUCTURING

If districts, schools, and teachers decid-
ed that the central (if not the sole) pur-
pose of technology in the schools was to
help achieve active learning and adven-
turous teaching, then technology would
have a comprehensive, exciting, and-
forward-looking role in the schools. This
purpose would bring focus and depth
to the use of technology, would enable
schools to take advantage of the exper-
tise of teachers who are already using
technology to further these goals, and
would probably have a significant educa-
tional impact.

Giving technologies a serious educa-
tional mission in schools and districts is
not sufficient, however. Once teachers
begin to use technologies well to advance
student learning, they often 1) need more
time to learn about, obtain additional
training in, and plan for the use of the
technologies; 2) want students to have
longer blocks of time in which to do their
technology-based work; 3) want to inte-
grate the curriculum and try team teach-
ing; and 4) need greater access to tech-
nologies for themselves and their swu-
dents. The barriers these teachers must
overcorme are precisely what teachers in
restructuring districts have (or are sup-
posed to have) the authority to change. 2

Itis very unlikely that the widespread
and effective use of technologies to pro-
mote acuve learning can take place un-
less schools can reorganize their own
structures, prionues, and spaces. As with
acuve learnung iself, senously pushing
the potenual of technologies requires both
a commitment to thoughtful innovation
and a school commumty that supports
such change. Restructuning can provide
the context in which such innovation can
take place.

RESTRUCTURING

Within the last decade there has been
nearly umversal agreement that our
schools are not working for a large pro-
portion of our students. The list of indi-
cators is long, consistent, and depress-
ing. Not only are students not learning
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the complex skills and knowledge that
they need to function effectively and
productively as citizens in our democratic
and increasingly information-oriented so-
cicty, but many are dropping out long be-
fore they complete high school. Others,
although present, remain lethargic, unin-
terested, and unchallenged by a system
that rewards obedience and passivity.
A first wave of school reform, based
on the naive assumption that we needed
only larger doses of the same sort of edu-

MRATHER THAN
TELLING SCHOOLS
HOW TO DO WHAT
THEY MUST DO, THE
CENTRAL OFFICE
CAN HELP THEM
GET THINGS DONE.

cation — e.g., more requircments, a
longer school day and year — has not
produced significant positive results. A
second wave, now proceeding, is found-
ed on the more radical assumption that
we need nothing less than a wholly reoi-
ganized system operating on a different
set of expectations and incentives.

WHAT IS RESTRUCTURING?

In practice the term restrucruring -

means many things at the moment. It is
applied to phenomena as diverse as giv-
ing teachers more authority for school
management, reorganizing a school’s
daily schedule, developing performance-
basea assessments to measure student
learning, and creating ungraded class-
rooms. It scems either that the term is ili-
defined or that it refers to something so
geoeral that all of these phenomena quali-
fy as part of it. Yet an anempt at defini-
uon is critical if restructunng is to mean,
as it must, more than this year's special
project.

2

The central idea underlying many re-
structuring cfforts is that the system it-
self must be reorganized fror top to bot-
tom in order to achieve the kinds of learn-
ing and thinking outcomes now seen as
necessary for students. An organizational
structure must be created in which au-
thority and responsibility are aligned ~
in which those who are charged with get-
ting the job done, pamely schools and
teachers, have the authority and the sup-

. port they need to do it. In the long run,

this means that schools and districts must
be accountable for achieving certain yet-
to-be-defined outcomes, rather than for
adhering 1o a set of procedural guidelines
and regulations. Educators will have the
responsibility for deciding how to reach
these goals."

Such an approach dictates a very dif-
ferent relationship between the central of-
fice and the schools, and many decisions
must be pushed down to the school lev-
el. The central office can then play a
moie supportive role. Rather than telling
schools how to do what they must do, the
central office can help them get things
dooe. In addition, community participa-
tion is seen as central to the setting of
goals for the school system and, in some
cases, t0 school-based decision making
as well.

This systemic approach to reform, by
itself, says nothing about how schools
should operate or how teachers should do
their work. It assumes that — given the
authority, support, and incentives —
school staffs can figure out how to
achieve the desired outcomes. Through
such a structure, it is hoped that people’s
best efforts and energies will be mobi-
lized and will flourish, Over time, this
outcomes-oriented system that respects
teachers as professionals should lead to
a much more productive education sys-
tem.

CHALLENGE

The challenge of making the complex
changes that are called for by restructur-
ing is staggering. All participants in the
System - superintendents, principals,
teachers, students, parents, school board
members, and community members ~
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must learn how to do their jobs differ-
coty. The allocation of resources must
be reexamined, often by people who have
not previously been involved in such mat-
ters.

What were once taken as “givens” are
now being reconsidered. What constitutes
a school (no longer simply a separate
building) is being called into question, as
educators discover the importance of
creating stpall communities within which
students can be known and valued as

individuals. Within schools, schedules, .

grouping practices, teaching assignments,
the use of space, curriculum, and assess-
ment must all be rethought and redesigned.
District and state regulations, formerly
insurmountable obstacles to change, are
being waived for schools that can jusafy
the waiver as necessary for thetr pro-
grams.

NEED FOR ACTIVE LEARNING
AND TECHENOLOGY

With all this activity in thc interest of
systemic change, by far the most serious

challenge for restructuring efforts is ac-
tually changing what and how students
learn in school. If this does not happen,
then restructuriag will have failed to
achieve its central purpose.

Thus the ambitious goals for student
accomplishment and radical approaches
to reorganizing the educational enterprise
must be met with equally ambitious and
radical approaches to changing learning
and teaching in the classroom. If we seek
qualitative change, we must be willing to
craft qualitatively different instructional
practices and learning environments. The
active learning/adventurous teaching ap-
proach can guide, inform, and be in-
formed and expanded by the restructur-
ing process.

Finally, if restructuring is to succeed
on a large scale, it will need to take max-
imumn advantage of the tools and tech-
niques that can support the process. It
is unlikely that the ambitious goals for
learning and teaching can be met with-
out widespread, creative, and well-inte-
grated uses of technologies of many
kinds,

<8

EFFORTS AT SYNERGY

If my argument so far is correct,
considerable synergy should resuit fi
the thoughtful bringing together of these
three agendas. Each both requires and ad-
vances the other two. Restructuring pro-
vides the expectations and organization-
al conditions that foster and sustain gen-
uine, well-supported, and long-lasting in-
novation; high standards for student ac-
complishment and an active learning/
adventurous teaching approach (well-
matched by newly designed assessments
and accountability systems) define both
purpose and direction for the innovatioas;
and technologies act as both supports and
catalysts for the redesign of learning and
teaching (and of the reorganization ef-
fort).

To date, evidence of such synergy is
slim indeed. But that is not surprising,
given the recency of all three agendas and
the challenges that each one poses in its
own right. Yet these ideas are making
their way into a number of public forums
~ although the active leaming connec-
tion is often only implied or left out en-
tirely. In the past few years, in
numbers of national conferences of
cators and researchers have included ..
structuring and technology on their agen-
das. The National Education Association
and the American Federation of Teach-
ers, in collaboration with major vendors,
have each been involved for several years
with technology projects in support of
restructuning. The Coalition of Essen-
tial Schools has just begun an IBM-sup-
ported project to assist two of its mem-
ber schools in developing computer-
based “exhibitions” of student perform-
ance.

There are also individual schools and
districts working on these issues. Every-
thing is in its early stages; nonetheless,
I have been able to gather three types of
examples: techoology schools in restruc-
turing districts, a technology/active learn-
ing project in a restructuring district, and ‘

whole districts making technology an ele-
ment in restructuring.

TECHNOLOGY SCHOOLS

In some restructuring districts (
Dade County, Florida; New York (
St. Paul; and San Diego) technolugy
schools are being created. New schools




offer unique possibilities because they
can design themselves from the ground
up. Technology schools are especially in-
teresting because they can provide real
examples of the integrated use of tech-
nologies in environments in which tech-
nological resources are plentiful and staff
and students are interested in using them
imaginatively.

In some districts, where new build-
ings are being designed for technology
schools, there are exciting opportunities
to think through the spatial implications
of reorganized learning environments.
For example, newly designed schools
might have:

e teacher technology rooms, where
teachers can have access to technology
for their own work and for collaborative
projects;

e spaces of different sizes and shapes
for students’ individual work, for small
groups, and for large groups;

e special studios or spaces in which
students can work on technology-inten-
sive projects; and

® clectronic displays of student work
in classrooms and in public spaces.

There are two risks associated with the
creanor of technology schools, however.
First, they may do on a districtwide
lnvel what computer labs do in some
-chools: relegate technology to the mar-
yins of the system. Thus integration
would become harder to achieve. Sec-
ond, technology schools may focus on
technology per se but lack an education-
al vision.

One technology school that does have
a broader educauonal vision is the School
of the Future, now beginning its second
year of operauon in New York Cinv's
District 2. It came into being as a result
of a grant from the U.S. Department of
Education’s Fund for Innovauon. It s lc-
cated in a distnct 1n which the supenn-
tendent has been supportive of schools
that give students a variety of opuons for
obtaining a good education. All students
in the district may apply to these schools.
The School of the Future started with 82
Seventh-graders and plans to add a grade
cach year through high school.

Before the school opened, its direc-
tor created a vision for the school as a
Place where technology would be used
for learning. She hired six teachers, three
of whom had techiological experuse. and
‘0gether they planned — and continue to

plan —~ what kind of school it is going
to be. They selected students who were
interested in technology (though not
necessarily experienced with it), who had

M TEACHERS WILL
HAVE TO CONFRONT
SQUARELY. THE
DIFFICULT PROBLEM
OF CREATING A
SCHOOL ENVIRON-
MENT THAT IS
FUNDAMENTALLY
DIFFERENT FROM
THE ONE THAT THEY
THEMSELVES
HAVE EXPERIENCED.

stick-to-itiveness, and who wanted to
work in groups. The ethnic composition
of the student body was selected to match
that of the district (30% Asian, 30%
white, 20% Hispanic, 20% black). Aca-
dernic achievemnent was considered only
to ensure adequate diversity.

The plan for the School of the Future
emphasized students’ use of technology
for projects. To give them time to get
deeply invelved ip their work, class peri-
ods would run 100 minutes in length.
Teachers were to function as guides and
coaches. Teachers spent a great deal of
ume over the summer planning the cur-
riculum (English and social studies are
integrated under the rubric of humani-
res), and they were able to do some of
their work over the board of education's
computer network.

The school has a networked computer
lab, in which students take their technol-
ogy class and learn basic applications
(word processor, database, and spread-
sheet). Once students master the basic ap-
plications, the technology class and lab
are used for student projects. The school
also has computers in the classrooms (six
for every 28 students), a scanner, a la-
ser printer, video production equipraent,
a CD-ROM drive, and even an electron-
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ic easel that the school found abandoned
in the distnct office. Evenrually, students
will be able to borrow computers for
home use.

Although these plans sound very differ-
ent from those of most schools, the
school is still bound by state and city re-
qQuirements and examinations. It is ap-
proaching student assessment gingerly,
planning first to work on alternative
forms of assessing students in elective
courses.

It is much too early to know how the
School of the Furure will work out, but
the teachers have been given a great deal
of authonity to design and redesign the
educational program of the school. They
see themselves as Jearners and as cre-
ators, and they are taking an appropri-
ately experimental approach to their new
school.

Certainly, from the perspective of size,
sclectivity, and resources, this school is
starting out with many advantages. Some
obvious barriers do not exist; others have
been made less formidable. While re-
moving such impediments does not en-
sure success, it does give the teachers
more time to focus on the central issues
of learning and teaching. Teachers will
have to confront squarely the difficult
problem of creating a school environment
that is fundamentally different from the
one that they themselves have experi-
enced. Ciearly, the School of the Future
represents fertle ground in which to
grow a technology-infused, reorganized
school that gives student learning high
priority. What is not clear is how (or
whether) what is learned in this school
will affect other restructuring efforts in
New York City.

TECHNOLOGY PROJECTS IN
RESTRUCTURING DISTRICTS

All districts have computers and relat-
ed technologies, some in large quantity.
In most districts, one can find special
wchnology projects, often carried out by
schools in collaboration with universities
or with hardware vendors. But there are
few projects in restructuring schools and
districts that are explicily aimed at fur-
thering both reorganization and active
learning. Discover Rochester is one.

Discover Rochester is a research and
demonstration project entering its third
year in a middle school in Rochester,

BEST COPY AVAILABLE




DISCOVER ROCHESTER COULD SPARK FURTHER INNOVATION.

New York. The project is a collaborative
cffort of the Rochester City School Dis-
trict, the University of Rochester, the
Rochester Museum and Science Center,
and the Center for Technology in Edu-
cation at Bank Street College.

Rochester, an urban district with a
large number of poor studeats, is under-
going major restructuring. As part of
this effort, it has reorganized its middle
schools into houses, which are further
subdivided into grade-level clusters
taught by teams of four teachers. The
Discover Rochester project was carried
out with a class of non-Regents eighth-
graders in its first year; it has since ex-
panded to include two classes in the fall
and all eighth-graders in the cluster (ap-
proximately 100 students) in the spring
of 1991.

The purpose of Discover Rochester is
to help students develop the thinking and
problem-solving skills necessary to direct
their own learning and to communicate
what they have learned. This interdis-
ciplinary project incorporates subject-
matter curriculum and focuses on the lo-
cal communiry. Students find out about
the Rochester environment from scien-
tific, mathematicai, historical, cultural,
and literary perspectives. They work in
groups to conduct research, and they
communicate their understandings via
a multimedia exhibit at the Rochester
Museum and Science Center. The ex-
hibit, known as Discover Rochester, was
created on Macintosh computers and dis-
plays students’ work through text, aud.o,
graphics, music, and maps.

The project ues in very well with the
district’s pedagogical and organizational
goals, which include the integration of
technology into subject-matier teaching,
interdisciplinary teaching, and schools as
centers of inquiry that make use of com-
munty resources. Teachers agreed that
students could devote one full day per
week 10 the project, with each teacher
giving up one period of instruction per
week. The distnict allowed these teach-
€rs to waive accountability for their stu-
dents’ districtwide final examinations,
thus freeing them from the need to cov-
er the same amount of material in their

regular courses. In addiuon, the distnct,

purchased the equipment needed for the
project.

A onc-semester pilot produced very en-
couraging results. Students were engaged
by the project, came to school more of-
ten, and participated in class much more
frequently than they had before. Some
gave up free time (e.g., lunch) to work
on the project. They produced work of
much higher quality than they had before,
and they learned to use the computers
quite fluently — despite having had littie
or no previous experience. Through the
project, students spent a good deal of
time off campus doing their school-based
work, such as interviewing people and
borrowing photos from a local museum.

The teachers also became very in-
volved in the project. Previously inex-
perienced with computers, they learned
a great dea] about them and other tech-
nologies. More important, the project
provided teachers with an opportunity to
collaborate with one another and with
project staff members. Despite many
differences in style and pedagogy, the
teachers worked together successfully.
As they created connections between the
Discover Rochester project and their own
curticula, the project began to make its
way 1nto classrooms during regular class
ume. For example, in English classes stu-
dents spent a week reviewing what they
had wntten for the Discover Rochester
exhibit and planning their revisions.
Teachers also became aware that, when
working with students on the computers,
they needed to play a different kind of
role — more facditative than directive —
and that this transition was a very diffi-
cult one to make. By the end of the year,
however, the teachers were better abie to
play a faciliauve role and were much
more comfortable doing so.

It is also encouraging that new teachers
have asked to be included in the project
this year. The district views Discover
Rochester as a lighthouse project.

Will the kind of synergy this project
is creating lead to broader innovation of
a similar kind in Rochester? Or will the
project simply disappear once the re-
search is complete? No one can say for
certain. But if it continues to take hold
and be successful in.the eyes of the par-
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ticipants, it will put pressure on the sys-
tem to move in the same direction. As
more teachers becorne interested and in-
volved, they will need more technology,
and they will want to leamn how to use
it productively in their own subject-
matter classes. Seme are already making
such requests.

But teachers do not now have the
authority to make their own purchasing
decisions or to allocate resources for their
own training. Whether and how they will
get the long-term support they need once
the research project is completed is not
clear.

A second way this project is putting
pressure on the system has to do with
scheduling. Becauss students devote a
full day per week to this project and be-
cause all the computers are located in the
science room, complex scheduling prob-
lems have resulted.

As the project grows, different ar-
rangements of space and time will have
to be developed. Clusters of teachers
decide that, rather than set aside oncr;b
a week for a special project, they wa®
to make the projects a part of daily life.
In this case, periods may have to be
longer than 40 minutes. And students
may need special space for project de-
velopment.

Once some critical mass of teachers has
become involved in using technology to
promote students’ active learning, those
teachers should be able to generate both
practical solutions and exciting ideas for
organizing the school and for using its
resources more effectively. Because it is
taking place in a district bent on restruc-
tuning, Discover Rochester has the poten-
ual to spark further innovation. The new
demands it creates should be seen as op-
portunities for inventing new forms of
schooling within existing schools.

USING TECHNOLOGY IN
DISTRICT RESTRUCTURING

While large districts have been slow to
make technology a widespread and in-
tegral part of restructuring, there are
small districts that have made techno
gy and an active learning/adventurow.
teaching approach central to their re-




structuring efforts: the Chittenden South
School District in Vermont and Central
Kitsap School District in the state of
Washington.

Chirtenden South. In Chittenden South,
a rural Vermont district with 3,000 stu-
dents, restructuring and technology have
been proceeding on parallel tracks. The
schools are involved in an effort to re-
structure around a set of “essential learn-
ing behaviors™ for students, which are
goals that a committee of teachers de-
signed. The Chintenden South schools are
to be places where learning, not teach-
ing, is emphasized. At the same time, a
very active technology program in the
schools, run by a group of teachers and
one administrator, has resulted in exten-
sive use of computers and video techuol-
ogies in the district.

The two strands of activity intersect in
the process of planning a major addition
for a K-8 school that is to house 1,000
students. A team of teachers has been
chosen to plan and pilot the new pro-
gram, scheduled to begin in the fall of
1991. These teachers will work with 100
students in groups that are multi-aged and
ungraded. The roles for technologies in
the new school were still being discussed
as this article was writen, but there is a
commitment to having a large quantity of
technology available in the new addition
(including a student/computer ratio of
5:1). As seems to be the case in many
other districts, the very physical realiry
of the new addition has created an oppor-
tunity to infuse technology throughout
the system. What is more interesting,
though, is the way in which technologies
and learning agendas intersect with and
affect one another.

On the other coast, in Washingon's
11,000-student Central Kitsap School
District, restructuring efforts are also un-
der way. In the past few years, there has
been a move toward site-based manage-
ment. With fully half of the district's
teachers involved, an overall plan for re-
structuring the district has been devel-
oped. The plan includes a significant
commitment to technology, funded large-
ly by a local bond issue.

_ How did technology get into the plan
tn the first place? The core group of lead-
ers (mosuy teachers) who thought about
and planned the changes in the distnct
Were technology users themselves and
Strong advocates of both restructuring

and technology. The plan is pedagogical-
ly eclectic, and it varies from school to
school. However, there are plans for a
networked system of computers for all
schools within the next two years.

A central focus of the effort is on teach-
er training and support. There are many
teachers in the district who are not ex-
perienced with technology. An elemen-
tary school that opened in 1989-90 had
few computer-using teachers but had a
computer for every two students (six per
classrocom, two computer labs, and a
computer on each teacher’s desk). The
computers were networked and were
used primarily as a delivery system for
instructional programs. Cver the course
of the year the teachers became acquaint-
ed with the technology and made exten-
sive and enthusiastic use of the electron-
ic mail feature, which allowed them to
“talk to” one another and to keep track
of what was happening in the school. In-
terestingly, the teachers are now asking
for more sophisticated, more interactive
programs for their students,

In two other elementary schools, multi-
media technologies will play a major role
in the instructional program. For exam-
ple, teachers in one of the schools will
work in teams during a common planning
time to organize the curriculum around
themes. They will use technologies to
create multimedia problem-solving sta-

tions devoted to each one of the themes.
Groups of smudents will cvcle through the
stations, while teachers will be available
as facilitators. Almost half of the teachers
in this school are involved in this pro-
gram, and they will train their colleagues.
Restructuring and technology continue
to work together in Central Kitsap, with
the extensive planning and training effort
still in progress. What is most impressive
at the outset is the dual commitment to
working on these agendas together and
to providing enough technology and sup-
port to enable teachers to become knowl-
edgeable users. In this way, large num-
bers of teachers can experiment intelli-
gently with technology and push the
boundaries of change in the district.

RECOMMENDATIONS

These and other isolated examples.
aside, the integration of restructuring, ac-
tive learning, and technology is not yet
occurring on a large scale. Why not? All
three developments are of relatively re-
cent origin, and bringing them together
is not easy. Perhaps over time these agen-
das will come together on their own —
or, as Allan Collins argues in this spe-
cial section, the increasing use of tech-
nology will naturally movz schools in the
direction of active learning. But the need
is too urgent and the opportunities too




IT IS IMPORTANT TO CULTIVATE NEW IMAGES OF SCHOOLING.

great simply to wait and hope. Thus I of-
fer a few recommendations that may
speed the process.

1. Bring technology and learning to
the same “table” when restructuring is
being planned. Today, these agendas are
on separate tracks in most districts, and
technology is not harnessed to restructur-
ing. Thus, for example, teachers can de-
cide on a set of learning goals for the dis-
trict and not ask (or be asked) about how
technology could advance or support
these goals. At the same time, technolo-
gy specialists can decide to spend mon-
ey on technology that they believe will
be useful and not ask (or be asked) how
this purchase relates to the district's new-
ly defined goals. Unless both agendas are
made part of the larger restructuring ef-
forts, the opportunity for synergy will be
lost.

In any district, the chances are very
high that there are teachers or computer
coordinators who are expert at integrat-
ing technology into classroom learning.
Such people should be sought out and in-
cluded in the restructuring process; they
have a great deal to contribute.

2. Reconsider how technology is or-
ganized in the district. Are there struc-
tural ways to bring technology closer to
learning goals? Technology budgets and
purchasing authority could be more de-
centralized, so that schools or groups cf
teachers wishing to invest in technology
could do so. Or, if technology does re-
main the province of the central office,
1t couid be linked directly to curriculum
and instruction. Alternatively, a comumut-
tee of teachers could be involved in mak-
ing key decisions about spending on tech-
nology.

How funds for technology are spent
and the process by which those decisions
are made are critical issues. If technolo-
gy is thought of as a tool for restructur-
ing, then we must ask some hard ques-
tions and make some hard choices. For
example, if a restrucruring school has a
significant amount to spend on com-
puters, should the money be spent on: 1)
a system to individualize students' sched-
ules and activities by managing this in-
formation in ways that are easily acces-
sible to students and teachers; 2) a teacher

perwork in the school, with computers on
each teacher’s desk, so that teachers can
communicate better and plan together
more easily; 3) “loaner™ machines that
teachers who do not own computers can
take home in order to become more adept
with the technology; 4) a multimedia
laboratory, with computers, videodiscs,
CD-ROM players, and peripherals that
can enable students and teachers to cre-
ate their own presentatons and products;
or 5) more classroom machinzs, so that
the. technology can become better in-
tegrated with students’ ongoing work?

Clearly, there is no one right answer.
In fact, any of the above options could
be the solution for a given school. But
laying out and considering such alterna-
tives in relation to local circumstances
and.local goals for restructuring, learn-
ing, and teaching should be centrai to the
discussion.

In addition, technology demands much
more than hardware, software, and tech-
nical support in scheols and districts. It
needs people who can help teachers inte-
grate the technology into their practice.
These may be computer coordinators,
media specialists, other teachers, or out-
side consultants or groups that provide
such services. But schools and districts
need to cultivate their own people with
such expertise as well. Once teachers
have become competent with new tech-
nologies, plans for and discussions of
how to use them are really discussions
about learning and teaching and about
how to tailor technologies to the needs
of individual teachers and students, In-
house support from colleagues will be of
greatest long-term value.

3. Work toward a critical mass of
equipment and expertise. Technology
can support actve learning and restruc-
turing — but only if there is enough tech-
nology and enough expertise in its effec-
tive use for teaching and learning. Once
a school or district has achieved a criti-
cal mass of teachers and administrators
who understand how they can use tech-
nology to support active learning, these
educators can think through and imple-
ment the structural, organizational, and
curricular changes that they wish to
make. Without such a critical mass, ef-
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forts at widespread technology-infusca
change will flounder.

What constitutes a critical mass of ex-
pertise in technology? There is little evi-
dence on which to make a judgment.
Nonetheless, I speculate that, if half the
teachers in a school are comfortable with
using technology in their teaching and do
s0 with some regularity in a variety of
curricular areas, there would be a suffi-
cient critical mass of expertise. Teachers
could then help one another with the use
of technology and could think together
zbout the kinds of innovations they wish
to try.

As for the technology itself, critical
mass is not defined solely by numbers of
computers or of other machines, but also
by their location, by who has access to
them, and by what they can be used for.
For example, even a large number of
computers used simply to move students
through a programmed set of drills for
a given number of minutes per day will
not be sufficient to support restructuring.
Such rigid uses do not give studcn‘
teachers the opportunity to contro
technology or to discover and design
ways to use it for active learning.

On the other hand, one could take the
same number of computers, provide soft-
ware and peripherals so that they could
be used in multiple ways, and place some
in classrooms, in project work spaces for
students and teachers, and on the desks
of interested teachers. This configuration
would give students and teachers the crit-
ical mass of technology-based experience
that they need to support active learning
and adventurous teaching.

4. Use the media to convey new im-
ages and metaphors of schooling. If
educators are successful in integrating
these three agendas in the next decade,
then we will have created schools in
which students’ achievements are both
higher than and different from those of
today’s students. These schools will not
look and feel like our traditional idea of
“school.” The differences may create con-
siderable discomfort for those of us who
have grown up in traditional schoolg—~
that is, for most of us. Whatever w
believe schools should be like, the t.
tional images are very powerful teachers
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standing in front of quiet children, stu-
dents seated in straight rows, teachers
telling things to students. The images de-
rive power from their familiarity.

It is very important, then, to cultivate
new images of schooling, so that the new
can become familiar and comfortable.
The media can effectively portray new
images of schooling: small groups of stu-
dents engaged in animated discussion
about data that they inspect on a computer

screen; a student interviewing a senior”

citizen in the local community about o~
cal history, while other students video-
tape the interview; or a teacher and a stu-
dent discussing and evaluating the con-
tents of the student’s portfolio of work,
which includes products in several differ-
ent media.

National media, particularly television,
can be powerful forces in creating these
kinds of images for the public. And, in
small ways, they have begua to do so.
But the need for such new images far out-
strips what has been done to date.

Local — and much less expensive —
efforts may also be effective. For exam-
ple, an elementary school in Maine bent
on restructuring makes creative use of the
talents of a redred citizen who volunteers
his services as a video technician.'s He
visits classrooms, tapes children at work,
and interviews them. He also tapes their
performances, plays, readings, and art-
work. His tapes are then broadcast on the
local-access cable channel. Parents not
only have the pleasure of seeing their
children on television, but they also see
some new images of what school can be
— of what their children’s school aiready
is.

The agendas of active learning, tech-
nology, and restructuning — each a pow-
erful vehicle for changing leamming and
teaching wn schools — need to be pursued
concurrently to be maximally effective.
If we imagine all three coming together
in schools and districts, the potential for
synergy is very great indeed.

Technology tied to lcarning and teach-
ing of the kinds I have described can
work much more powerfully in schools
than it typically does. It can be still more
powerful if its use is encouraged and sup-
Ported in environments in which change,
feorganization, and reflective experi-
ments are valued. The acuve learning/
adventurous teaching appreach can come

BEST COPY AVAILABLE

into being on a large scale only when am-
bitious goals of the kind now being wide-

ly espoused for all students are taken seri--

ously and whea teachers are given sup-
port for taking risks to do their work
more effectively.

B NATIONAL MEDIA,
PARTICULARLY TELE-
VISION, CAN BE
POWERFUL FORCES
IN CREATING NEW
IMAGES OF SCHOOLING
FOR THE PUBLIC. AND
THEY HAVE BEGUN
TO DO SO. BUT THE
NEED FOR NEW
IMAGES OUTSTRIPS
MEDIA EFFORTS
TO DATE.

Finally, restructuring will not succeed
unless its ambitious goals for student ac-
complishment and for radical approaches
to reorganizing the educational enterprise
are met with equally ambitious and radi-
cal approaches to altering learning and
teaching in the classroom. The active
learning/adventurous teaching approach
is the one most consonant with the goals
currenty put forth. Moreover, putting in-
teractive ccmputer and video technolo-
gies into the setvice of these learning and
teaching goals can provide substantial
help in reaching them. Put more strong-
ly, it is unlikely that these ambitious goals
for learning and teaching can be met on
a large scale without widespread, cre-
ative, and well-integrated uses of many
technologies.

What | am urging here is an effort not
simply at synergy, but at building coher-
ence of educational goals, approaches,
tools, and structures. Even if we achieve
only a very rough approximation of that
coherence, we can transform schooling.
Therein lies great opportunity.
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PLUG INTO A
NETWORK

By Doug Vander Linden and Larry Clark

Here's what you need to know to get started
building an information infrastructure
for your schools

F YOU WANT YOUR

students to be able

10 ap into dawma on

the nation’s informa-

tion highway, vou
need an informauon infras-
ructure in vour school dis-
wict. And the backbone of
that infraszructure is a com-
puter network.

That's what we've dis-
covered in Unified School
District 244 in Burlington,
Kan. Located in the south-
eastern part of the state,
our school district enrolls
1.000 students. e have a
-3 building with 500 stu-
cents, a2 middle school
with grades six. seven. and eight that has 250 students,
and 1 9-12 high school with 250 students.

Like manv medium-sized school districts, we ven.
tured into the information age one step at 1 ume. Bug
before long. we realized we nesded to include com-
puter nerworks in our technology pianning. The com-
Puters in each of our buildings are now configured in
fletworks, an arrangement that enhances both teachung
and learning. Getung there has been a learning process
OF Us. and we'd like to pass along what we ve learned
or the benefit of school districts like yours.

Three types of networks

‘n our planning, we considered not onlv what we
)

“anted to ao for students. but also wnat we wanted to
—~———

D°“§ Vander Linden is technology direcror and Larry Clark

Q“ fbenntendent in Unified Schooi District 244, Burtington,
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accomplish for teachers
and administrators. And
that led us to nerworking.
One consideration in se-
lecting a necwork is the
cost of sortware per user
on the nerwork. Consider,
for example, a desktop-
publishung program called
The Writing Center, pro-
duced by The Learning
Co. A stand-alone, single-
user copy of the program
costs $129.95. For a lab
with 25 computers, then.
it costs $3,248.75 to have
legal copies for all the
students to use at the
same time.

Keep that price in mind as we discuss the three
tvpes of networks we looked at:

* Device-sharing network. In this kind of configu-
raton. individual stand-alone computers are tied to-
gether. using 1 penpherai-sharing svstem, Apple built
one of the basic systems into its Macintosh computers
using the LocalTalk port. But if vou don't have a Macis-
tosh. or if you are using Apple Ile or (BM MS-DOS com-
PUIErS. you can use another electronic sharing device,
such as the standard A-B-C-D switch box.

As their name suggests. the main reason to use de-
vice-shanng nerworks is to share peripherals. such as
dot-matnx printers or |aser pnnters. In some smaller de-
vice-shanng nerworks, you might even be able to share
2 modem,

* Operating system-based network. This kind of
nerwork sull involves individual. stand-alone computers
with hard drives. But the nerwork is configured not
only through physical connections. |ike Apple’s Lo-
calTalk or other network cabling; ic is configured

J
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through the operaung svstem software as well. For ex-
ample. Appie’s Svstem T has the ability to share wnfor-
mauon on hard dnves among the users on the nerwork.
Similarly, Windows NT from Microsoft is designed to
allow users to share information based on the operatng
systems sofrware within the computer. Another pro-
gram, Novell Lite, also allows individual computers to
be linked in a network without a separate, centralized
cornputer acting as a file server,

The primary feature of an operating svstem-based
nerwork is to share dawa by allowing individual users to
gain access to the data on other computers. For exam-
ple. the superintendent might have a spreadsheet you
need access t0 so you can fill in some information for
budgering. The superintendent can put the spreadsheet
on his computer. and you can actually tap into that
computer and get the file. When you're done, you can
transfer the file back to the superintendent's computer
or the superintendent can anach to your computer and
get the file back.

The drawback is that the ability to share software on
this kind of nerwork is quite limited. If | have a copy of
Microsoft Works on my computer and you want access
to it, for example. [ can't use it while you do. What's
more, when you attach to my computer to use the pro-
gram, you slow down the processing on my computer.
The practical implication is that the software has to be
located on both computers. You can share peripherals,
such as printers and modems. But because you need to
have the same software on each individual computer,
vour software cost will be high, Instead of purchasing
individual copies. though, Suppose you purchase a lab

pack of software. A lab pack of The Wnung Center,
which includes five copies. costs 5299.65, or ..:otaf or
$1.499.75 for a lab with 25 computers—a savings of
$1.749. (You can purchase lab packs for either 3 de-
vice-sharing network or an operating-system nerwork.)
¢ Client-server-based network. In this configura-
tion. which is the most common. each computer actu-
ally becomes a workstation connected to 2 dedicated
computer, called the server, whose purpose is o pro-
vide the workstations with software and data—whether
the data are for video, text. graphics, voice. or audio,

Again, the primary purpose of this kind of network
is to allow computers to share and save daw. But it's no
longer necessary for you to use a program on my com-
puter and slow my computer down. Instead. vou go to
the file server, get a copy of the program. and bring it
to the memory of your computer. The server acts as the
centralized computing power for the entire network.

What's more. the number of peripherals that can be
used on the nerwork increases dmmatically——evemhmg
from printers and modems to scanners and fax ma-
chines. You might have what's called a CD-ROM server
on the nerwork. (This device allows multiple CD-ROM
software programs to be made available across the net-
work.) If you have a set of encyclopedias on one disk,
students can gain access to it from anywhere in the
building.

And as for software costs, take the same program,
The Writing Center. A nerwork package that can reach
up to 50 users at once is just $§799.93. For the cost of
six single-user programs, in other words. you can reach
50 users at one time throughout the entire building.
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nstalling computer networks'in ;,fs_i?j;“ha:\{e:i_t.\up;gnd running again in, on,"tracking all 3!
I your schools? These security"con- & twohouxs‘%‘f:.,;%‘?’ff’-",‘g{‘ e the files on both the'worksttions &
siderations should enter into your = Your disaster récovery plan ¢igmyi<-and the server itself. Several other 't}
plans. First, be sure you have a » ¢ should also account for the possible™*: network-based anti-virus programs -}
| back-up system, and be sure to .= loss of files due to thef, fire, or STfe arealso available, Eivinip. .t 0L
back up your files every night. - 77 7 some other calamity. It's not ~"okass - Finally, you have to protect your

Many school districts back up their
files only once a week. But sup-.~ .

ers enter grades and attendance
every day. If the network goes
down (and some day it will), the
teachers have to go back and enter
seven days worth of data. So we
back up every day. And we have R
an uninterruptable power supply
on our network that keeps the net-
work up for 30 minutes if we lose
power, Lo,
Next, you must have a disaster -
recovery plan. When we put in our
first file server, we bought an iden-

Wi~ ey Seap s,
Co. ! =2 : :

-

pose your entire management sys- ©
tem runs on the nerwork and teach-

- itween the two rooms. That way, if’

e

&:f+ protecting your data from viruses.<.

! enough simply to make back-up :. i data from unauthorized access— .
-3 files of dau if you store the back-~2 % students getting into_the teacher’s 7]
"+ ups in the same room as your file 73 grade book, for example. We re- i3

: server. If someone breaks in, they” ¥i% quire teachers to have passwords ..
. @n steal everything—back-up tapes = and 1o change them periodically. «:,
- and all. We keep all our back-ups in :

., (Teachers can also have unique .

*" a different room than our file server Z passwords on e-mail and grading .,
is in, and we have a fire wall be- - * programs to provide an additional . -
:+3:level of security,) We also use'a ..
T there's a fire in the file server room; Y. hufiber of software programs to Bk
our back-up files will still be safeiri="¢ provide security, including one i}
%+ ' Another security consideration is ~tcalled Intruder Detection, which is
~shpart of Novell's Netware ‘system. It ]
¢ which can enter the network when ’z.works like this: Say 2 student tries -
‘¥ students use bulletin boards. To . -: to log into the network, guessing at
guard against viruses, we use 1 pro- %

. -
a4

. i ]

A
4
-

a teacher’s user name or password.

* + gram from Intel called LAN Protect, -
an anti-virus program designed to .-
sit on the file server. It monitors the
server drive and the hard drives on

tical one to be a back-up server for
the whole district. If one of our net-
m:;-‘l' servers goes down, we can

E mc. —— e aemea.

*#"After three incorrect anempts, the -+
< program logs the student out and =4

o

< tells us the station where the at- - -
tempt was mad...—D.V.L. and L.
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As of s vear. every building in our school district
has 2 client-server-based nerwork. We have a 110-sta-
non necvork in our high school. working off a singie
file server, In our middle school, we have an 90-station
aerwork, and we have just put a 73-station network in
our eiementary school and a 10-station nerwork in our
cenurai office.

Network protocols

Whut determines the speed and performance of your
nervors is not only the speed of your server and work-
stations. but also which network protocol you select. To
put it simply, the protocol determinés how you tie
computers together to form a nerwork. Most of these
orotocols follow standards set by the EEE (Insunute of
Electrical and Electronic Engineers), an internatonal
standards commuttee that has defined the specifications
for nerwori cabiing and nerwork cards,

You should be familiar with the following protocols:

¢ Arcnet. Althougn it is used in both business and
educauon. Arcnet is not a standard recognized by IEEE.
Nerwork speed is measured in megabits per second. or
MBS; with a speed ranging from 2.5 MBS up o 10 MBS,
Arcnet can be relatively fast. It's also inexpensive: The
cards cost approximately $100 each.

But be warned: Network technology is changing
rapidly, and because Arcnet is not a standard. fesw new
developments are being made for this protocol. So if
you're looking for a nerwork protocol that wil! grow
and evoive. Arcner—aithough it's a cheap performer—
m.ght not be vour choice.

* Etherner Two major vpes of Ethernet nerworks
are used i1 schools. The first, which was made popular
by 1BM. is called a baseband nerwork. In a baseband
network. the cabling goes from one computer directy
0 another and then to another: this configurauon is
commoniy referted 1o as a bus. Baseband nerworks are
relativery cheap. but tnev are slow and are limited to
approxumately 30 worksiauons per segment.

The second tvpe of Ethernet nerwork s calle 1 10
BASE-T nerwork. in schools. these nerworks are ©noi-
cally desigred in 2 star configuration using unshie:ded
tWisted-pair capie. These nemworks. wnich are now
be}ng usez bv corporate Amenca and educaucn. are ca-
padie of hoiding Lirerailv up (o 1.000 stauons. The gz
Suncard {or 10 BASE-T 1s 802.3.

in the 10 BASE-T environmen
OftIO MBS: the average cost per card 1s approximaze:v
3130, And with tne 10 BASE-T nerwork. vou can have
ic cAtire Macintosh famiiv and the enure Ms-DOs fam-
ly on the same nework,

* Token ring nerwork. Developed according :0

BM stanciards, the roken nng nerwork has an 122 stan-

rq' numoer of 802.3. Again, there are two tvpes, ac-
Cording 1o speed:

erage Cost ”’_The first speefi 5 + MBS, with an av-
MaS gt of 3239 per card. The secord speed is 16
T:»\- “bproximately 5450 2 card.
WOrk:OFE‘Q(‘“%ZJOc;emember apout the token nng ne:-
ON the . nnot put the enure Macintosh family

U ETVOTR~—oniy the Macitosh computers with a
S €ipansion siof.
Secon, £

. Ethernet has a speed

¥OU out a singie 4-MBS card on a nerwor}B

that is made up of 16-MBS cards. vou slow the spezd of
the eaure nerwork down to 4 MBS. The carcs must be
consistent. If vou want a 16-MBS nerwork. every cara
has o be 2 16-MBS card.

* Other protocols. Additional protocols are either
still in the development stage or have not yet come
down enough in price to be affordable for most
schools. One is FDDI (fiber distributed dara interface),
which is designed to give vou a speed of 100 MBS on
fiber optic cable. But FDD! cards are still in the §1.000-
$2.000 price mange.

Another product is Fast Ethemet, which is designed
to provide 100 MBS performance in the 10 BASE-T envi-
ronment—a tenfold increase in the speed. The cards
cost approximately $695 each.

Another future protocol for the education environ-
ment is wireless commuaication. Wireless svstems wail
still need 10 come down in pnce, imorove in speed and
performance. and overcome the limutations of school
building structures to make inroads into schools,
thougn,

Note the speed of the FDDI and Fast Ethernert proto-
cols. If vou want to put video on vour nerwork—and
you probably will, eventually—you'll need more net-
work speed than is currentdy available in the Arcnet,
Ethernet. or token ring eavironments. Keep that in
mind as you make technology purchasing decisions,
For example, if you want to buy $150 Ethemet cards
todav, realizing that down the road vou'll want to go to
Fast Et.ernet. make sure vou tell the person providing
vour cable that you want it to comply with the Fast Eth-
ernet standard. This would require purchasing Category
5> unshielded twisted-pair cable. That way, you can buv
cable today for the cheaper Ethernet and then down
the road move to Fast Ethernet and not have to recable
an enure building.

Additional considerations

After we decided on our network protocol (we chose a
10 Base-T Ethemet environment). we sull had to make
scme .mportant decisions about nerwork configuration
and other maners.

The first queston was which network sofcware to
use. Qur choice was Novell Necware, which accommo-
dates MS-DOS computers and, with a program cailed
Netware for the Mac:ntosn, aiso ailows us to bnng Mac-
INtOSh computers onto the same file server, We have an
[BM e server that runs all our MS-DOS and Macintosh:
computers on the same nerwork.

Otner products that are used in educauon include
AppieShare Pro, which is designed pnmanly for Macin-
tosh and Appie lle computers; DigiCard. which many
schoois use for networking Appie [Is and MS-DOS com-
puters; and SchoolMate, which is used to network
Tandv-type computers.

Another consideration is hard disk size. The key ad-
vice: Buv as much as you can afford, We put 1.3 giga-
bytes in our 100-stanon file servers. We aren't close to
using 1t all vet, but when yvou consider that one munute
of video will take up several megaovtes of hard disk
space and software programs with Windows are grow-

5 ing larger and larger. then vou know that the larger the
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hard disk in the server, the longer it's going to last you
down the road.

Still another thing to consider is where the students
store their information. We originally thought they
should store everything on floppy disk. But many kids
can't remember to bring their lunch tickets .o school,
let alone their floppy disks. So we decided instead that
all the students should store their information on the
nerwork. That accomplishes two things. First, wherever
students go in the buiiding, they can get into their files.
Second. teachers can check and monitor students’ work
from anvwhere on the nerwork.

A final consideration is staff development and sup-
port. We plan for swuff development in all of cur tech-
nology applications. in the belief that you have to bring
staff members along if you expect them to use technol-
ogy in the classroom. We ask teachers 10 volunteer for
some in-service sessions and provide stipends for oth-
ers. We offer summer training, summer check-out of
computers, and preservice taining, as well as training
during the school vear. But support cannot stop with
training: You have to have someone available to help
people with problems when they occur—not a dav
later and cerainly not a week later. We've hired a full-
ume person 1o help the district's technology director
provide user support.

The payoff

What are the benefits of computer nerworks? For stu-
dents. the real payoff is the information that is suddenly
accessible to them through the CD-ROM server or the
modem. Right now. our students can search encyclope-
dias on the nerwork or reach out to a number of bul-
leun boards. And before long, way out on the plains of
Kansas. our nerwork will be able to tie to the Internet.
and strudents will be able to work with a vast truckload
of data on the informauon highway.

Another benefit for students: They get experience

| thev can use in the world of work. Today. some 80 per-
i cent of all computers purchased are bought bv busi-
i nesses and put on networks. When students graduate
and get jobs. thev'll work on those networks, and we're
{ prepanng them to do that.
. The nerworks also provide a wealith of individualized
I remedial and ennchment instruction for students and
| make possible valuable interdisciplinan: acuvities. For
exarnple. social studies and English classes can team up
on the nerwork to work on joint projects.

For teachers, as for students, the real benefit is infor-
mation accessibility. Imagine having more than one
textbook at hand as vou design lesson plans. Imagine
having an on-line compact disc program that gives vou
an up-to-date map of Eastern Europe. instead of the old
map of the Soviet Union in the social studies book.

Teachers also benefit enormously from the commu-
nicauons tools available tiirough a nerwvork. Electronic
mail can go a long way toward breaking down isolation
and opening up communications among teachers. And
the same cubling vou put in for a 10 BASE-T necwork
:an be used to put in u telephone svstem as well,

Finally, teachers muke use of the nerworks to mon‘g
“lor student performance—either on the integrated

)

learning system or by looking ar srudents’ files on the
nerwork. And they can tap into the network o muke
use of instructional tools such as electronic grade books
and quiz designers.

The networks have tremendous administrative ad-
vantages as well. In financial terms. a major benefit is
encouraging full use of the computers you've already
invested in. (The last thing your school board wants to
do is buy a $2,000 paperweight.) In our high school,
for example, 99 percent of the staff said use of technol-
ogy and computers more than doubled in the first year
after we installed the nerworks.

Record keeping is another examiple. Qur state educa-
tion department has estimated that tracking all the dif-
ferent kinds of information we'd like to track for each
student would take a secretary for every teacher. But
with a2 good district management system, we can do it
with our existing siaff—and pull together reports for
administrators,

Right now, every secretary, guidance counselor. and
principal in our school district uses a computer and is
on a network. Talk about improved commiunications.
During our first month using electronic mail, we sent
17,000 messages in one building alone—17,000 for
some 35 or 40 staff members. We estimate that a third
of those messages actually saved a piece of paper,
which makes some 6.000 pieces of paper (and maybe a
smali tree).

Gilmpses down the highway

Our EdTech 20/20 plan is a vision for the future. Our
first goal is for all our students to be technology literate.
We want them to be prepared to use technology in col-
lege. in trade school, or on the job. We want them to
be life-long learners who are comfortable with change,
because technology will continue to change.

Full integration of technology into the curriculum is
another part of our plan. Our goal is to make technol-
ogy applications a part of every subject. not just science
and math. and we're helping teachers find ways 10 use
technology applications in their classrooms.

We envision mulumedia applications, using interac-
live CD-ROM to bring the curmculum alive and interest
students in learning. We also are working toward two-
way interacuve video, and we're within 20 miles of get-
ung on a fiber line. Once we've accomplished that and
have set up a two-way interacuve studio, we can link
students to the rest of the world so they can take
courses that are currently available only in larger school
districts. The same technology will be a boon for staff
development ard a tool for the entire community.

Our next step is a wide-area network that will link
all the buildings in the distnct. Once that's completed—
within the next year—we'll be able to tade data from
school to school, gather demographic information, and
compile test data for mandated reports to the state.

Already, though, we believe the hard work and plan-
ning involved in selecting, installing, and maintaining
our district’s computer networks have more than paid
off. In fact. at the risk of mixing our metaphors, we'd
say that computer nerworks are both the heart and the
backbone of anv school technologv nian m
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K-12 Networking

NETWORK-BASED
COLLABORATIONS:
HOW UNIVERSITIES
CAN SUPPORT K-

ORM EFFORTS

MM MSELNET, KIDPLAN.
the Geogame. the Induction Year
project, Centennial space shutile
launch simulations. the School Re-
newal Network, the Virtual Worlds
project—all ure examples of network-
based collaborative projects for K-12
teachers. curriculum spect .3t and
students. Most of these projects use
the Intemet. although 1 couple lack
even an electronic mail gate to the
national system. Let me tease vou for
now with just the names. later [l give
a bref descnplion of each one.

Currently. there are many collabo-

By John Cleinent

Jobn Clement directs EDUCOM's K -12
Networking Project. He will be reporting
regularly on educational applications

of networking and welcomes comments and
{deas for (tems 10 (nciude in this column
He can be reacbed a1 JRC@BITNIC or
CLEMENT@EDUCOM.EDU,
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rations that use networking to sup-
port K-12 education and reform goals.
There could be many more, however,

. and the ones that now exist should

extend to more participants. A persis-
tent problem for K-12 educators is
lack of access to a national network-
ing system. Many schools lack the
bare essentials for computer-based
communications: a computer with a
modem and a telephone line that can
be dedicated to such communica-
tions for at least part of the day. Even
in settings that have these basic es-
sentials, there are many dedicated
educators who would love to use the
resources but lack the know-how.

In several states (including Califor-
nia, Florida, New Mexico, New York,
Texas, and Virginia), statewide net-
work connection programs do exist.
Elsewhere, infrastructure resources,
training, and beginning-user help are
clearly needed. But there are other
vexing problems. For instance, an
extensive network that connects,
among others, the state mathematics
and science supervisors of all the
states and territories uses proprietary
software and cannot provide even
electronic mail connectivity to other
nerworks. (Acuve efforts are under
way to remedy this situation, and a
mail gateway may exist by the time
this is published.)

Other network systems are project
specific, allowing only limited or no
electronic mail outside project-ori-
ented connections; at the end of the
project, the account is closed and the
connection ceases. Network-based
communications can become a pow-
erful engine to support K12 reform,
but first a critical mass of educators
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must be connected with linkages that
are permanent and generalized. rath-
er than project specific.

Universities and colleges could play

a significant part in helping collabo-
rative projects become an engine to
revitalize the schools. To begin with,
institutions can get involved by sup-
porting efforts to extend connectivi-
ty. Why do K~12 educators need
networking? What would they use it
for? The bhasic reasons are, of course,
¢hmmunicative: for personal growth
and training, to expedite collabora-
tive projects, to gain access o infor-
mation and to curriculum resources,
and 10 connect students with each
other and with ongeing projects.

Donations of old equipment and
software (some software companies
are now offering license transfers to
schools at no cost for academic pur-
chuse of upgraded software), as well
as suppont for installing telephone
lines. are needed in some local situa-
tions, In others. equipment 18 not the
problem, but access, trining. and
user support are. Guest-iecount de-
cess may be a worthy temporary
ansseer, but more important s help-
ing a local system 1o develop its own
training and support mechanismsover
time. The key role that postsecondary
instieutions can play in this area is in
providing, and supporting. the con-
necton to the Internet.

Much of this communicaton and
colluboration should occur among,
and be instigated by, K-12 educators
themselves. Howes er. sume ven sig-
nificant roles could be plaved by the
university communiy: indeed. e
cin point to suuations where they ary
being playved The vision of what
unnersiies and colleges can do o
suppornt K12 network-based collab-
orations can extend well beyond con-
nectvity.

A good example is in the develop-
ment of K-12 curniculum approaches
and matenals. Many of the curnicular
expens now implemenung rew ap-
proaches are in postsecondany inst-
tutions. The approaches being
advocated call for a more collabora-
tive, project-oriented view of teach-

10 epucom

ing and learning. But quite often.
these expents don't have the com-
bined knowledge of curriculum and
of today’s Internet, and we therefore
run the risk of neglecting this poten-
tial avenue of communication in many
curricular areas,

Or take the notion of significant
scholarly and research collaborations
that take place among teams of edu-
cators and students and disciplinary
specialists in universities and research
centers, Let's consider schooling as
an integral pant of the national enter-
prise and schoolpeople atall levels as
a national resource. Shouldn't we be
calling on them for their input on
many projects?

During the 1980s. through the im-
plementation of such projects as the
National Geographic Sociery's Kids
Network, Bob Tinker and his col-
leagues at the Technical Education
Reseuarch Centers (TERC) pioneered
the notion of putting senous research
goals into the hands of student and
teacher teams, integrated the results
hy use of telecommunications, and
created colluborations with discipline
expents. TERC's project areas, anmed
at upper elementary grades, have
included Acid Rain, What's i Our
Wiater, Solar Energy. and What We
Are Eating.

Now it s ime to extend this idea to
every curncular area at every educa-
uonal level, Let's address topic areas
and issues of nationahinterest througl
colluboratis e project areas. Bob Tink-
er has thought ot a student-run gnd of
SCINTUC SENSOESstations. Here are Somes
otherdeus. a standing collaborition
between eachers, students, and re-
searchers on the genome and struc-
ture of the nematode Caenorbabditis
elegens, penodic “market basket * gro-
CEMY COSLSUMVEYS; assessments of |o-
cal unemployment or dropout fates:
or access to prenatal care and “well
buaby™ chnies. And how about field
archacology projects or a standing
etfort to monitor water quality or
ground pollution or acid rain, run by
a school on behalf of a state or federal
environmental control agency?

The important features of such
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projects must be that they involve
students, under teacher superivion
in gathenng real. usefus cutn e .,
laboration with disciplinary r h
ers on a4 standing (or at st .
long-term. multiyear) basis. Discipline
specialists would overses quality con-
trol and provide mentonng and trup
ing when necessary. But leadenh
must be at least shared by K~12 .
disciplinary community membw:
Finally, these efforts must be reco,
mzed as pan of every teachers jot
and each student’s educanon. not as
extra credit or as a club actviry

Let no one argue that students and
teachers are incapable of such work
Projects such as these are imponant
to the nation, not oniv as a source of
needed data butalso as the beginning
of students’ introduction into the ~real
world.” One of the reasons that aca-
demuc scheolwork s not taken sen-
ously enough by our students is that
it doesn't seem relevant to them.

If such projects are to be created.
the roles that colleges and univers:-
ties can play in K-12 educat Al
expand and so wall the conu..:-
uon requirements. Postsecondary in-
stituions  can  foster  these
collaborations directly by encourag.
ing disciplinary depanments to pir-
ticipate. by coordinaung funding
request preparation, and by suppon.
ing and rewarding faculty who partic-
ipate. Collaborauve. scholurly prowects
in the humanives and the ans and
sciences can sumulate learming by
offenng long-term suppon for schools.
Serminars, summer work opporunie
tes. and sabbaticul-veus appointments
can be created at both schools and
colleges.

When yvour local school comes to
ask ahout u guest account on the
Intemet, consider the opportunity vou
are buing offered and the dilference
your support can make in revitahaing
our K-12 schools.

The following are descnptions of
the network-based collabogaive
projects mentioned at the be ]
of this column:

MSELNET: Mathemautical Sciences
Education Leadership Network, a




)

collaborative effort between major
mathematics associations and a divi-
sion of the National Academy of Sci-
ences. Established to connect the
workers who implement the curricu-
lum standards agreed to by the math-
ematics education community,
including every state mathematics
supervisor. Uses IBM's PSinet, a pro-
prietary store-and-forward system
currently without either Internet ac-
cess or gateway capabilities.

KIDPLAN. Created by Odd de
Presno of Norway, billed as “a global
dialog for children from 10 to 15 years
old.” An ongoing version of a project
that was originally called KIDS-91,
which in May 1991 linked hundreds
of children around the world. Uses
the Intemet.

Geogame, Developed by Tom
Clauset of Winston-Salem, North Caro-
lina, and aimed at middle and upper

elementary school. School classes
send ina description of their own site:
the coordinator scrambles the infor-
mation in each response and sends
out the scrambles as puzzies for the
groups to solve. Runs on FrEdmail
and the Intemet.

Induction Year project. Running
over TENET (Texas Educational Net-
work), this project provides training
and support for first-year teachers in
Texas. Runs on the Internet.

Centennial spaceshuttle launch
simulations. These projects run in
conjunction with NASA space shuttle
launches. A full mock-up of a space
shurtle is available at University School
in Shaker Heights, Ohio. Student as-
tronauts crew the mock-up for up to
24 hours along with a real space
shuttle launch. Other schools through-
out the United States and in other
countries assume various roles in

41

- each simulated mussion: secondan:

mission conuol, alternauve landing
sites, even the role &f docking anoth-
er shuttle. Runs on the Cleveland
Free-Net, over the Intemnet.

School Renewal Newwork. A
project of the National Education
Association’s National Center for In-
novation, supporting more than twen-
ty-five site-based management
restructuring projects in schools
around the counuy using a PSinet
link.

Virtual Worlds project. Another
periodic effort of the Cleveland Free-
Net. After preliminary preparation.
classes spend a school day explonng
an assigned “virtual world"™: examin-
ing drone survey data. designing ex-
penments, and reporting the results
back to “mission control.” W
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FUNDING ELEC
CLASSROOMS

BY ARLENE KREBS

s committed educators work to dations and corporate giving

reform schools for the 21st cen-
tury. they are joined by corpo-
rate and philanthropic leaders
who understand the importance
of their efforts and offer support
for implementing technology in
schools.

Funders recognize that every
type of educational institution is
involved in the effort—not only
schools. but also museums. sci-
ence/technology centers, li-
braries. and community agen-
cies. Likewise, the work
touches on every curriculum
area. with math, sciences, tech-
nology. environmental studies.
multiculturalism. and literacy in
the spotlight of change.

Within those institutions and
areas. funders recognize the

programs nave made a commit-
ment to educational change,
supporting local and national
organizations that spearhead the
school reform movement. These
groups award grants that help
educators. school leaders, par-
ents, and communities work to-
gether. and they endorse imagi-
native grass-roots efforts.

Foundations such as Ford,
MacArthur, and Pew support
outrcach through radio and tele-
vision programs to inform par-
ents and the community about
local school restructuring efforts.
Projects that have the potential
1o become financially self-sus-
taining and that can serve as
models regionally and nationally
receive high attention.

Arlene Krebs,
author of The
USDLA Funding
Sourcebook for
Distance Learn-
ing and Educa-
tional Technol-
0gy, /s 3@ 20-year
educator and
president of New
Orbit Communy-
cations, a New
York-based con-

benefits of integrating CD-
ROMs. videodiscs, computers,
multimedia. televisions. and
telephones into new approaches
to course content. activities, and
assessment. They recognize,
too, how electronic media are
changing the ways we educate
for a shared cultural heritage.
organize schools, and interact
with students and staff. They
also recognize how parents,
school districts, businesses, and

School reform is viewed as
the primary way to implement
the six national education goals
endorsed at the National Educa-
tion Summit of 1989. Those
goals are reflected in the priori-
ties among grant-givers: Em-
phasis on preschoolers speaks
1o the goal of all children enter-
ing school ready to learn; atten-
tion to the needs of at-risk
youth aims to meet the goal of

boosting the high school gradu-

. sulting firm spe-  community agencies are collab-  aton rate to 90 percent; support
cializing in edu-  orating in new ways to trans- for the continuing professional

cational media form traditional, hierarchical development of adults ad-

and telecommu-  structures into democratic ones. dresses the goal of lifelong

mcations. Many of the wealthiest foun- learning; and emphasis on math

Q
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Following are a few exam-
ples of such support:*

* The Sioan Foundation of-
fers awards in its Independent
Learning Outside the Class-

. room program, which looks for
innovative approaches 10 math,
science, and engineering stud-
ies—especially approaches that
use multimedia and computer
networks for seif-education and
that increase education and ca-
reer opportunities for minorities
and girls. Science museums and
public libraries often serve as
network hosts in these projects,
providing families direct access
to interactive learning materials
and technical information.

Grants are awarded to sci-
ence/technology centers, middle
schools. and high schools.

» Telephone companies such

as Ameritech, NYNEX. Bell-
South. Pacific Telesis. and GTE
Telephone Operations actively
support model demonstration
projects that link homes. schools,

* For more tnformation. see The USDLA Fund-
tng Sourcehook fur Distance Leurng und Edu-
cattnal Technoivgs. by Arlene Krebs. This
272-page swurcebook. supponied by o résearch
grant from GTE Telephone Operations. lists
lunding agencies an ant-writtng ups and
skills, s well as soliw - 10 help tormat propos-
dls and heep information current Single copies
are valable for $39 50, pius S1 25 shipping
and handling. from New Orbit Communica-
tions. 39 Piaza St.. Brookiyn. N.Y 11217, (718)
857-3717, fax (718} 857.6135 Coupies are alvo
available from USDLA. PO Box $129. Sun
Ramon, Calif. 945K}, (8001 §29.3400

libraries, and government agen-
cies by way of telecommunica-
tions technoiogies.

These companies often sup-
plement videoconferences and
educational television program-
ming—including new video-on-
demand services—with teacher
guides, student activities, and
print and electronic resources,
Computer networking and ac-
cess to on-line data bases serve
leamers in rural, suburban, and
urban areas.

The telephone companies
have awarded grants to muse-
ums to archive materials on
videodiscs and CD-ROMs and to
museums and science/technol-
ogy centers to create hands-on
interactive exhibits. They have
also supported mobile vans serv-
ing as learning-resource centers
that travel to low-income and
immigrant communities. Home-
work hot lines, an increasingly
popular communications link
between the family and the
school, are aiso funded.

¢ Appie Computer’s K-12 Ed-
ucation Grants program awards
$4 million annually to projects
that focus on the needs of at-
risk students and on innovative
multimedia curricula, especially
in environmental studies and
global interdependency. Re-
cently tunded projects create
new learning environments by
developing student-centered
materials that link classroom
learning and learning outside
the classroom. For example, a
grant to San Diego’'s Hoover
High School helped ninth-grade
students create oral, written,
and visual histories of their
community, using it as a “labo-
ratory for learning.” Each
school is awarded equipment
and 55,000 cash for other uses,
such as purchasing software,
training staff members, and at-
tending conferences.

* The National Foundation for
the improvement of Education
(NFIE), created by the National
Education Association in 1969,
offers five grant programs. One,
the Learning Tomorrow pro-
gram. emphasizes creative ap-
proaches and critical thinking
about technology, restructuring,

g -

CATEGORIES OF
SCHOOL REFORM GRANTS

 school restructuring

* school and classroom management

» family/schoo! partnerships

 school/community/business collaboratives
 national standards and assessiment

CURRENT FUNDING PRIORITIES FOR
CURRICULUM-FOCUSED GRANTS

* math and science education, assessment,

and reform

* multicultural curmicula using print, film, televi-

sion, and multimedia

« foreign language and cultural studies

¢ environmenta! studies
» jiteracy projects

¢ supplementary educational materials
* data bases and on-line resources

EXAMPLES OF MEDIA
SUPPORTED BY GRANTS

* interactive television

* homework hot lines, voice mail, and audio-

conferencing
e computer networks
e data bases

« television, film, and radio programming

® CD-ROM
 videodiscs

e multimedia

» facilities renovation

* telecommunications infrastructure

* equipment

and learning. In the first phase
of this program, NFIE developed
guides and scenarios describing
what teaching and learning
should look like in the schools
of the future. These descriptions
were formulated with advice
from business and industry lead-
ers, experts in technology. futur-
ists, and educators.

Now in its grants phase,
Learning Tomorrow operates
regionally with support from
local and regional foundations
and corporations—especially
the Regional Bell Operating
Companies.

Recipients of grants in 1992
include the Garden City (Mich.)
Public Schools for a project
using lumaphones—telephones
that can depict photos of callers
on a screen—to connect stu-
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News from the

stars: Teachers get

a briefing on the
fatest in satellite
news-gathering

technology through

a GTE fellowship
program.

Herman Farrer

dents in the United States, Ger-
miany, and Japan. A grant to the
Austin (Texas) Independent
School District supported de-
velopment of K-12 curriculum
units that use technology to en-
courage global understanding
and world citizenship.

* The Toshiba America Foun-
dation, created in 1990, gives
high priority to math and sci-
ence classroom projects initiated
by middle school and high
school teachers. Most grants tar-
get enhancement of the curricu-
lum with hands-on leaming ex-
periences using computers and
calculators, field trips for dawa
collection, or visits 10 museums
and science/technology centers.
Toshiba emphasizes commu-
nity-based programs and partici-
pation by girls and minorities.

Some of Toshiba's grants
link children with parents in
school “sctence day™ projects,
and some allow schools to par-
ticipate in distance-learning
“field trips,” such as the Jason
Project for science-focused un-
dersea explorauon. Still other
grants support specialized activ-
ities and pilot projects for at-
nisk students, involving them 1n
diverse science and math learn-
Ing acuvities,

For example, a 1992 grant of
35,000 to Tuckers' Crossroads
Elementary School in Lebanon,
Tenn., supported a mobile
mathematics lab that uses visual
aids, manipulative materials,
and real-world applications to
further understanding of mathe-
matics concepts for students in
grades seven and eight.

APPLYING FOR A GRANT

Foundations rarely fund the pur-
chase of equipment and technol-
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ogy per se. Instead, they fund
projects whose content areas
and activities match the founda-
tion's priorities. Technology
must be integral to the project's
goals, rather than the goal in it-
self,

For direct grants of equip-
ment and software—and some-
times cash—educators can turn
to corporations and equipment
manufacturers such as Apple
Computer, Digital Equipment
Corp., IBM, Panasonic, Sony,
Tandy, and Texas Instruments.

In any case, it's important to
research the interests of funding
agencies and to contact their
program officers before sending
proposals.

Competition for equipment
and money from both founda-
tion and corporate sources is
keen. Winning a grant usually
requires much effort to develop
links with the funding agencies
and much time to prepare ap-
propriate submissions.

"Most funding agencies re-
quire first a brief (two or three-
page) letter of inquiry. If the
agency likes what it sees, it re-
sponds with application guide-
lines for a formal proposal.
Grant-seekers can target their
letters of inquiry to various
agencies simultaneously. If
more than one agency invites a
full application, letting the agen-
cies know that fact might well
enhance your chances of gain-
ing support from one of them.

Be certain to include profes-
sional training as part of the
grant request. Teacher training
accounts for nearly 50 percent
of towa! funding in materials and
media development grants. No
matter what their priorities,
funding agencies recognize that
educators must be prepared ef-
fectively to transform class-
room practices, content areas,
and methods.

Funds are available for staff
development ‘workshops (in-ser-
vice, after-school, and summer)
and to adapt curricula to new
interactive technologies. Grants
to develop leadership skills for
administrators, school board
members, and staff members
are also available,
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The best grant proposals are
those that encourage collabora-
tion among institutions and
within communities. Individual
schools should involve other
schools in their districts and es-
tablish links with local colleges
and universities.

The following program de-
velopment tips can lead to
grant-winning and long-term
success:

1. Generate partnerships and
programs that can become eco-
nomically self-sustaining.

2. Match curriculum and pro-
ject objectives with appropriate
media and transmission sys-
tems.

3. Where possible, involve
groups of users, experts, and a
consortium of sites, including
libraries, community centers,
homes, and museums.

4. Seek funding to extend the
learning environment and to en-

‘hance participation through in-

teractive technologies and mul-
timedia.

Project assessment is crucial
to funders and should be in-
cluded in the program’s pro-
posed budget. For K-12
schools. the assessment phase
of the project is a good place to
build in collaboration with a
local college or university.
whose faculty can provide the
necessary expertise for prepar-
ing criteria and reports. The ed-
ucational research labs funded
by the Department of Educa-
tion's Office of Research and
Improvement can often hetp
with assessment.

Schools can also use educa-
tion consultants who have broad
experience in distance learning
and educational technology. Be-
cause much of what is accom-
plished with technology in
school restructuring strategies is
not measurable by standardized
test scores, educators and those
who assist them must apply
new techniques, new perspec-
tives, new models, and even a
new vocabulary to assess pro-
ject results.

Funding agencies also are in-
terested in disseminating infor-
mation about the projects they
fund, and they want to invest




carefully in projects that can
serve as models and be repli-
cated. Some foundations will
help their grantees disseminate
findings and activities nation-
wide.

Proposals should be written
clearly and concisely and
should be easy for readers to
follow, complete with a cover
page, project abstract, table of
contents, and headers or footers
on each page for easy reference.
The budget need not be longer

than a page or two. Supporting
materials (letters of reference,
recommendations, vitae) belong
in the appendix.

One of the most important
words of advice: re-apply. Only
a small fraction of requests are
funded, so it's essential to think
of applying for grants as an on-
going process rather than an
isolated occurrence. An agency
that does not fund a proposal
one year might look on the
same proposal more favorably

the next. By then, agency deci-
sion makers wii’ know the ar-
plicant better ar.d, if they

the project, might help r.
the applicadon. .

New directions, new media,
and new transmission systems
have emerged as crucial to edu-
cation. You must be imaginative
and hard working to secure
funding for the projects you
have already initiated and for
the possibilities and programs
you only dream about. Q
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Where to get them, how to get them, and profiles

of schools and districts that have been forever
changed—for the better—afier

THE RECESSION HAS BEEN THE KNOCK-
out punch to many school budgets that
were already wobbly at the knees. As
businesses fail and people lose jobs,
local tax revenue—the pnmary source
of many public school budgets—

St Nwws

school implement a new program with-
out affecung the bottom line. It aiso
gives educators the means 1o atam a
particular educational goal and, in the
process, wipe away some of those
sinking feelings among staff associated

shrinks. As a result, . . with the recession and
schools aren't able to By Gwen Solqmon_ budget slashing.
increase their annual

budget, or worse, that budget gets even
smaller, Many districts are fighting back
by being exmemely .creative with their
existing resources and personnel,
implementing sound financial plans,
and gemung funds from outside sources.

One such outside source is a grant,
which can, in some cases, provide hun-
dreds of thousands of dollars to a
school or distnct in one quick shot.
While the money must be used for a

speafic purpose, a grant does help the

—

Even more importantly,
according to educators, simply the pro-
cess of writing a grant proposal often
has a greater effect than the money
iself. The planning, research, and in-
depth wrting that is required in prepar-
ing 2 grant proposal provides a vision
and long-term bluepnnt that the school
mught be able to implement later on—
even If it doesn't win the grant,

Every educator should know a lintle
Dit about grant getung. Whether you
*7ite the grant itself, or ask someone to

geHing them

do it for you, knowing about grants is
important. This arucle is Electronic
Learning's auempt to tell vou every-
thing you need to know about grants:
where to get one, how 10 increase your
chances of getting one, and why it's so
imporant to at least uy 1o get one—
even if you don't succeed.

Grants for technology come in all
shapes and forms: some grant-givers
provide only equipment, others just
money, and still others 2 combination
of the two. The source may be the fed-
eral government, state, or local funding
agencies, or private foundations. The
arnount may be in the thousands or in
the millions. Whatever the case, the
effect is the same: The funding is short
lived, but the benefits are fert far into
the furure.

To show you first-hand some of

those benefits. we highlight below a
handful of schoois and distncts that
recently appiied for. and received.
grants.

New Technology School

The McKinney Independent School
Distnct in McKinney, Texas. 1 piannung
2 new technology-nch scnool and has
hurea new st to design 1ts overail pro-
gram. As the sole reciprent of the 1992
Department of Educauon Innovauon 1n
Educauon grant, McKinney was award-
ed almost $6 mullion dollars for a two-
vear penod. With the money the distnct
will create  the Academic
Compeuuveness Througn Tecanology
(ACT) Academy, a K-12 school with
demographics that will represent a
cross-secuon of the distnct Opening in
September 1993, 1t wall fearure 2 worid-
class, technology-rich curriculum 1n
English. mathemaucs, science. istorv
ana geograpny.

Interesungly, ACT Academy is not
the brainstorm of a grant-wnung team.
The idea is an outgrowth of the dis-
tnet's long-range technology goals and
pians. Cnucal to the creauon of that
plan was input and assistance from
parents. businesses, 1iid higher educa-
ton. and the commurnuty at large. *That
process® says Sue Gleghom, assistant
supenntendent for instrucuon, “is more
cnucal than the plan. It is designed so
that the community will sustain the
projeat after the federal grant ends.”

To wnte the grant proposal,
Gieghom savs, “We looked closelv at
our technoiogy plan and extended 1it:
we took a giant step forward to ask
curseives what scheol environment we
would want as a final outcome. The
resuit was the ACT Academy.”

The academy will be housed in
Greer Elementary School, currently a
400-student, K-3 campus that was built
n the wgé%Os. Almost $1.2 million

of the grant will go to renovating and
remodeling the building. The rest will
support cumriculum wnting, staff devel-
opment, and new staff.

While the cumiculum will drive the
technology, Gleghom expects to use
multimedia, telecommunicauons, and
distance leamning as integral compo-
nents of the program. “We want to
break the mold of conventional teach-
ng strategies so that teachers can deliv-
er instrucuon that results in supenor
acadermuc achievemnent,” Gleghom says.

The ACT Academy will be a year-
round school open from 7:00 a.m. to
10:00 p.m.; during after-school hours it
will serve as 3 community leaming cen-
ter. Gleghom envisions 2 10 year old, a
16 year old, and a 35 year old working
together on projects. In addition, teach-
ers from the rest of the distnct can be
tramned there. All schools will be linked
electronically.




Is $6 million the answer for every
district? Gleghom is certain that the
money—and the long-range plan—wll
make a big difference in McKinney.

University Collaberation

A high school/university collabora-
tion in Orem, Utah, is using technology
instead of textbooks to teach mathe-
matics. Thanks to a three-year, $749,000
Next Century Schools grant from RJR
Nabisco, Orem High School will have 2
new integrated math, science, and
English cumiculum and a new home-
work assistance program.

Brigham Young University professor
Edward Green began planning for this
program 10 years ago when he started
teaching Algebra withowt pay at Orem
High. His overriding belief is that all

students should take Algebra because,
without i, students are often excluded’

from higher-level classes and college. A
bit ahead of his time. he created new
texts and designed instructional videos
10 assist him.

Today, Green and Orem’s principal
John  Childs designed “The
Computerized Classroom,” which uses
computers, video presentations, and
mini-texts in a curriculum that inte-
grates geometry and algebra I with
Chemisury and English. They are devel-
oping matenals such as newsprint text-
books, take-home videos of classroom
instrucuon, and video/computer home-
work aids.

The grant allows them to produce
and dissemmnate these matenals and
hire additional C.em teachers and BYU
students and faculty to serve as consul-
unts i the deveiopment, implementa-
uon, and replication of the program.
Three quarters of the funding provides
extra staif to allow them ume to devei-
op and create the nstrucuonal maten-
als. The remaiung funds are for com-
puter hardware and other equipment.
The key eiement. Green says, is the
cooperauon and team spurit the project
generates. “lt's amazing wnat you can
get when people work together.”
Green says. “It's not just the product
but a process that lasts.”

Using CD-TV, regular compacr disks,
computers, momtors, and nerworks,
the team has created instricuonz! mate-
rials that present informauon to sru-
dents in new ways. Much of it deals
with real-world applicauons of mathe-
matics. The next step is 0 ncorporate
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tele communications and disance leamn-
ing via satellite dishes, 1o allow tem w0
(urther reach out into the world.

The design team, using the grant
money, is creating a system that. will
serve students in the district for many
vears. Green plans to offer the materi-
als to other schools in the district.

Model Schools

The Alhambra Unified School District
in Alhambra, Calif,, is in the final year
of a five-year state Model Technology
Grant program. For each year of the
funding Alhambra received $§500,000.
The money was used to create two
model technology schools: Emory Park
Elementary and Althambra High. This
year, the district received $300.000
(5292,000 in acrual dollars aftér a recent
cut) to maintain the program and dis-
seminate the results, but the fulire S
unceruin, While Gary Camow, the g8
trict’s coordinator of instructional' i
nology, has leveraged the disfa:
funding into additional grants 2nd %
nerships, and while the district %28
schools have been supportive, Carm!'“’
says: “This is a d:yspepll,p'? *

Camow's goal when he came 1o thile
disuiaml%ﬁwnstoputam%
in every classroom and a computer B
in each school. He's 80 percent thérad”
but not likely to reach his goal in’ that
very near fuwre. e

The five years of funding went pri,
marily for staff development ang.
equipment. At the elementary”school,
every teacher is knowledgeable about
technology while at the high*¢hoot
65-70 percent of the stff is technically
competent. The cquipmcnt'ﬁgy\‘reu;
used and, Camow says, “TechnSlogy
now serves as a catalyst, making'
school more interestng 10 students 4ad_
gving them new ways to explore.”\n
addition, the two schools serveas
raining sites for teachers from the rest
of the district and the surrounding
area.

The original proposal, one of six that
was eventually funded, was designed
by district staff in conjuncuon with per-
sonnel from Pepperdine University.
The key to winning, Camow believes,
was the proposal's philosophical
vision. They focused on smudentcen-

tered leaming and proposed that tech-

nology could promote i.

In the first year, they enlisted the
support of the elementry school saif
and spent all of the resources on that
school. Every staff member bought into
the plan and by the thurd vear, the suff
even felt that it no longer needed
technology support person. Im;:?
they asked to split the funds into
stipends for 10 weacher/fadlitators and
extra equipment. The high school
began its prog=am in the second year.

Each year, the district not only
matched 10 percent of the grant funds
but used Chapter 1 or Chapter 2 funds
0 buy more equipment. Other schovis
in the district solicited support from
local businesses and parents and also
wrote proposals for grants.

The result of the five-year grant: a lot
of equipment, custom-designed materi-
als, trained personnel, and an integrat-
ed technology program they probably
cin leverage into additional funds.

Strength in Diversity

In Abita Springs, Louisiana, teacher
Kathleen Duplantier savs of these
tough economic times: *Louisiana will
not nouce as much as the rest of the
US. because we've never really seen
terrific economic times,”

The Apple Crossroads grant for
$115,000 worth of hardware and soft-
ware that her school received helr
by providing equipment and, m
importanty, the motivauon to expand
instructional  capabilities.  Says
Duplanter, If you looked at the phi-
losophy of the school today and the
philosophy five years ago, I think you
would see big changes, and some of
those changes are because of the tech-
nology and the multicultural program
that we put in place because of the
grant.”

While money isn't abundant, the area
is rich in racial diversity. One program
has students building HyperCard stacks
about African-American, Choctaw,
French, and Native American cultures.
Each grade level is responsible for a
culture; students conduct research to
leam about a parucular people’s music,
art, drama, and much more. Guests
come in to tell stones and share infor-
mauon: students build stacks about the
visitors and link this information to
other stacks they created.

*We are in the process of some
other technology changes too,"
Duplasitier says. Many parents are buy-
ing home computers now, which.
often a great financial sacmfice. In add
uon, when two new wings were built
this past year, the district installed
wiring for cable TV and networking.
Technology, says Duplantier, has new
importance in Abita Springs.




“What 1 feel we need now is not
necessarily more hardware, although
that would be nice, but training
money, trarung ume, and opportuuues

Gwen Solomon is director of the
School of the Furure in New York
City.

to broaden cur teachers’ perspecuves
about the possibiiities of teaciung wath
technoiogy. It is very important to be
sure that there is an exdting and mean-
ingful curnculum that will be aided
with the use of technology.”
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SECTION III: IDEAS FOR NETWORKING
IN THE SCHOOL AND CLASSROOM
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by Edward J. Valauskas

Education Online:

Interactive K-12 Computing

Imagine that | am a science teacher,
managing a group of creative sixth
grade students. | have watched them
at lunch playing with sets of plastic
dinosaurs, reconstructing ancient
battles between Triceratops and
Tyrannosaurus [1]. On their breaks,
they access several compact discs on
the classroom netwok on dinosaurs,
often visiting the Virtual Natural
History Museum. Sometimes they
roam on their computers through the
halls of great dinosaur exhibits in
museums in New York City, Chicago,
Washington DC, London, Brussels,
and Berlin. Just before afternoon class
begins, and while they are on recess, |
send out over the school network a
deceptively simple assignment. A few
of my students hanging out in the
classroom, the lunchroom, and on the
playground with their computers, pick
up my assignment immediately [2]. On
their computers, a QuickTime clip
appears with me as the star. For a few
irritating minutes, ! hear my voice
around the school hallways—at differ-
ent decibel levels—asking my students
the same question,”What happened to
the dinosaurs?”

In our afternoon class, we work out a
plan. Groups of five students will work
as detective units on different parts of
the assignment. One group will search
the local library, and libraries on the
network, to create a histoncal review of
various theories on extinction. Another
group will examine how museums
have answered this question in their
exhibits. A third team will search for

experts in the field on the network and
ask them directly for their opinions. A
final dinosaur "squad” wiil synthesize
all the reports and make a formal
presentation in the school auditorium
for me, their classmates, and any of
their “witnesses” or “collaborators”
from the network.

| have a few inklings over the next
several weeks of the feverish activity of
my charges. [ find several complaints
in my e-mail from a group of paleon-
tologists at Berkeley, tired of being

I find severai
complaints in my
e-mail...tired of being

- pinged electronically
by a persistent sixth
grader with the
electronic handle of
“Femur.”

pinged electronically by a persistent
sixth grader with the electronic handle
of “Femur.” A former colleague at the
University of Chicago blind copies me
on several large files that he sends to
one of the groups. Another paleontolo-
gist in Denver lets me know that she
has sent some students summary
reports of her discoveries of dinosaurs
above the Arctic Circle in Alaska. It
seems my students have been burning
up the network connections!

a0

The leaders of the entire team ask
me if one o’clock on the following
Friday afternoon fits my schedule for a
presentation. Surprised at their
completion ahead of schedule, 1 agree
to the date. Invitations go out over the
school network. The school is abuzz
with stories about the report—as I can
tell by the volume of electronic notes
going between students during classes.
On the big day, with their computers
hooked to the auditorium projection
equipment, the show is ready to begin.
I know that there are a few virtual visi-
tors, by way of the network—Dave at
the University in Chicago, Elly at the
Ceological Survey in Denver, and
Steve in Cambridge.

The screen in the auditorium fills
with a clip from Walt Disney’s
Fantasia, the famous dinosaur scene
set to the music of Igor Stravinsky’s
“The Rite of Spring.” It’s followed by
an interview with Michael Crichton,
author of the fictional Jurassic Park.
Next is a summary of formerly fash-
1onable theories of extinction against
a backdrop of Hollywood dinosaurs.
The program continues for an hour
and not a peep can be heard in the
large room. At the end, I congratulate
the team in their efforts, and their
peers give them a standing ovation,
punctuated with imitations of
dinosaur sounds.

When I return to my classroom,
I check my electronic mail and find
requests for copies of the students’
report from Chicago, Denver,
Cambridge, and other academic
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...they have already
loaded the file on the
school server...so that
anyone can FTP it.

locales. It seems they have been paid
the highest possible compliment on
the net. [ am about to tell the class of
their accolades, when they inform me
that they have already loaded the file
on the school server and posted
instructions so that anyone can FTP it,
It is amazing what a few computers
and a simple question can do for a
group of sixth grade dinosaur experts.

Does my fantasy sound too far-
fetched? Are there ways now to allow
this sort of constructive, as opposed
to rote, learning? Here are a few exam-
ples, just so you believe me when I
tell you that this is not as improbable
as it sounds.

KIDSPHERE

One of the best resources available
right now for students and teachers is
KIDSPHERE. (KIDSPHERE used to go
by the name KIDSNET, but recently was
changed.) This is a list on the Internet
designed exclusively to encourage the
dynamic use of computers as a means to
communicate—in ways impossible with
any other educational tool. Founded in
May, 1989, KIDSPHERE connects
students to other students, teachers with
colleagues, and opens opportunities for
collaboration on a scale unknown in the
history of education. The popularity of
KIDSPHERE has led to several spinoffs,
such as KIDS, a list for children to
cornmunicate just with other children,
KIDS FROM KANATA, a Canadian
project linking 3,000 students and 120
elementary schools that is just in its first
phase, and KidzMail, a list for gifted
students. What kind of projects appear
on KIDSPHERE? Here are some recent
examples.

PEN PALS

Perhaps the epitome of deadly educa-
tion is foreign language learning, espe-
cially when it is practiced as exercises
that engage students in unrealistic
conversations, using lists of seemingly
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use.ess vocabulary, generating head-
aches pounding with verb tenses. A
new way of leamning the idiosyr«rasies
of a foreign language connects students
in different countries over the nets,
allowing the exchange of electronic mail
in native tongues.

Kids in Minnesota practice their
French with a class in Bologna (for
whom French is also a second langu-
age). German students in Disseldorf
practice their English with counterparts
in the United States. A student in Pisa
describes, in an electronic letter, an
annual tug-of-war over a trolley held on
a city bridge every June. And for those
without computers, notes are posted to
encourage analog letters; a teacher in
Slovakia asks for messages for her
students to sharpen language skills and
discuss issues of mutual interest, such
as the environment.

VIRTUAL TRAVEL

With KIDSPHERE, students can ask
questions of researchers in the Antarctic,
explore the wilderness of northern
Minnesota, check on the progress of the
Iditarod Sled-Dog Race, or trek across
Africa. Let me elaborate. An elementary
school student in Washington State is
intensely interested in penguins. With
her computer, she discovers a physicist
working at a research base on the
southernmost continent. The physicist
relays the questions to a biologist who
in turn answers her questions on how
penguins breathe underwater, how long
they live, and how they reproduce.

Three groups of students explore the
Boundary Water Canoe Area Wilder-
ness north of Ely, Minnesota, communi-
cating back to the network via cellular
phones and Macintosh PowerBooks.
Reports stream back on the weather,
fauna, flora, and survival in the climatic
extremes. Video cameras and faxes
supplement the electronic reports with
information on gear, food, games, and
dog siedding.

A school near Cleveland coordinates
reports from the Iditarod Race, which
usually lasts 11 days. Reports on
weather and standings provide students
on KIDSPHERE with a real flavor for
the experience without enduring freez-
ing winds and deep snows. For those
who have never understood wind chills
and thermal shock, who have never
seen a lake motionless and windswept
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as a sheet of ice, these trips via the
computer provide a sampling of wy
without risk and expense.

For those living in northem dimes, i
may be impossible to understand the
extremes of the Sahara. With their
computers and a satellite hookup, a
group of stuclents travelled on a 10,000-
mile bicycle journey in Africa. Video
footage, online reports, and a newsletter
provide details about the expedition.
Students have opportunities to ask
questions of Africatrek’s leader, and
learn more about the geography and
environment of Africa.

Their appetites whetted, a compact
disc such as “Svinga” can provide even
more information, in this case on the
culture and life of Zimbabwe. Built
with HyperCard, students can learn
more about the history, economics, art,
or animals of this country, fresh from
the national encyclopedia. Explore a
national park, learn native phrases,
understand the value of local currency,
all with the click of a mouse. In con-
junction with KIDSPHERE expedi-
tions, Svinga gives students a chance

to explore to their imaginative li
right from their desktops (3).

ELECTRONIC SCIENCE

Environmental studies are an impor-
tant part of the curriculum but often the
focus on local problems prevents
students from getting a larger, even
global perspective. Many children are
exposed to the concept of water pollu-
tion, acid rain, and deforestation, but
have no idea that a given situation strad-
dles national boundaries and even
oceans. In one project, students collected
samples of rain or snow and posted pH
values to a bulletin board in Boston. In
another networked experiment, fifth
graders in lllinois analyzed samples of
ground water collected by their cohorts
and shipped in special kits. In exchange,
fellow participants received a sample of
lllinois groundwater, pH paper, and a
color chart. Another fifth grade class
polled their colleagues on environmen-
tal issues, asking students to rank air
pollution, deforestation, extinction,
water pollution, and waste disposal
terms of seriousness. Many ex
menters received advice from scien.
and teachers on procedures for their
experiments, to ensure the validity of
their results.




Other groups of students track migra-
tory birds as they move north in the
spring and south in the autumn from
Canada and the United States to Central
and South America. Children along
migratory paths post the passage of
different species electronically, allowing
students to create electronic and paper
maps in class on routes, distance trav-
elled, and elapsed time from start to
finish. To understand migration in the
very real sense of actual mevement—
plotted on a chart, based on daily elec-
tronic communiqués——is a very different
experience from a textbook discussion
of avian navigation,

And there are answers for teachers
seeking a new way of introducing an all
too familiar topic, dinosaurs. Many chil-
dren are paleontological experts,
knowing the names and habits of herds
of Mesozoic creatures with a depth that
would rival the professionals. The names
themselves become a secret language for
students, because the alphabet soup of
reptilian identities befuddles adults. Yet
most of these young dinosaurian spedial-
ists do not understand the Greek and
Latin prefixes and suffixes behind the
names. A teacher in Menlo Park, C4,
posted a note on KIDSPHERE asking for
help with these prefixes and suffixes,
to give her students an opportunity
to invent their own new dinosaurs.
Remembeiing a recent children’s book
on these extinct creatures with an exet-
cise involving these Greek and Latin
phrases. | pull it from the bookshelf,
find 1n it a st of common suffixes and
prefixes, and post my discovery to
KIDSPHERE for all to enjpov [4].

Even adults car. enjoy the serendipity
of this list as a wav to devise a new
educationai recipe! KIDSPHERE is not
for children or teachers only; it 1s a way
of learrung different from any we have
known—a license for education urlike
anything I have ever seen [3).

AN EDUCATION REVIVAL

In 1989, the governors and the
President of the Uruted States agreed
that education needed to be trans-
formed radically to prepare for the new
century. Those goals are impossible
without funds; since 1980, two percent
or less of the federal budget has been
devoted to elementary and secondary
education [6]. The lack of technology in
schools is particularly noticeable in

those struggling for funds for books,
facilities, and salaries. For these institu-
tions, it is merely a dream to imagine a
classroom with even a single computer,
a modem, and a dedicated phone line.
Students and teachers lose opportuni-
ties, leading to a downward spiral in
educational performance from kinder-
garten through high school. Can just a
machine make a difference?

The evidence in support of tech-
nology exists in the Intemet tocls like
KIDSPHERE. Children always answer
that they plan careers as astronauts,
paleontologists, physicians, and other
scientists early in their academic careers.
Then later, the routine and boredorn of
science and mathematics education
drive them to video games, television,

Children along
migratory paths post
the passage of
different species
electronically...

and sports. Access to resources like
computers, decent science labs, and
libraries with up-to-date collections can
keep a few more students interested in
science and math, well into high schoo!
and college.

These of us who suffered a math
teacher who could not add or a sdence
instructor who could not bo.l water,
remember the expenence of our enthusi-
asm leaking away like gas from a
rapidly deflating balloon. There are tools
available to keep cuniosity alive and well
in students and to make teaching better
than we ever thought possible. Who
would have thought we would see a
time when students scattered around the
world could work together on a scence
project or a writing assignment? Or
when verb tenses were perfected with
pen pals thousands of miles apuart?

The tools are available to improve
education right now. It is only a matter
of our commitment not only at a nation-
al level, but as individuals in schools, on
networks, and within communities. We
can make the adult population of the
next century truly advanced, or reme-
dial at reading, writing, math, and
science levels akin to a century ago. With
technology, the decision is truly up to us.
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. Technology as a Vehicle for
Transformation

by Lynn Murray, Al Myers, Gary Howard, Barnard Caron,
and Julie Longchamp-Fay

The accelerating rate of change and the knowledge explosion have
made learning to learn the moss important outcome of education
Jor a 21st century democracy. Technology can provide a common
ground where teachers and students can learn together—where
young and old can share in the development of skills, discovery of
knowledge, and even exploration of feelings about “not-knowing
and learning.

In 1991, at Williston Central School in Williston, Vermont, Swift House
was created to pilot a transformed educational program. Approximately
900 students, ages 5 through 13, attend Williston, within a system of 10
A “houses,” or families, of leamners. Each house encompasses a family com-
. posed of 85100 students, 4 teachers, and associated support staff, Al-
though all houses demonstrate aspects of the essential characteristics of

the vision for a transformed school, the Swift House team has taken the
lead in piloting the vision.

At Swift House, a part of the vision was to create a leamning environment
where students direct their own learning, becoming empowered learners
avle to continue learning throughout the 21st century. To achieve this vi-
sion, students need to focus on learning about the learning process itself
and develop the skills of creative and critical thinking, problem solving,
and self-assessment. They need to communicate, as well as develop the
ability to seek, access, and apply knowledge. They need 1o use technol-
ogy effectively. Finally, they need to cooperate and develop inde-
pendence and confidence.

After two years of operation, the Swift House team has begun to consoli-
date and disseminate their experiences so that other teams within the
school might join in the challenge of creating effective student-directed
learning environments, The team identified three comporcnts central to
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transforming the leaming environment: the changing role of the teacher,
the learning process itself, and the role that technology might best play.
With the assistance of a grant from the Vermont Institute for Science,
Math and Technology (VISMT), the team (composed of teachers, a com-
puter specialist, and the principal) developed a one-week technology lab
experience for Williston teachers and students who wanted to explore
these components and learn more about technology.

Changing Role of the Teacher

The role of the teacher needs to be conceived very differently from that
of the teachers we all knew when we were in school. The Swift team
coined the phrase “L.ead Leamer” in an attempt to capture the transforma-
tion from teacher as information giver to teacher as facilitator of leamn-
ing. Lead Learners structure learning situations in which swudent-student
and student-adult interactions allow students to take control and responsi-
bility for their own leaming, This approach dictates that the content of
the leaming emerges from interactions with students and their interests.
Lead Learners are ready to learn right along with the students, investgat-
ing unexplored areas of interest; leamning and experimenting with new re-
search techniques, equipment, and materials: and constantly reflecting on
what is learned and how. In short, learning is collaborative and ongoing.

Learning Process

The leaming/thinking process has become a central focus of the curricu-
lum—for both teachers and students. Traditional factual knowledge (con-
tent) is still important, but it is subservient to the learning process itseif.
Effective learners bring frameworks for understanding to new material.
These frameworks clarify prior understandings and thus preserve mean-
ing as teachers and students discover new ideas and concepts. By show-
ing siudents how to be aware of their own learning styles and thinking
processes and by making new learning strategies explicit, frameworks
for incorporating new ideas become the focus of the classroom experi-
ence. This consciousness raises the level of effective learning, setting the
stage for continued growth in the future.

Integration of Yechnology

The need to integrate technology into the leaming process 1 sovided an
ideal way to address our teachers’ growth and practices rel:: vd to their
changing role and its relationship to the learning process. Ini'ependsnt of
the “factual material” under consideration in creating projects and con-
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ducting research, technology demands problem solving. When peaple

use technology, they have to solve problems, such as creating files, deal-
ing with the vagaries of a computer network, getting onto telecommiunica-
tions applications, or organizing the pages of a multimedia project in a
logical way. For example, multimecia applications, such as Linkway and

. Hypercard, allow leamners to construct and reconstruct the “big picture”

as they arrange, rearrange, and link pages and folders to other “big sic-
wres.” Such use of technology provides a strong visual communications
teol for higher-order thinking. Technology provides teachers approaching
their own transformation process with an effective medium for exploring
their own practice.

Summer Lab

The Swift House team's technology lab hosted eight Leaming Teams.
Each team included one teacher and three students, ranging in age from 7
to 10 years. The eight teams participated in a week-iong investigation of
technology in relation to a focus topic—"Change."” First, Swift House
teachers modeled Affinity charting, a Total Quality tool, with which
Learning Teams brainstormed on “Post-it”" notes many ideas about
“things that change.” Each team then used a multivoting process to reach
agreement on the specific topic they wished to concentrate on together.
They moved on to concept mapping, with which the Leaming Teams or-
ganized what they already knew and identified specific areas for further
investigation. The Swift Team then demonstrated technology applications
that would access information, organize it, and aid in its presentation to
others. Teachers also read selected articles about metacognition and tech-
noiogy and reflected on the educational value of their experences and
ideas. During their work together, each Learning Tearn was charged with
the task of developing a multimedia presentation on the theme of change.
Teams developed presentations on such topics as the moon, the stars, di-
nosaurs, caterpillars, volcanoes, and nature. Throughout the week, teams
reflected constantly on their learning-to-learn processes.

Learning to use technology provided an excellent opportunity for teach-
ers to model learning for their students as they teamed with them to mas-
ter the multimedia software programs. They made electronic folders;
integrated artwork: captured video, photos, and audio; animated illustra-
tions: embedded linked “buttons”; and integrated text—many for the first
time. Teachers frequently found that students were more adept at the
process, and they allowed students’ discoveries to become learning oppor-
tunities for themselves, as well as the other students. This was easy to do,
because most teachers started the week with the same level of knowledge
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as the students. Teachers thus were compelled to approach the task in a
collaborative mode with their students—providing ample opportunity to
experience and reflect on the characteristics of the role of Lead Learner.

Teachers and siudents alike were unfamiliar with the presentation tool,
Linkway, and the concept-mapping methods used to define and organize
individual thought processes. The Learning Teams joined with Swift
House teachers in creating a presentation to be proud of—working to-
ward a common goal, troubleshooting computer availability and malfunc-
tioning, sharing lead-leamer roles depending on strengths and needs, and
leaming nuances of software by trial and error. Students were heard to
chuckle, “Silly Mrs. Leonard!” when she lost her file, 2nd to exclaim, “I
showed Ms. Houskeeper how to animate her picture!" Teachers com-
mented on the positive nature of the learning experience because of the
“potental for so much more” in the future—sharing their new knowledge
about technology and continuing to explore their role as Lead Learner
and their ideas about leamning.

The nature of technology itself, in any application, demands the develop-
ment of problem-solving skills. Troubleshooting, discovering cause-ef-
fect relatonships, understanding system operations, and finding
appropriate resources (human or otherwise) are all a part of “making it
work.” The presence of technology in our daily environment necessitates
leaming systematic approaches and interrelationships.

The Swift House teachers, the teacher participants, and the young stu-
dents all enjoyed the challenge of learning and leading at different times.
Becausc the Lab operated at three different interlocking levels simultane-
ously, participants were highly enthusiastic, and interesting insights con-
stantly emerged. Learning technological skills served to enhance and
make explicit the reasoning and interaction processes used by both stu-
dents and adults. Learning teams were interacting with technology, with
an emerging knowledge base, and with each other.

No one had all the answers; but everyonc had shared questions and a
shared desire to discover knowledge and present it in an effective way.
During daily reflection times, participants clarified their thinking about
their own personal learning styles, their interaction patterns, and the pos-
sibilities for structuring leamning experiences to provide maximum oppor-
tunity for problem solving, communication, cooperative skill
development, and metacognition.

By the end of this intensive week, all participants had grown from these
exploration and skill-building experiences. Both students and teachers
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had an empowering experience with computers and multimedia, because
they were able 10 immediately take control of their own learning and to
develop and integrate new ideas into existing thoughtknowledge frame-
works. Adults were treated to the additional benefit of seeing the broad
view. They discovered or reaffirmed their roles as Lead Leamers—adults

. challenging themselves to go outside their comfort zone of working with

the known, experiencing and modeling what students are expected to do
every day in school. As teachers confronted the'mysteries of the technol-
0gy, they collaborated with their students in assimilating new informa-
tion and skills, encouraging and sharing with each other in a relaxed and
meaningful learning environment.

Participating teachers discovered that Lead Learning is total and unscl- .
fish involvement by all participants and inciudes shared goals, successes,
and failures. It is more than the sum of cooperative learning and facilitat-
ing. Lead learning can take place without technology, but not without
communication. Technology can offer leamners the link into the under-
standing and sharing of the mindsets and knowledge base of each of the
participants. The teachers’ reflections and the students’ responses to the
projects clearly show the value of intzgratng adults a~4 students into the
learning process and the value of technology as a safe, dynamic meeting
place for all learners.
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® Telecommunications Curriculum
for Students with
Physical Disabilities
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Terry S. Gandell » Dorothy Laufer

ould you like your students to

broaden their communication

horizons? Are you interested in
your students’ being integrated more
fully into the community? Have vou
experienced resistance to implementing
new programs in your school?

If you answered “Yes” to any of these
questions, vou will be interested in
learning of some of our experiences in
developing a telecommunications cur-
riculum for students ages 15 to 21 with
physical disabilities. Telecommunica-
tions involves the use of a microcom-
puter and a modem, the hardware that
connects two computers over a tele-
phone line. Telecommunications makes
it possible for two computers to talk to
each other. From the home, office, or
school, a person can get electronic mail,
a variety of information, access to shop-
ping and banking, and many other
options by using telecommunications.

26 TEACHING ZXCECTIONAL QML PEEN)

We decided that a telecommurnuca-
tions curriculum couldse developed as
part of the regular school program. We
wrote a curriculum proposal and sub-
mitted it to the principal, outlining
goals, target population, curriculum,
equipment needs, and staff require-
men::.

The response from the principal was
positive. However, implementing the
program was more of a political chal-
lenge than the staff had antidpated. The
administrative team from the rehabilita-
tion center where the educational pro-
gram is housed was concerned that the

* curriculum would have major implica-

tors for their staffing, budget, and gen-
eral policy, and were unable to get

community and

The Project.

Both authors had used electronic mail
personally and professionally for 8
years. Working with students with dis-
abilities and observing current applica-
tions of electronic mail stimulated a
desire to see this technology adapted for
use by such students. The program we
envisioned was a natural outgrowth of
a pilot project called Blisscom. Blisscom,
which is experimental software, has
enabled persons with severe physical
disabilines who use augmentative com-
munication to send and receive Blis-
symbol messages over telephone lines.
The success of this project highlighted
the importance that telecommunica-
tions holds for people with disabilities.
For us, witnessing the independence
and communication of Blisscom users
only reinforced the idea that computer
technology is a door to many worlds.

The use of telecommu-
nications can jactlitate
tntegration tnto the

the larger world.

o8

involved at this time. All staff
members felt discouraged by this
response, but with the support and
encouragement of the school prin-
cipal, the program was imple-
mented.

Although we were unable to
purchase the items requested (two
telephone lines, one specially des-
ignated area in the school, two
microcomputers, two modems,
and adaptations for accessing the
computer), we followed the origi-
nal outline of the proposal as
closely as possible. It was neces-
sary to adapt the ideal to the real-
ity of one modem, one shared
telephone line, one shared microcom-
puter systern, and two teachers for four
periods per week.

ﬂe Students

The students who participated repre-
sented 1 of a total of 14 classes in the
school. They were from 15 to 21 years of
ageand had varying degrees of physical
disability ranging from mild cerebral
palsy with the ability to walk, to severe
quadriplegia with concomitant speech
and cognitive disabilities. Some of the
students required the use of special
adaptive equipment such as a single
switch to operate the computer. Their
academic abilities ranged from grade
twoto grade nine, and they had allbeen
exposed to and used computers for
5 years.
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The Program

During the first three lessons, the differ-
ent types of telecommunications sys-
tems were demonstrated. The four
systems (see Table 1) included an inter-
nal mailbox program (Mailbox), a direct
interactive communication system
(Blisscom), a bulletin board system (Arc-
tel), and a mainframe system (Coin-
puserv). The class voted on which

system they wanted to start with. Their-

choice of Blisscom seemed to reflect
their desire to maintain communication
with friends who had graduated and
who depended on Blisscom for their
telephone communication. This was in
keeping with our global goal of main-
taining a meaningful as well as func-
tional program.

Over a pericd of 2 months (two 40-
minute sessions per week), the students
progressed from practicing individually
to independent operation of Blisscom,
Continued and frequent use of the sys-
tem was not possible, because the com-
puter was located in a locked room and
was ot accessible to a student who was
unattended by a staff member. Easy
access to the equipment would have
been more likely to encourage and main-
tain consistent telecommunications.

Once the students mastered BLsscom,
they gathered as a whole class for four
lessons to explore Arctel, a bulletin board
system. Although the list of objectives
addressed electronic mail, bulletin
boards, conferences, general board explo-
ration, and telecommunications usage,
the lessons focus=d on the electroniv
mail component as a starting point.

ﬁapting the System

Arctel is quite a complicated system to
learn, and the procedures required
adaptations to facilitate the students’
learning and use of the system. For
example, only first names were used to
sign on, single letters were chosen as
passwords, and stacking commands
were taught. This reduced the amount
of keyboarding strokes, thereby mini-
mizing the need for physical move-
ments, Despite these changes, not all of
the students’ needs for alternative
means of physical access to the com-
puter could be met. All but the essential
commands needed for electronic mail
were eliminated; specifically, the stu-
dents were taught to ignore 8 of the 11
commands, which they did not require.
A procedural manual was developed to
reinforce these strategies.

ii?alging the
Students Adapt

Through problem-solving and using the
manual, the students developed skills
that allowed them to use the system
with less.and less direction. These skills
were developed through group discus-
sions and on-line instruction in prob-
lem-sclving. One simple technique that
was effective in reducing students’ anx-
ieties, fears, stresses, disappointments,
and frustrations with the systems was
to defuse the situation by saying
“SNAFU” (Situaton Normal: All Fouled
Up!). It certainly helped to remind the
students that any time a person is work-

Table 1. Telecommunications Systems,
Equipment, and Features

Mailbox  Bhisscom  Arctel Comouserv

Equipment Needed

Apple computer

Any microcomputer
Modem

Program diskette
Communication software
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Features

Interactive

Message storage/retrieval
On-line cost

Single switch built in
Single switch available
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ing with technology there are bound to
be problems. This nonthreatening attj
tude seemed to motivate the studen‘
persevere. In only 3 months, they op™
ated the electronic mail component of

Arctel independently with only two 40-
minute periods of instruction per week.

A—dapting the Program

As the students progressed through the
project, it became necessary to modify
the list of objectives to add some that
had not been anticipated. These addi-
tional objectives, directly related to
telecommunications operation, related
to the subskills involved in the opera-
tion of the system: problem-solving,
organizing, planning, implementing,
communicating, and writing.

Program Evaluation

Evaluation procedures concentrated on
the acquisition of the skills direct
related to the operation of the telecob
munication system,
rather than the sub-
skills. The original list
oi 35 objectives (see
Figure 1) was refes-
enced in order to gen-
erate the progress
report. Each item was
recorded as either “not
achieved,” “achieved
with assistance,” or
“achieved indepen-
dently.” “Not achieved” usually indi-
cated that the objective was never
introduced.

Measurement and progress were
recorded during informal group discus-
sions, formal on-line periods, students’
independent use of the system, and
written tests. An exciting part of the
evaluation was that it was a hands-on
examination. For example, questions
such as “"How long have you been on-
line?” and “How many messages do y'
have waiting?” required the student
use the telecommunications system in
order to respond.

Goal attainment and student self-
reports were considered integral in eval-
uating the program. All of the teachers

“I felt that thi

thing to learn
and [ want

was a wonderf

to learn more.
]
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were pleased that the objectives were
achieved in such a short time. Com-
ments from the students such as the fol-
lowing reflected a positive response to
the program:

I felt that this was a wonderful

thing to learn and I want to learn
more.

It's neat! I can stay friends with
Frank when [ leave school.

At first I didn’t understand it, but

if you give the prograrn a little more

time you can get the hang of it.

limagine it will be put to good use
by me when I am communicating to
friends who have left school.

Conclusion

The students’ enthusiasm for electronic
mail is reflected in their comments. It is
reasonable to assume that their enthusi-
asm will be just as great when they are
introduced to other aspects of telecom-
munications. Students made appoint-
ments to use the system on a daily basis,
and they regularly called teachers at

Figure 1. Sample Objectives

General
The student will be able to

4. Retrieve information on line.

1. Demonstrate understanding of the concept of telecommunications.
2. List three or more uses for telecommunications.
3. Use two different types of modem software.

Specific

The student will be able to

1. Boot the system.

2. Recognize a successful connection.
3. Register and sign on the system.

4. Determine whether or not
he or she has any messages.

5. Edit a message.

6. Reply to a mtessage.

7. Print a message.

8. Access a bulletin board.

9. Solve a problem while on line.
10. Reference manual when needed.

Mailbox  Blisscom  Arctel Compuserv

home to discuss some of the “bugs” they
had encountered.

Even at this embryonic stage of the
telecommunications program, its influ-
ence on and place in the lives of stu-
dents with physical disabilities has
become a reality. The use of telecommu-
nications can facilitate complete inte-
gration into the community and the
larger world. Once the basic skills have
been acquired with various systems,
individuals with physical disabilities
will have independent access to infor-
mation, education, recreation, and voca-
tional pursuits.

Although there are many steps to be
covered before telecommunications is
fully integrated into the curriculum, we
are encouraged by the implications this
technology has for students with special
needs. Clearly, telecommunications can
be an integral component of the educa-
tional curnculum in the same way that
reading, wnting, and mathematics are.
It is our hope that schools and govern-
ments will support and promote the
development and implementation of
telecommunications programs.

Kﬁdendum

It has been 2 years since the implemen-
tation of this project. Many more stu-
dents have begun to use telecommuni-
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cations. All of the original participants
have now graduated. We had hopes
that the telecommunications program
would be a useful too for students not
only in school but also after leaving
school. This has certainly been the case!
Students who were not as motivated to
use telecommunications in school now
use it enthusiastically and frequently at
home. It moved from being a basic skill
acquisition program to a necessary tool.
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Abstract  Computer networking is opening new avenues for the conduct
of education in the classroom. No longer is the classroom bound by its
physical walls. Using computer networking, teachers and students can
access resources and communicate with peers as never before possible, In
. Indiana, a project called the Electronic School District has been exploring
the potential of a wide area network linking K-12 schools and universities
since 1987. Centered around a network called STEPS, Student and
Teachers Electronic Productivity System, the project has spawned efforts
of particular interest to science educators. One of these, peer-mentor
nctworking, uses the computer network to support communication among
teachers and students. Using electronic mail, network participants can
exchange ideas with one another, as well as communicate with people
around the world over the Bitnel international network. In addition,
computer conferences on a variety of science-related topics have been
established that provide both resources and a forum for the exchange of
views. Another cffort called STEPS to Better Science is exploring the
classroom use of microcomputer-based laboratories for data acquisition.
Via the network, data from different sites throughout the state can be
exchanged. The emergence of computer networks like STEPS is provid-
ing new opportunities for science education by bringingresources intothe
classroom, reducing teacher isolation, and providing opportunities for
addressing science problems beyond the scope of the classroom’s walls,

The Electronic School District (ESD) is a joint study project preseatly underway in
Indiana. Launched in 1987, the goal of the ESD project is to investigate the benefits to
K-12schools of a wide area computer network linking schools, universities in the state, and
the Indiana Department of Education. The partners in this venture include Purdue and
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Indiana Universities, the Indiana Department of Education, IBM Corporation, and pilot
school systems throughout the state.

The result of this cooperative effort has been the development of a wide area computer
network called STEPS—Student and Teachers Electronic Productivity System. The STEPS
network serves as the hub for a variety of innovative projects beneficial to the entire state
of Indiana and capable of serving as a model for other states and regions across the nation
and throughout the world. It represents one of a growing number of computer networks
that seek to serve K-12 education (McAnge, 1990). This paper will focus on the applications
of the STEPS network that deal with the enhancement of science education in the
participating schools.

Background

The STEPS network is anchored by an IBM 4381 mainframe computer located on the
Indiana University campus. Personnel in the University Computing Services of Indiana
University are responsible for maintenance and operation of the network. As originally
configured, IBM Systcm 36 minicomputers served as regional hubs tying together clusters
of microcomputers within the state. However, this configuration proved to be problematic,
and the minicomputers are no longer part of the network.

The five participating pilot schools in the ESD project each have laboratories of IBM
FS/2 personal computers connected on local area networks (LANS) that bridge into the
STEFS network. Schools that do not have direct connections to the STEPS network can
access it using modem-cquipped personal computers on a dial-up basis. About 2000 users,
both teachers and students, now connect into the STEPS network on a regular basis.

The broad objectives of the ESD project are to (a) investigate the utility and
cfectiveness of various computer network applications for use by students and teachers, (b)
develop and evaluate network tools for distance course delivery, (c) develop and evaluate
applications that increase the productivity of school administrators, (d) promote infusion
of computer networking technologies in K-12 schools, and (¢) evaluate communication
protocols and network topologies for interconnecting student and teacher workstations in
a wide area network. Guided by these objectives, a number of research projects utilizing
the network have beeninitiated by facultyat Purdue and Indiana Universities. The research
componeant of the ESD project is directed by the Purdue University School of Education.
This paper will focus on two projects that directly contribite to the enhancement of science
education in the schools participating in the ESD project: Peer-Mentor Networking, a
project invoiving student and teacher communication; and STEPS to Better Science, an
effort involving both network connectivity and the use of microcomputer-based laborato-
ries.

Peer-Mentor Networking

Peer-Mentor Networking involves the use of the STEPS computer network for
communication among schools, and between schools and universities. Teachers can interact
with other teachers as well as with university professors in their specialty areas. Likewise,
students can interact with students at other schools, as well as with university students and
faculty. The basic notion is to use computer telecommunications to decrease teacher
isolation and increase the opportunities for interaction among teachers and students,
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The Peer-Mentor Networking system rests on two communications platforms—
electronic mail (e-mail) and computer conferencing. E-mail provides for one-to-one, onc-
to-many, and many-to-one communication. Computer conferencing provides amechanism
for the exchange of ideas and information on a variety of topics of special interest to STEPS
users. Both c-mail and computer conferencing are enhanced by file transfer capability which
allows users to upload and download information of interest.

On the STEPS network, ¢-mail is supported by IBM’s PROFS software. This
multipurpose program for the mainframe environment provides the capability for many
personal productivity functions including scheduling and document preparation. However,
onlyits e-mail function is extensively used on STEPS. Inaddition to contacting one anotber,
teachers and students have access to experts over the network. For example, students
involved in Project SITE/INSITE, a telecommunications in education effort, are using
STEPS c-mail to send science questions to pharmaceutical researchers in area companies.

In addition to contacting other members of the STEPS network, users can also connect
with individuals outside of STEPS over the Bitnet network. Bitnet is an international
network linking many universities and research institutioas. The STEPS computerisanode
onthe Bitnet network; thus, users can send ¢-mail to and receive e-mail from any other node
on Bitnet.

The access to Bitnet greatly enhances the opportunities for interaction available to
STEPS users. International pen-pal projects are already underway. Students are exchang-
ing information with peers in Europe. In addition, alarge number oflistservers are available
on Bitnet. Listservers are electronic bulletin boards residing on various computers on
Bitnet. When a user subscribes to a listserver, any e-mail that is sent to it is automatically
posted to all of the subscribers. Thus, an exchange of ideas from individuals all across the
world is facilitated. A number of listservers are available that concern topics of special
interest to science educators. Physics and environmental science listservers, for example,
are being accessed by teachers on the STEPS network. Several listservers have been
automatically linked into computer conferences on STEPS to permit easier access.

Computer conferences, like e-mail, provide an avenue for communication among users.
However, computer conferences mure closely resemble electronic bulletin boards. They
are public forums on topics of special interest. A number of confereaces on a variety of
topics, many of which relate to scence and science education, have been established. Within
cach conference, sub-topics are established, and individual contributions are listed under
cach sub-topic. Contributions can include resource information, as well as questions and
comments from individual users of the system.

In the STEPS system, computer conferences operate within a software program called
Grouptalk CONVENE. This program controls the creation and management of the
conferences. Conference moderators can establish topics and organize confercnces as they
see fit, Individuals accessing a conference can browse the topics and read the contributions.
In addition, on most topics, individual users are free to make their own contributions.
Contributions may reference other contributions so that conversation threads can be traced
forward or backward. All of the contributions are maintained within the system for ready
access. Individualsinterested in particular conferences or topics can subscribe to them. New
conference contributions are then automatically posted to the subscribers’ mailboxes.

As of this writing, a number of science-oriented conferences have been established
eucompassing such topics as weather, geoscience, physics, chemistry, biology, and micro-
computer-based laboratories. There is also a conference for mathematics teachers, as well
as a general teacher conference. Within each conference, topics of interest to teachers in
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the ficld have been established. The weather conference, for example, includes data from
Hurricane Hugo and facts about weather records from throughout the world. Teachers bave
also uploaded a long list of weather-related lesson plans. The recently added biology
conference includes asection devotedto the Indianapolis Zoo. Users may download animal
fact sheets prepared by the zoo’s education staff or post questions to the staff. The following
section gives a detailed description of the physics conference.

Conference Close-Up: The STEPS Physics Conference

The physics conference, like other conferences on the STEPS network, is intended to
promote a dialogue among interested users. Its primary aim is to provide a resource and
communications avenue for physics teachers. Physics teachers are typically among the most
isolated members of the teaching profession. Many schools have only one physics teacher;
consequently, that teacher feels isolated from his or her peers. The physics conference on
STEPS provides a vehicle for physics teachers to stay in touch, share classroom problems
and techniques, and stimulate one another’s thinking.

As currently configured, the STEPS physics conference contains the following ten
major topics:

(1) School concerns--concerns about the curriculum and pedagogy;

(2) Class demonstrations—favorite in-class demonstration of physics principles;

(3) Physics labs—favorite laboratory activities;

(4) Operation Physics—a section devoted to this national program that seeks to
strengthen physics instruction at the lower and middle grades;

(5) High tech—a discussion of the use of computers and other technology in
physics teaching;

(6) Current affairs—news about research and funding opportunities;

(7) Coming events—a listing of upcoming events of interest to physics teachers;

(8) Bio sketches—biographical sketches of conference participants;

(9) User comments—a forum for the exchange of ideas among participants; and

(10) PHYS-L—a posting of messages from this physics Bitnet listserver.

All of the topics in the conference have experienced some activity. Several favorite
demonstrations and laboratory activities have been posted by teachers. However, the user
commentstopic clearlyis the most active part of the conference. Dozens of physics teachers
from around the state have obtained STEPS IDs and participated in the conference. This
opportunity for interaction with other physics educators has proved to be the greatest
attraction.

Last year onc of the physics teachers who uses the conference posted the following
problem for all to consider: “A wooden cylinder bas a small lead weight glued to one end
and is floating in water. Is the glue joint under tension or compression?” What followed
was a spirited debate. Differeat users proposed different explanations; calls were made for
clarification of the exact nature of the problem; and the discussion carried on, This example
illustrates what computer conferencing is all about. For a physics teacher, this problem
represented an interesting challenge and a focal point for discussion with colleagues.
Without the computer conference, few of the teachers who became involved would have had
anyone with whom to discuss it. Computer conferencing essentially reduces teacher
isolation.
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STEPS tu Better Science Project

Another major effort related to science education in the ESD is the STEPS to Better
Science project. This project involves the use of microcomputer-based laboratories in
support of science education as well as the use of the STEPS network.

The microcomputer-based laboratory (MBL) is a system that uses the microcomputer
for student-directed acquisition, display, and analysis of laboratory data. Using MBLs,
students can explore, measure, and learn from the physicai world that surrounds them and
connect their understandings to 2 more formal scientific framework. With MBLs, students
can acquire a better understanding of the scientific principles that underlie their experi-
ences, a sound physical intuition, and competence in the use and interpretation of graphs
(Mokros & Tinker, 1987; Thornton, 1987).

The STEPS to Better Science project uses one of the newest MBLs in the marketplace
—IBM's Personal Science Laboratory (PSL). The PSL consists of a base unit with its own
microprocessor that attaches to a microcomputer via the serial port. Various modules can
be plugged into the base unit for data collection. The PSL currently supports modules for
temperature, light, pH, and motion and mechanics. The hardware is controlled by a
sophisticated piece of software called the PSL Explorer. It supports the creation and/or
selection of experiments, real-time graphing of the data, and numerous options for
manipulation and/or analysis of the data (Campbeil & Lehmar, 1991).

During the summer of 1990 teams of science teachers from the schools participating in
the ESD project were trained in the use of STEPS and the PSL. Each school site received
a PSL unit equipped with temperature, light, pH, and motion modules. Subsequently, these
teams developedlesson applications of STEPS and the PSL for use in the science classrooms
of their schools. Some of these applications include measurement of acid rain, the effects
of pH on plant growth, Galileo’s inclined plane experiment, and others. During the 1990-
91 academic year, these lessons involving the use of the PSL were incorporated into the
science classes in the schools.

Throughout the project, the STEPS network continues tobe used as acommunications
vehicle. Teachers in the project work with other teachers in the same content areas to
exchange ideas. In addition, some experiments involving shared data across the sites will
be attempted. The acid rain experiment is one example. The rainwater pH data from the
various state school sites will be posted to an MBL conference set up on STEPS so that
students can collect and analyze the results from experiments at different sites. Another
planned group experiment is a repeat of Eratosthenes' measurement of the earth's
circumference based upon the shadows cast at noon on a particular day by identical sticks
at twodifferentJocations, This activity hasbeen described by james Levin and his colleagues
at the University of Illinois (Levin, Rogers, Waugh, & Smith, 1989).

The usc of the PSL is designed to promote students’ abilities to do “real” science. The
PSL provides avehicle whereby students may easily collect information about the world and
rapidly sec the data expressed in graphical form. The use of STEPS is designed to broaden
the students’ views, to take them beyond the coafines of their own communities to a
consideration of problems in science that can affect us all,

Summary

Computer telecommunications is opening new avenues for teaching and learning in
science. In the electronic school district, teachers and students can use ¢-mail to
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communicate with others across the state and around the nation. Computer conferencing
offers a means of sharing resources and reducingisolation. Thesharing of experimental data
gives students the opportunity to consider problems in science beyond the local scope. In
the electronic school district, we can bring the global village into the classroom for the
benefit of all

STEPS to Better Science, 89-COM-11, is funded through the Eisenhower Mathematics and
Science Education Act as authorized bythe Indiana Commission for Higher Education; James
D. Lehman, Project Director.
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A Community of Learning

Geriann Marie Walker

Foreward

Elmira High School serves the small town of Veneta
(3,300), the adjacent unincorporated community of
Elmira (1,500) and the outlying co.nmunities of Noti
(400) and Walton (300), total population 5,500.
Veneta-Elmira is 15 miles from Eugene-Springfield,
ametropolitar areaofabout 175,000. Eugene is home
to the University of Oregonand major industries, and
is separated from Veneta-Elmira by a wildlife refuge
and a large reservoir.

Set in the foothills of Oregon’s coasi range, these small
outlying rural communities accommodate an eclectic
mix of lifestyles, avocations, and tastes. Although
they increasingly serve as bedroom communities for
Eugene-Springfield, their roots are still in the declin-
ing timber industry and inagriculture. The area has
become an important part of Oregon’s burgeoning
wineindustry, a variety of artisans and craftspersons
do their work in this scenic and relatively inexpensive
hinterland, and Veneta's biggest claim to fame is the
Oregon Country Fair, the largest annual counter-
cultural gathering in the country, if not the world. It
is @ place undergoing change as the tentacles of Eu-
gene-Springfield reach farther west and highway im-
provements make the area more accessible and attrac-
tive to those with the money to build and commute.

Nonetheless, acow pasturesstill lines the quarter-mile
drive leading to the school, set against a backdrop of
tall firs and rolling hills. Students participate in 4-H,
raising pigsand sheep to earn money for school clothes
and cars. This morning a local elementary school
principal brought in extra buses and warned parents
not tolet their children walk to school becausea cougar
has been spotted in the neighborhood and killed a
family dog, and as 1 drove to work today I saw a pair
of bald eagles.

I went to Boston in the summer of 1989 to partici-
pate in the first teacher training workshop for LabNet.
With only one year of teaching experience, 1 brought
little more to the workshop than an insatiable appetite

for new ideas and a bullheaded youthful spirit. I was
taken by the idea of self-directed students working on
projects with a community of peers linked by telecom-
munication, and 1 was excited by the potential for
teachers to share and learn from each other using this
same tool.

Now, nearly four years later, it is evident that
LabMet has been the single most important influence
onmy career. Furthermore, my experiences with tele-
communication and Project Enhanced Science Leam-
ing (PESL) have not only impacted my students, my
colleagues, and myadministrators, butthe entire school
community. As I reflect on the influence that LabNet
has had on ali of us, it is apparent that the two compo-
nents of LabNet—telecommunication and PESL-—al-
thoughinextricably linked, have affected me and these
different groups in different ways.

Thinking back to that initial workshop, I recail
hearing someone with whom1 was very impressed say
that he had a class where students did nothing but
physics projects. There was no other curriculum; the
students chose their own areas of inquiry and devel-
oped their own methods of investigation. When 1 got
homein thefall lasked my principal if Icould offer such
a course the following year, where students would do
projectsinany field of science, including social science,
as long as they employed a scientific method of inves-
tigation. To my delight, my principal said yes.

Getting Started

The primary challenge upon returning from that
initial LabNet teacher training workshop was to obtain
the necessary equipment in order to get on line on the
LabNetwork. In my building, however, where funds
havealways been closely guarded, obtaining the neces-
sary equipment—a computer, phone line, and mo-
dem— meant launching a political campaign to con-
vince my principal, superintendent, and school board
that LabNet was a program worth investing in. The
plan to offer a course where students could participate
in original scientific research while linked with a na-
tionwide community of peers doing the same was a
definite selling point. There was something appealing

Geriann Walker teaches physics, physical science, and advanced science research projects at Elmira High School
in Veneta, Oregon. Her address is 512 West M Street, Springfield, OR 97477,

67

mno




Walker

in the idea that our school would be part of a national
program that would put usin touch with other schools,
other scientists, other teachers—with a community of
interested parties that did not exist in Elmira. (Even
though we're near Eugene and the University of Or-
egon, with an excellent library, research facilities, and
scientific experts, many of our kids think of Eugene as
another town, a place that they don’t think of when they
think of home.)

At this time, my districthad a superintendent who
was perceived as being difficult to work with. Never.
theless, 1 asked for what I needed: a dedicated phone
line in my classroom for telecommunication. He said
yes! He notonly said yes, but he showed a lot of interest
in LabNet. My principal was also supportive, and used
funds from her discretionary account to purchase a
modem,

Involving the school board in supporting LabNet
was the most enjoyable part of this political campaign.
They were familiar with the work I had done with
microcomputer-based laboratories during my first year
of teaching and they were interested in continuing to
update the district science program. When 1 asked for
support for LabNet, they saw this as another opportu-
nity to foster a program that the community could take
pridein. Afterall, this was a national, federally-funded
science education program; it would put Elmira on the
map!

pEach year [ have given the school board and super-
intendent an update on LabNet. I have demonstrated
the ways that I have used LabNet in my classroom,
explained that LabNet has provided financial support
for our school’s program (a small matching grant of
$200 and a Big Idea mini-grant of $4,200), and my
students have made presentations on their use of the
network for their projects. These presentations, which
often lead to articles in the local newspaper, have
resulted in long-lasting support for LabNet. Although
the superintendent who got me my first phone line is
gone, we've had two superintendents since then, and
both have been enthusiastic. My first principal is also
gone, but my new prindpal is just as supportive; when
asked to write about the star programs atour school this
fall, he chose to write about LabNet. 1 don't think that
this enthusiasm comes just from me or my contact with
these people. They see something inherently important
in linking our rural school with a broader community
devoted to improving science education.

Students on the Network
It took me until the winter of 1990 to get on line

(about 6 months after I returned from the first LabNet
workshop). The following year I began the projects
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184, ancl those stucants used the network to resear:?‘.

- ten’ projects and sol it feeciback on theirexperimen

“ney would write messages and I would log on, send
them, ard downloadi any responses. 1 had a student
who wanted toseeif electricity could be generated from
the temperature difference between ocean water and
subsurfs( rocks on the shore. Isuggested that he ask
a1 physicst at MIT, who I knew wason the LabNetwork,
forseme help in setting up his experiment. Heengaged
in a dialogue with this professor and received some
good feedback on the work that he was doing. This
¢tudent te ok first place in the Engineering Division at a
statewide science fair later that spring. His project also
won a significant award from the Marire Corps, a
scholarship to Pacific University (the host of this sci-
ence fair), and he took fi:st place at our county science
fair. Every judge who interviewed him wanted to
know more about LabNet and how he had used tele-
communication as a rescurce in doing his project work.
Since then, every project that students have completed
as part of the projects class has involved telecommuni-
cation (either as a major tool in the research or as a
resource for information and feedback), and nearly all
projects have won awards at science fairs or competi-
tions.

However, not all students’ attempts at using t
network have been so successful. There have bee
instances where student requests for help have been
ignored. Also, some students have had a difficult time
articulating their needs, making it difficult to respond
to their messages. One student, putting a message on
the network, asked for help in designing a project to
compare open and closed ecosystemns. She never re-
ceived a response. It has been my experience that
student messages are more apt to yield a response if
they include specific questions that LabNetwork users
can address, rather than requests for help or informa-
tion regarding a broad topic. Forexample, lastyear one
of my projects students wanted to conduct a survey of
studentattitudes about sports. She placed a request on
the network asking teachers to distribute the survey in
their schools and return the completed forms. Several
teachers responded and she was able to gather data
from high schools in each quadrant of the country.

The students in my projects class are not the only
ones who use LabNet. 1 have conducted short-term
projects in physical science classes where students
have exchanged messages and ideas with kids doing
the same project in another LabNet classroom. One of

Ball activity where students must create a structu

from paper and tape that will delay the descentof abali
dropped from a height of one meter. A couple of years
ago my physics students exchanged messages describ-
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ing their structures with students in Manassas, Vir-
ginia. The task of describing their structures verbally,
without the aid of diagrams, was quite a challenge, as
was theinterpretation of the descriptions they received
from cur partner class.

My physics students use the network for ideas and
feedback when they do independant projects during
the spring. They recently posted messages regarding
their projects for the third quarter. This morning we
received replies for projects on holography, bridge
building, radon measurement, and the strength of
chicken egg shells. My chemistry students have used
the network to share information about soil and water
studies that they have conducted in their community
and the surrounding area. Although their soil and
water study was conducted last spring, they recently
received a request for their results from students in
Georgia who were in need of some comparative data.

It has been my experience that students seem to
care more about the way that they report their projects
when using LabNet. They edit their messages carefully
and rewrite them—something they don’t always do
with the writing that they tum in to me. If they are
working in groups, they all seem to want to have a say
in what their message contains; it is not acceptable to let
just one person do the writing. Students delight in
sharing personal information about themselves and
their school. They look forward to getting responsesto
their messages, and are disappointed if there aren’t
any. (I didn’t even have to announce that the physics
students had received responses to their messages this
moming: They were crowded around the bulletin
board where the messages were posted beforeclass had
even started!)

When telecommunication is involved, they feel
part of something whose significance transcends the
classroom. They are engaged in their own process of
communicating with othersand evaluating their work.
The key is that it is their own. Students aren't just
turning in a project for a grade or for me to read. ltis
something that is theirs and that they are sharing with
a community of which they are a part. This evokes a
different type of enthusiasm for the work they are

doing; it validates their work and gives them a reason.

torespectit. They are learning to learn from others, just
as real scientists do, just as we all do outside of the
classroom,

LabNet has aliowed our school to become a place
where studentsdoaward-winning science projectsand
where any student taking science can be part of a
telecommunication network. Student experiences with
PESL and LabNet have fostered a genuine school-wide
interest in the science program. Our school newspaper
now routinely reports on projects that students are
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doing in my classes, something that rarely happened
before. Physics projects are proudly displayed at a
spring festival, and class projects and activities are
often the feature of a student-produced weekly school
news video that is broadcast in each classroom via
Channel One.

A Teacher on the Network

Likemy students, l also use the LabNetwork to get
ideas and feedback. I've obtained many ideas for
projects, activities, labs,and demonstrationsfrom teach-
ers on the network. As a new physics teacher with a
degreeinchemistry butonly one college physicscourse
tomy name, 1 find this resource invaluable. Last week,
Ireceived alabon friction froma teacher in Texas. Now
I can use my computer force probes for something
other than dynanicsexperiments. I also got the idea for
my second quarter physics project, the King of the Hill
Contest, from a LabNet teacher. (In this project stu-
dents must devise cars powered by mousetraps and
rubberbands that are capable of crossing overa hill and
preventing theiropponent’s car from doing so from the
opposite direction.) Furthermore, it was a LabNet
teacher who suggested that1 look to local businesses to
help fund student project work. (I have been raising
about $400 a year by following this teacher’s advice.)
And like my students, who feel that their work is
validated when they are able to share it on the network,
I feel validated when I can share my ideas with others
who support the work I do.

The support that I get from teachers on the
LabNetwork, teachers who share my enthusiasm for
PESL, is different from the support that I get from
colleagues in my department. While my colleagues do
like to share ideas, they have seemed unwilling or
unable to adopt PESL methods or to make use of the
LabNetwork. When I received a small grant from
LabNet to train ther in telecommunication and to
develop curricula, they were initially enthusiastic.
However, their enthusiasm faded and their follow-
through with the project was marginal. They did use
the network themselves for a while, but their students
never did the projects they had developed and never
used the network.

Unlike me, my colleagnes did not get hooked on
telecommunication or PESL. The technical side of
things was difficult for them. Neither of them had used
computers very much before, and they weren’t familiar
with Appleworks or the telecommunication program
we were using. The technology did not seem user-
friendly to them, and I'm not certain that they were
convinced that students would benefit from this type of
classroom experience. In addition, they viewed the
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process of engaging in a project with students and
using the network as a big deal, something they had
never done before, and I believe that they may have
been intimidated by this or uncomfortable with the
process of navigating through uncharted waters.

My colleaguesdid not have the experience of work-
ing with the LabNet community during workshops
and training sessions. They were communicating with
strangers; there were no familiar names and no faces to
associate with any of the messages that they received.
My experience has been that this type of connection
with others on LabNet has kept me on line, motivated
me to respond to messages, and encouraged me to feel
free to postcomments of my own. Thoseof us whohave
participated in LabNet workshops have continued to
build upon the relationships that were forged during
these summer trainings. For us, using the network
means continuing to work with people whom we trust,
people with whom one easily can take risks. The
familiarity that we share has allowed us to expose our
areas of expertise, as well as our weaknesses. There is
a niche for everyone: the “techies,” the philosophers,
the pedagogues, and the pragmatists. It is unfortunate
that my colleagues were unable to find their niche
within this community.

But if I'm honest, I must admit that, like my col-
leagues, 1 have failed to take full advantage of the
opportunities that LabNet presents. Ireally could use
the network more. I could log on more frequently, and
I could make more of an effort to respond to other
peoples’ messages and questions. (Although Ido quite
a bit of this type of thing already, messages often it on
my desk a week or two before I manageto send a reply).

lalso could train more students to use the network
(right now I have only one student who checks the
network each week). Mostimportantly, | could incor-
porate telecommunication into more of the activities
that take place in my classroom, and ! could have
students post more messages about the work they are
doing. Istll feel like telecommunication is something
that I do more than my students do. It doesn‘t play a
central role in my classroom. Projects do play a central
role, and I often incorporate telecommunication into
the process. However, I feel I have only begun to
explore the many ways in which the network might be
used with students.

Reflections

My comments above beg the question, Why is it
that Idon’tdo these things? I know that] have hesitated
to have students use the network because I can’t guar-
antee that there will be an audience for their inquiries.
I can’t guarantee that there will be a response to their
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message. Indeed, at times my students have beg
rather disappointed to find that their messages wi

unanswered. Last spring when my chemistry studeny>
were doing studies of soil, water, and adid rain in our
area, they posted results and descriptions of their work
on the network. They requested feedback from other
classroomns and asked other teachers if they would like
to share similar data and information. There were no
responses to any of these messages. Not only were
there no responses after nearly a month of posting
reports, but a week or so after our project was finished,
I spotted a message on LabNet by a teacher asking if
anyone was interested in doing a project on acid rain!
This teacher was a regular network user; I was aston-
ished that he had not noticed any ot the postings from
my students. Not receiving any recognition for the
work they were doing really took the wind out of their
sails. After a while, they were wondering why they
should even bother continuing to share their acid rain
information on the network. Students want to be
acknowledged w"  “hey make the effort to use the
network, and whe _.is acknowledgment comes only
frommeand not fromothersin the LabNet community,
they feel short-changed. In these cases, the feelings of
validation, of belonging to a larger community, are
replaced by familiar feelings of being invisible a
unimportant.

Furthermore, students do not naturally or sponta-
neously use the network. Using telecommunication
remainsa conspicuousevent. Students write messages
most often because [ have assigned that task as part of
their project work. Because students don’t
telecommunicate regularly, and because using a com-
puter and modem is not part of their daily routine,
putting messageson the network and articulating ideas
for presentation to others stands apart from other rou-
tine classroom activities. With the limitation of having
only two computer-modem work stations, [ find it

‘necessary to have students write their messages on

paper. Once the messages are collected, I type them up
myself and log on and send them. Thus students don’t
have much concrete experience with telecommuni-
cating, and although they can understand the concept
of the network and have even seen me demonstrate use
of the network (something I have done using an over-
head projector display interfaced with the computer),
LabNet is still an entity with which they have only
indirect contact.

Obviously there are some problems with LabNet
and with telecommunication in general. Use of a tel
communication network would be much easier if coé
puter-modem communications were more familiar «
studentsand teachers, if it were second nature to every-
one, and the equipment were abundant and readily
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available. But psychological barriers to network use
are at least as significant as any barriers due to technol-
ogy, resources, or training. Why is it that very few
LabNet teachershave engaged in collaborative projects
where students share information over the network?
Why is it that new network users often fade away and
do not become permanent members of the LabNet
community? Why is it that students and teachers
sometimes receive no response to their network mes-
sages? What are the effects of using telecommunication
and PESL on studentlearning? Are there other success-
ful networks with similar objectives that could be used
as a model for LabNet? These are questions that the
LabNetcommunity struggles with. We have a wonder-
ful tool at our disposal, one that we believe enriches the
educational experience. Much of the potential, how-
ever, remains untapped.

LabNet’s potential for overcoming the boundaries
of placeis especially important for rural teachers. I am
the only physics teacher in my district, the only chem-
istry teacher in my district, and the only teacher in my
department whoisusinga project approachtoteaching
science. In other words, I amisolated. I'm physically
isolated from other teachers in my subject area and
other teachers who share my commitment to PESL.
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LabNet lessens this isolation. It doesn’t overcome it
completely, however, as I am still separated from my
LabNet colleagues by many miles. Butitprovidesa tool
for traversing those miles and gives me access to a
community that has made a meaningful difference in
my professional development.

Though LabNet's promise has yet to be fully
realized, it has provided teachers and students with
invaluable experiences in PESL and telecommunica-
tion. The beauty of the project lies in its structure. Not
only has LabNet linked teachers electronically, it has
linked them in an effort to explore a new method of
teaching scdence. To do PESL, you need ideas and
resources for projects. Telecommunication provides
that. Youneed totrust that students will beable to come
up with good ideas, good ways to solve problems and
tomeet challenges. You have tobelieve that things will
work when theteacher becomes afacilitator rather than
an authority: on the same level with students and
learning along with them. This can only happen if you
are a part of a community of people sharing the same
teaching values and believing that learning through
projects is valid and important. LabNet makes this

happen.

71

24




Reprinted with permission, from The Executive Educator June 1993, Copyright

1993, the Natiomal School Boards Association, all rights reserved.

EDUCATION
ON-LINE

By Yvonne Marie Andrés

Dabbling in the Internet, calling up

FrEdMail—your colleagues across the nation are

learning the power of telecomputing

ANY TEACHERS AND STUDENTS ARE DIS-
covering that electronic communications
‘ can provide a dynamic link between them-
selves and their counterpans throughout
- the world. in fact, an estimated 50.000
teachers worldwide are using the Internet. the vast in-
ternztional network of eiectronic networks. Using these
nervorks, teachers and students are tapping the com-
putenized libraries of iniversities and otber research
centers: thev are exchanging E-mail. reading nesws bul-
letuns. und joiming “chat” groups on mzny opIcs.

To muny teachers, however, the Internet poses
daunung challenges because of its very size, the diffi-
cuity of wending your way through it. the vanety of
computer systemns that operate on it and its lack of dis-

nminauon. Simply put. on the Intemet 's hard to find
the 200d and screen out the bad.

Menv schoois are tuming (0 another electronic net-
work jor similar services that are more precisely tai-
lorea to the needs and capabilites of K-12 education.
These schools have hooked up to the FrEdMal (Free
Eaucational Elecrronic Mail) Network. a low-cost
tetecommunications nerwork that helps teachers and

~—

Yeonne Mare Andres, a program coordinator at Jefferson Junor
Hezn Schooi in Oceanside. Coirf, 1s president of the FridMail
Free Educatwnai Electromic Mail) Foundation m Bonita, Calif.
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students participate in a wide variety of leaming experi-
ences and communication.*

FrEdMail is a chain of computer bulletin boards dedi-
cated to K-12 education: it gives schools the ability to
exchange messages, documents, and even video im-
ages. Access 10 the network can be remarkably inex-
pensive—requiring little more than a basic computer, a
modem, and [ocal telephone service.

FrEdMail grew out of a cooperative project by a
group of San Diego-area school districts that began in
1986. From those roots, the FrEdMail Network has ex-
panded to more than 200 electronic bulletin boards.
The FrEdMail Foundation was incorporated as a not-for-
profit educational consartium in 1990.

The bulletin boards—the “nodes” of the network—
reside in computers at universities, district and county
offices of education. individual schools. and classrooms
scattered across the United States and in Australia,
Canada, the United Kingdom, and Ireland. Individuals
at each site maintain the bulletin boards. Participants
can communicate with their local node using an Apple
lle or ligs. Macintosh. or IBM-type microcomputer. The
local bulletin boards pass along messages to larger
computers at regional nodes, which in tum route mes-
sages to the intended recipients. Last vear, approxi-
mately 10,000 teachers and students used FrEdMail for
leaming projects.

The network also has opened a “gateway” connec-
ton to a much larger network, the California Education
and Research Federation Network (CERFnet), at the San
Diego Supercomputer Center at the University of Cali-
fornia at San Diego. CERFnet in turn connects FrEdMail
to NSFnet, the National Science Foundation network
serving the scientific community, and the Internet.
These connections allow members of NSFnet and other
networks to serve as regional FrEdMail hosts, poten-

* for funther informaton on the FrEdMail or SCHLnet services. contact FrEdMail
founusztion. PO. Box 243. Bonua, Calif. $1908: (6191 475-4852. E-mai:
arogersdbonita cert.fred.org,
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tially allowing more than 3,000 school distncts around
the United States to be on the network and giving loc]
teachers and their students E-mail access o the Inter-
net—at litle or no cost. (E-mail access 10 the Internet is
available already through such services as CompusServ
and America Online.)

What it offers

The resources FrEdMail offers include well-organized
data bases on a variety of subjects—information on
grant and funding sources; vast collections of scientific,
mathematical, geographical, historical, and literary doc-
uments; solutions to technical oroblems; experts in vari-
ous fields who are willing to provide assistance: and
teachers interested in trading ideas. The network does
not limit users to E-mail and text files; graphics, sound
bites, and video clips can also be exchanged.

Teachers have found that using the nerwork can mo-
tivate students to become better learners and writers.
Teachers themselves can discuss experiences, teaching
materials, and curriculum ideas with colleagues and can
obtain information about workshops, job opportunities.
legislation affecting education, and other current topics.

For many educators, in fact, FrEdMail has served as
the training wheels for telecommunications—a low-
cost, accessible, effective avenue for technology
novices to gain their first experience with the incredible
power of telecomputing technologies. Unlike most of
the commercial or academic nerworks on the Internet.
F.ZdMail is easy for teachers and students to use.

Ease of use is a crucial feature for the many schools
that lack technical expertise. A school’s system opera-
tor, who tends the computer that is the school's con-
nection to FrEdMail, typically ic a classroom teacher
who had no special technical skills before taking a 15-
hour training course. The system operator does, how-
ever, need the interest and enthusiasm to become an
advocate who trains other teachers, provides technicul
help, and recruits other parucipants.

Each schoo! iistrict that s2rves as a node can tai-
lor its use of ur werwork to its local needs. Some dis-
icis emphasize using the bulletin boards for instruc-
tional or administrauve purposes at the district
level—connecting students at different schools, for ex-
ample. Other sites have students use the network for
scnoolwide projecis or at home. By setting up and
maintaining the node, the school or district essentally
can offer a subsidized service to students who could
not otherwise afford telecomputing. Schoois quickly re-
alize that the network is more useful when it has more
parucipants, so each site has a vested interest in ac-
tively recruiting new participants and training teachess.

The FrEdMaii Foundation supports the network by
loading it with learning projects and classroom activi-
ues. The foundauon also hosts dozens of electronic
conferences for teachers and students that are focused
on vanous cumculum areas and specific projects. (The
network may be used only for educauonal purposes.)

Using the network, students have studied Soviet and
American cooperation in space, acid rain, and litery-
ture——-just to name a few of many projects. In the acid
rain project. students measure the acidity of rain sam-

-1
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pies from therr own communuty, exchange data with
lusses across the United States and Canada. plot the
panonal daw, and exchunge their conclusions and es-
sav< on the causes and effects of acid rain.

another project, the Global Authors’ Literary Anthol-
ouv. compiles student essays on monthly themes. such
as personal memoirs, lxbertv and patriotism. heliday
menus and recipes, and mathematical puzzles. Selected
works by students—original articles, editonals, essays,
inferviews, one-act plays, and an—appear in an elec-
gome anthology published every semester.

in another project, called Expens Speak, students in
one group assume the personalities of various historical
figures. and a group from another school interviews
them electronically to determine their idenuties. Other
proiects involve cultural exchanges. statistical data col-
jecuon and analysis, scienufic experiments and observa-
won. and map and giobe skills. Potential projects are
imwed only by the ingenuity of the teachers and stu-
dents on the nerwork.

A new project, called the Global Schoolhouse. com-
bines problem-solving skills, environmental issues,
giobal consciousness, and modern information tech-
noiogies to accomplish a common goal. Four class-
rooms—in California, Tennessee, Virginia, and London,
Englund—are investigating the environmental problems
created by water run-off. The classrooms communicate
with each other using FrEdMail. the Internet. and video
teicconterences over the Internet using Cornell Univer-
sy > CU-SeeMe software on Apple Macintosh comput-
ers. {The software is available free on the university's
electronic bulleun board: to use it, computers must be
equipped with a “video spigot” board, which costs
about $300.)

Spreading the news

Another feature of electronic nerworks is their ability to
ler users exchange news and host discussion forums on
snv toprc. Last fall. the foundauon started the SCHLnet
AeTvsErcUD service, a system to help teachers with spe-
aifie interests build collaborauve learning proiects
wross the nauon or arcund the world. SCHLnet. which
is modeied after the USENET discussion groups on the
internet. can sift through thousands or messages and
seiest oniv those on topics chosen by the user.

Unlike USENET, though, SCHLnet 1s aimed specifically
2 R-i2 teachers and their students. Although freedom
2Xpression on USENET generally allows matenal that
15 controversial, offensive, or even pornographic,
sCHLnet acuveiv moderates many electronic discussions
Ind monitors the rest to ensure professional standards
Jt expression and etiquette. (SCHLnet covers the costs
of managing and moderating the nerwork by charging
‘ees pased on the size of a school or district nerwork or

~
(0]

ihe numoer of users. Annual fees for the largest distncts .

ire 5o more than 3$700; fees for small distncts are sub-
Jantailv less.)

Using the standard USENET message format, SCHLnet
vin Zefiver messages directly 1o a school network file
wner From there. a school or distnct bulleun board or
Mide or iccui-area network can distribute messages to
Tlhers and students. In this way, SCHLne: wili give

4

schools an interacuve market for ideas. resources, op-

portunities, and informauon—without the extraneous

and sometimes offensive distractions found on other -
newsgroup services.

FrEdMail's projects and discussion forums—and the
new links to the Internet—bnng the information age di-
rectly to schools that otherwise might have to wait
years for the infrastructure to reach them. Now any
"school district can use the network to involve teachers
and students in the broader world of learning. @

Cat?:xs 1t,is &sy to use, too Hcres how:. Fusg i
R 8 rim or.your computer 3 and modem and start, %
,;'four' tbmmummtions program  (this 5 the program - =
o .rhat"sénds az_fa rccelv"és daw’over: th& modem, any. of'
im&comfnon ycmons "will. do). 'Type in'the telcphone.

e
3.
Q
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a mpde ofi the network (or i
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¥wani to dial up FrEdMail’during fow-rate’ hoursSEss.
'§4: “When you' harxhe “connect’’sound, press. the” 'Re-
s’ ‘Key to dctivate the FrEdMaxI bulletin board: The
5 buﬂetm board asls for your uset name and pas— .,;..,.
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:  After leaving E-mail, you might select one of FrEd-
~Mail's news groups on a subject of interest. You can
* choose to read about new ideas for science projects,
 for example, or the daily lesson plan from the Cable
_ News Network-based on the day’s headlines. Other .»..i
*Hews groups caity information on cummlum dcvel- -1
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fc:m contribute 1o the dxscussxon by scndxng the aews .
:groubabulleun..u oy TP IS e e =
i« Next, you' tmght theck the fedtires sccnon,' ‘which
“stores a wide r.mge of how—to and’ refer:nce amde.s j-j
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Telecommunications: Avoiding the Black Hole

by Margaret Riel

Will electronic networks infuse your classroom with new learning opportunity, or merely pul
away your time and energy? Your planning will make the difference.

Our project provided a vehicle for practicing thinking skills... Through messages from
their peers around the world. students learned to distinguish facts from opinions and became
alert for signs of bias and prejudice within their own work and the wrinng of others.

—Ron Oastier. Lord Strathcona Public School. Kingston. Ontario. Canada

The enjoyable part was watching them take control of their own learning and education. As
they worked on their projects on global peace. Gulf region politics, communiry profiles.
textile industry. drug abuse. and self-reflective essays... found that I, tco. was touched by the
magic of being ahle 1o "1alk’ with my peers in distant places.

-~William Burrall. Moundsville Junior High School, Moundsville, West Virginia, USA

Through contact with schools throughout the U.S.. Canada and Saudi Arabia. students
learned metric conversions and money exchange rates and had a meaningful lesson on time
zones.... My students wrote, rewrole, proof-read and rewrote. Because their writing was
important to them, this process was meaningful. Complaints were at a minimum and their
writing was ar a premium. and lear ning was interesting and fun for them as well as for me!

Iwish it could always be this way.

—Sharon Kubenka. Ingram School.Ingram, Texas. USA

These comments by teachers voice the ex-
citemnent of both students and teachers as they
participate in distant learmming facilitated by
computers and phone lines. But this excite-
ment can be deceiving: 1t makes distant learn-
ing seem as easy as dialing a phone number.
Even the most informal educational activaty
on 2 network represents many hours of plan-
ning and organization.

When computer nerworking projects are well
planned. the results are extremely impressive.
as indicated by these comments. However,
computer networking can also be a “black
hole™ into which one of most valuable and
hhmited educational resource vanishes leaving
no discernible trace. That resource 1s teacher
planning time. Teachers can spend countless
hours either searching for projects that are
appropnate for their students or in trving tc
organize projects of their own.

How can teachers avoid the black hole of
networking and achieve the promise that ad-
vocates of computer networking describe with
such missionary zeal? There are many an-
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swers 10 this question but | would like to offer
four general recommendations.

Avoid pen-pal-only projects.

With the conviction that comes from per-
sonal expenence. | would recommend teach-
ers avoud any attempts to match their class of
students one-to-one with students at a dis-
tance for the tash of exchanging friendly let-
ters. The cost in terms of ieacher planning
time and student learning time 1n establishing
and maintaining the electronic coordination 1s
far greater than any educational gain that oc-
curs. For teachers who feel that this form of
direct communication has a place n the class-
room. | recommend that they give their stu-
dents class ime to wnite Jetters (o their distant
friends. cousins or grandparents. Letter wnt-
ing encourages wnung fluency and can be
personally rewarding for some students, but
because it is essentially a pnivate channel of
communication, it is difficult to use as a ve-
hicle for classroom instruction. Messages that
are sent lo the whole class on topics related to

75

classroom leaming will be of much more ed
cational value,

Network with more than one—or even
two—other classrooms.

I say this with full knowledge of the time
1akes to find even one reliable partner for .
electronic exchange. Here is my reason f§
this advice. The projects that are planned a
likely to take a great deal of work and orgar
zation. Even if teacher commitment remai
high. teachers work in settings that are high
unpredictable. A sudden shift in the scho
population might result in change in a teac
ing assignment. An opportunity may arise th
necessitates a change of schools. comput
equipment might be reassigned or break dow
The additional schools will enrich the actiy
lies by providing a range of perspectives. The
will also provide the added insurance that
project will not fall victim to the deafenii
sounds of electronic silence. Ideally, work wi
five to 10 classes on a networking project. ¥
have found in years of matching schools in
Leaming Circles on the AT&T Leaming Ne
work that this range provides the maximu
diversity at a size that is still small enough f
an intimate level of exchange.

Have a well-defined group project with a
beginning and ending date and a written
product.

Computer networks designed so that bu-
people can share their general concerns ofte
fall silent. Scheduling is one of the bigge

problems for organizing activities across clas |

rooms. A beginning and ending date with e
plicit descniption of the type of information
be exchanged i5 critical 1o the success of t|
project. When students work towards a wr,
ten summary of the work or an anthology -
the shared writing they have a goal that giv:
meaning to the exchanges. This final pubtic
tion phase helps students reflect on their shar
work and learn to present the most importa
1deas n a wnitten format.
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\fake vour network projects part of a

. ryer framework of classroom activitie;.

An effective way 1o integrate networking
with classroom instruction is to select a part
of the instructional unit that can be enriched
py information from different locations. How-
ever, it is unlikely that others classes will be
ready and waiting to work on issues in your
curriculum without some reciprocal arrange-
ment. If you expect other classrooms to en-
rich your students work, remember to extend
3 similar offer in return.

This reciprocal teaching and leamning ap-
proach characterizes Learning Circle interac-
tions on the AT&T Learning Network. Classes
are matched together based on a choice of
similar curricular themes into groups called
Learning Circles. Each of the classes in a
Circle is invited to sponsor a group project
drawn from their curticulum. The whole class
works on their sponsored project incorporat-
ing the information received from distant class-
roBms. Students are grouped into teams to
collect and send information to distant classes
for their projects. Here are some examples of
the way teachers have extended student leam-
ing using telecommunications.

A New York teacher was doing a science
unit on nuclear energy. One part of the project
involved studving the risks associated with
nuclear energy. Her students asked their Learn-
ing Circle partners (students from three 1J.S.
cities and two international cities) to share
information about the location of their near-
¢st nuclear power plant and to describe local
community debates over its location and safe
operation.

A teacher in Australia was ieaching a unit
on a Jocal aboriginal tribe. A part of his lesson
plan involved having students read legends
from this tnbe. This classroom activity was
extended by sponsoring a Learning Circle
project that involved the sharing of local leg-
ends from indigenous people from each of the
seven states or countnes represented in the
Leaming Circle.

Students 1n a German class were exploring
alternative programs for the conservation of
energy. particularly the effectiveness of recy-
cling programs. They sent a survey to their
US. French, and Canadian partners asking
them if or how they sort household trash.
where trash is taken, and what recycling
programs, if any, were in place in their com-
munities.

A class in Louisiana was studying the Civil
War. Their project involved composing a set
of letters that might have been written at the
ume of the Civil War. Students from states

la

that fought in the Civil War were asked to
send two letters that fighting soldiers in their
location might have written home to their
families Students who lived in places not di-
rectly involved in fighting the Civil War were
asked to write two letters that people in their
community might have sent 1o a friend or
relative involved in the war,

Each of these projects exemplifies the fol-
lowing three criteria that teachers on the AT& T
Learning Network are asked to consider as
they select projects to sponsor in their Learn-
ing Circles.

1. The networking project should take ad-
vantage of the cultural or regional diversity
represented by the nerwork partners. When
students are working with students from across
the nation and/or around the world, the in-
crease in the communication costs needs to be
offset by the educational gain that comes from
these cross-cultural exchanges. If project re-
sponses from students in one location are vir-
iually identical to those from the other
locations, the participants are not taking full
advantage of this educational tool. Having
students investigate their own location, envi-
ronment, history, social problems, or cul-
turai attitudes in relationship to others is a
very effective way for students 1o leam about
themseives as welil as about people in distant
locations.

2. The request for information from distant
classes should he reasonable in scope. A
teacher cannot expect teachers at a distance to
become completely involved in their instruc-
tional units. Each teacher has specific teach-
Ing consiraints. But a reasonable request, a
small past of the whole classroom activity, is
an excellent way to extend the leaming in new
ways. Students’ requests for surveys, local
information, observations, opinions, descrip-
tions, or student essays can be accomplished
either as a class or homework assignment
without placing a heavy strain on the required
curricutum. The teacher onginating the project
might be spending a month or more on the
theme or lesson. But the distant teachers should
be able 1o organize a response 10 enrich this
lesson'in one or two class periods.

3. The information collected should be of
interest 10 a wide audience of students. teach-
ers. parents. and others. When students are
engaged in activities that adults value, stu-
dents take care and pride in their work. After
the information is received, students and teach-
ers work together to collect, orga:i‘ze, and
present the information in a final project sum-
mary. This repont can be shared with those
who participated in the project and with oth-
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ers who may be interested in the students’
work. When distant students have invested
their time in helping on a project, they are
excited 1o see the outcome and leam fm.
another. If their parents or community |

read their work with genuine interest, stu-
dents come 10 see their work as intportant and
are motivated to work hard.

From promise to practice.

Computer networking is an exciting new
too! for extending classroom learning into the
community and utilizing peers around the
world as teachers for one another The cost of
telecomputing is very reasonable if it is used
in ways that result in real gains in student
learning.

Students are not the only learners in this
new distant forum. When teachers work to-
gether 1o help each other extend classroom
leamning they benefit personally and profes-
sionally from these partnerships. Recognition
for well-designed network lessons motivates
teacher creativity. This type of collabora-
tive work among teachers provides them a
channel for the discussion of many issues
related to school reform without leaving the
classroom.

The infusion of new ideas and strat
from across a shrinking world is the p
of new communication technologies. Fuitii-
ing the promise will require careful planning
of this new educational context. The technical
connections are a necessary but far from suf-
ficient part of the process. The cosi/benefit
ratio is complex. The goal is to create an
educational program using computer telecom-
munications that maximizes the educational
benefit while minimizing cost in terms of our
limited educational resources: teacher plan-
ning time, student class time, and school funds.
Good education is never free. But a range of
different partnerships among software devel-
opers, communication providers, and schools
are currently making it possible for teachers
and students to connect their classrooms with

new worlds of leaming. @

(Margaret Riel, Ph.D., Education Program
Manager, AT&T Learning Nerwork, 943 San
Diequito Drive, Encinitas, CA 92024.)

For more information about the A'
Leaming Network, call 800/367-7225, ¢!
sion 41358, or write to: AT&T Learning Net-
work, P. O. Box 6391, Parsippany, NJ 07054,
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Reprinted with permission from the Northwest Re
Learning Online, February 1994,

Report:

Linking K.9W, Scho

Toe the Internet

Many Northwest schools
now have or soon will
have convenient access
to the worldwide com-
puter network through
state education agencies

By Lee Sherman Caudell

ationwide. about 60 per-

cent of states now oper-

ate a statewide computer
or telecommunications network.
Many of these nerworks offer
schools economical access to
the “mother of all networks,”
the Internet. In four of the five
Northwest states, the education
department or another state edu-
cation agency has established a
statewide telecommunications
system, and many school dis-
tricts are plugging into the In-
ternet through these systems. In
addition, there are several sub-
state or subregional systems,
and many local bulletin board
systems operated by teachers or
other community members.
NWREL will use the existing net-
works to provide access for
school personnel to education
information, and to enhance the
capability of Laboratory staf to
have close contact with teachers
and others. Here's a look at
what's happening in each state.

Oregon: With an $80,000 grant
from the US. Department of Edu-
cation, the Oregon Department
of Education has launched an
ambitious plan to make Internet
available to all schools through
NorthWestNet. The grant funded
the installation of two nodes,
one in Washington County and
one in Lane County, and an In.
ternet subscription for all public
K-12 staff and students. All of

Oregon’s education service
districts ultimaely will be con-
nected to one node or the other,
and will share the cost of
hookup with local districts. A
number of districts already are
plugged in, according to Tom
Cook of the state education de-
partment. In Lane County, for ex-
ample, 4,000 staff and students
already are active Internet users.
District personnel from around
the state are helping to set direc-
tion and policy, tackle technical
questions, and develop training
and materials. And the educa-
tion department is providing
workshops to help schools

get started on the Internet. “In-
terest is growing by leaps and

bounds,” says Cook. “I'm averag-

ing five or six calls a day from
people who have read some-
thing or heard something and
want more information."

Oregon educators can also
plug into the Internet through
Oregon ED-NET. Created by the
Legislature and seeded with lot-
tery money, Oregon ED-NET pro-
vides an electronic information
service called COMPASS, which
includes access to the Internet.
There are 1,500 to 2,000 sub-
scribers on the network, many
of them students or educators,
according to ED-NET's Nancy Je-
suale. For schools in remote or
rural areas lacking leased lines,
COMPASS offers easy, inexpen-
sive dial-up access to the In-
te-net for a yearly subscription
fee of §75 per person. “Com-
pass has local dial-up in 22
cities in Oregon, such as John
Day, Burns, Pendleton, and The
Dalle:,” says Jesuale.

Washington: Washington's
statewide network. WEdNet
(Washinyton Educational Net.
work), is operated by the Wash-
ington School Information Pro-
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cessing Cooperative (WSIPC), an
independent cooperative provid-
ing computer services 1o its 275
member districts. Originally
formed by the state's education

service districts 1o teansmit ad-

ministrative data to and from the
Office of State Superintendent of
Public Instruction, WEdNet is ex-
tending its reach into class-
rooms locally and internation-
ally by connecting schools to the
Intenet via ESDs. A recent $4.7
million legislative al'ocation for
technical restructuring in Wash-
ington schools is helping sup-
port the cost of the connection.
About 30 districts are currently
connected, according to Dennis
Lampson of WSIPC. Dennis
Small of the Office of Public In-
struction predicts it will be three
to five years before all or most
of the state’s 296 districts are
linked to the network. Mean-
while, the state office is “work-
ing to give people a reason to be
online,” says Small, by offering

Internet workshops for teachers.

Another service available to
Washington educators is Learn-
ing Link, an interactive educa-
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tional telecommunications sys-
tem serving teachers and stu-
dents, operated by Searde's pub-
lic broadcasiing station KCTS. In
Washington and British Colum-
bia, 125 schoa! districts have ac-
cess to Learning Link, according
to Art Johnson of KCTS. Learning
Link offers email, online discus-
sion groups, daily lesson plans
to C\N Newsroom, curriculum
information, databases, and In-
ternet access, among other serv-
ices.

Washington schools also par-
ticipate in a number of smaller
networks around the state.

Alaska: The state recently
launched a new plan 1o give all
Alaska schools access to the in-
formation superhighway. The
University of Alaska Computer
Network (UACN), which links
universites statewide, has
agreed to expand nework ac-
cess to the K-12 community
through the Department of Edu-
cation. Right now, the depan.
ment is paying $25,000 annually
for unlimited network IDs for
schools, according to Lois Stiege-
meier. But next ysar, participat-
ing districts will begin sharing
the cost, paying $400 to $500 to
use the network, which picks up
Internet through the Seattle-
based regional network North-
WestNet. A lot of districts are
“raring to go" on the Internet,
Stiegemeier says. But she cau-
tons that inadequate training
may stymie some of the enthusi-
asm. “We're no! providing any
training here at the depart-
ment,” she says. “The districts
will have to provide the hand-
holding and the training.” Stiege-
meier says the department will
encourage educators to take on-
line courses in navigating the In-
ternet offered by the University
of Alaska Southeast in Juneau.




Montana: All Montana schools
have free access to electronic
bulletin boards, databases,
email, and public conferences
through the Montana Educa-
tional Telecommunications Net-
work (METNET). Supported by
the state Office of Public Instruc-
tion, METINET consists of 17
sites across the state, of which
nine are school districts serving
a specific set of schools. Schools
have access through local lines
or toll-free dial-up. Created in
1992, the network uses Fido soft-
ware, transferring messages
around the state through the cen-
tral site at the Office of Public In-
struction, which coordinates
message traffic. Internet access
provided by NorthWestNet
through a gateway at Big Sky
Telegraph (described below).
provides email only, but the edu-
cation department is Jooking
into getting full Internet access.
“We'd like to do it, depending
on the cost and legislative sup-
port,” says Bob Morris of the
Office of Public Instructdon.

Big Sky Telegraph is run
from Western Montana College
in Dillon through the Montana
University System Educational
Network (MUSENET). Primarily
serving rural schools, Big Sky is
available to “anvone, anywhere,
anytime,” says the network's
founder Frank Odasz. Big Skv
was created to tie together the
state’s 110 one-room schools
and link them to resources
around the state. For $50. sub-
scribers get access to Big Sky, in-
cluding Internet email. In just 2
few weeks, Big Sky will offer the
full range of Internet services—
bulletin boards, file transfer, tel-
nefting, and email—to educa-
tors and other subscribers,
thanks to 2 $38,000 grant from
LS West Communications. An-
other grant to Big Sky, $880,000

from Annenberg/CPE and the US
West Foundation, is funding 2
project to design math and sci-
ence “telecurniculum” for rural
schools (see the story beginning
on Page 1).

Another Montana network,
EDUNET, provides distance-
learning courses to 30 rural
schools via email, file transfer,
and interactive testing.

Idaho: The state is served by
Idaho Public Television (for-
merly the Idaho Education and
Public Broadcasting System),
one of the original PBS stations
that formed 2 Learning Link
c0-0p. Learning Link, an 800-
number service provided to
every Idaho school through the
Idzho Board of Education and
Idaho Public Television, gives
schools access to electronic bul-
letin boards, databases, and In.
ternet email. But many of the
state’s 13,000 teachers lack the
equipment and/or expertise for
using the network. Just under 15
percent of Idaho’s teachers cur-
rently use electronic communi-
calions, according to Bob Pyle
of 1daho Public Television. The
100 newsgroups offered through
the network are monitored “to
keep them clean,” says Pyle,
who points out that pornography
or off-color messages are inevita-
‘bie on a nerwork open to mil-
lions of users.

Although no statewide plan
exists to hook schools directly
into the Internet, Rich Mincer of
the state Depariment of Educa-
tion says the agency is looking
into the question. The likelihood
that Idaho's schools soon will be
widely wired for networking got
2 big boost in January when Gov-
ermor Cecil Andrus proposed
spending $7 million to connect
schools to the information super-

highway.
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Reprinted with permission from
Ike Coleman. Article appeared COUId ComDUter USC

in Education Week, April 17, 1991. Be a Form of Tracking?

. By lke Coleman

t a local high school the other day, |
watched as a friend of mine who
teaches there unpacked a brand
new cp-RoM drive to ndd to the Ma-

- cintosh s and laser printer she already hasin
her classroom. I couldn't help but notice that
the drive, like the other pieces of the Macin-
tosh equipment, was by district policy re-
served for use by the gifted and talented pro-

.gram. And I know that almost all the students

+ho make up the gifted and talented program
are the children of par-nts who are fairly af-
fluent, many of them faculty members at
nearby Clemson University, where I work. By
district policy, then, the sons and daughters of
the significant population of poorer parents in
the area are not to have access to the best of
R the school's equipment. My friend, like many
' of the best teachers, ducks policy. “Have you
ever seen a student whoisn't gifted”” someone
once asked her. “Never,” she said. Even so,
even with the best of intentions on the part of
teachers, the district policy is an obstacle.
tions. Recently, 1 walked through another
teacher's “basic”" class (read “children of
. poorer parents™ to a small room in the back,

where the teacher and a few Advanced
Placement students were producing a school
publication on vne of the disirict’s Macin-
toshes. The “basic" students, waiting pa-
tiently for the teacher, had probably never
used the computer, and knew they never
would.

Like tracking, computer use divides along socioeconomic lines. But, because mastering the
machines has become essential to success in the world beyond school, computers complicate
the question of which kids will eventually make it. Though the issue is more complex than
we'd like to believe, we can tell ourselves that with perseverance any student can do well in
school. At least the tools for success—books, pens, and paper—are cheap. But we can't even
make the pretense about computers: Poor people cannot afford them.

On the other hand, many students grow up with computers at home, computers they use for
everything from electronic games. to word processing, to computer-based telecommunica-
tions. Just as children surrounded by books at home are at an advantage when they come to
school, the students with computers at home obviousiy have an advantage over students
whose parents can't afford the machines.

The 1ssue of how computers are used at school. then, is pressing. But according to the
Laboratory of Comparative Human Cognition 1n a 1989 article in the Harvard Educational
Revtew—and as expected, given schools' tendency to track students along socioeconomic
lines—poorer students are allowed neither the quantity nor the quality of access to computers
as are rnore affluent students. Surprisingly, the relative prosperity of the district makes little
difference: Poor students in wealthy districts get Iittle access to the machines, just as they
would in poor distnicts with fewer computers.

But even when poor kids zre given access to the machines. the ways they are allowed to use
them differ radically from their use by more affluent students. While advanced students yse
desktop-publishing software to produce literary publications, for instance, in low-track and

. remedial classes, populated mostly by poorer students, kids who use computers use them
largely for so-called “skill and dmll.”

In his book Insult to Intelligence, Frank Smith has rnade the case against skill-and-drili
computer work far more compietely and eloquently than | can. “Drill and kill,” as it's justifi-
ably nicknamed, whether on worksheet or computer screen, teaches little that it's supposed to
teach. A computenzed vocabulary test, for instance, may or may not prepare students for
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Has Computer Use Become a New Form of Tracking?

Continued from Page 32

standardized tests by which the
school and district will be judged,
but it has almost no relationship to
real language use. As theorists of
language and learning from James

Britton on have known, students do- i

ing such work learn nearly nothing
that will transfer to the real spoken
and written language of their lives.

Whatskill-and-drill software does
teach is more frightening than what
it doesn’t. Students performing ex-
creises involving isolated skills are
not the masters but the slaves of the
computers. ['ve often seen students
with programs that tell them things
Iike: “John, you're a gensus. Now try
the next question.” With such soft-

ware students learn, for one thing, !

to bt obedient to a machine, a ma-
chine that, like something out of
1984 impersonates a human being.
But even without the bells and whis-
tles, students who do computer mul-
tiple-choice exercises for countless
hours of their schoul lives learn not
to be critical thinkers. They learn
not to weader why the world of the
computer screen has no relationship
to their world.

That for poorer students skill and
dnll s often the only exposure to com-
puter technology should disturb us
deeply. As Technology and the Ame 1-
cen Transition, a report by the U.S,
Office of Technology Assessment,
points out, business will adjust to the
workforce 1t has available. If a seg-
ment of the working popuiation has
not learned the flexsbility and cre-
ative thinking necessary for the ideal
economy of the very near future, busi-
ness will just have to make do with
wnat it has, creating tracks for the
workforce available. People who grew
up poor and were badly served by

schools will find jobs that ask for little |
talent and offer little reward. ] can't
help imagining that such jobs might
well involve obedience to machines—
one skill the workers will have
learned well.

Kids, in short, who had no chance
to use current technology for their
own purposes at school will likely
not have the chance at work. They'll
have low-paying jobs, and they'll be
unable to afford to expose their chil-
dren to technology in copstructive
ways. Thus, schools are prohably

That for poorer
students ‘skill and
dnll’ is often the
only exposure to
computer
technology should
disturb us deeply.

helping to cement in place an under-
class, subservient to technology in-
stead of mastering it.

But if we want to, we can give all
students access to powerful technol-
ogy that is not expensive. Several in-
teractive educational networks, suth
as BreadNet, a network for teachers
and students sponsored by the Bread
Loaf School of English, require only

the cheapest machines (I use a $500 |

clone). And though on-line time 1s not
free, teachers who have been given

the time and the support necessary to I
learn t0 use networks wiselv them. |
selves can gve their students inex- |

pensive expenences, rich in reading,
writing, end thought.

BreadNet supports, for students
and teachers, what is called asyn-
chronous computer conferencing,
which simply means that a number
of sites send writing to a central
“conferance” to be read by all mem-
bers of the conference at their conve-
nience. Unlike electronic pen-pal
systems, such conferences allow a
great deal of collaboration, among
classes and groups within classes,
before writing is sent—and a great
deal of communication, oral and
written, for the amount of writing
actually transmitted. :

In one short.term conference on
BreadNet, called “World Class,” stu-
dents and teachers in all parts of the
globe—from Wilsall, Mont., to Lon-
don, to Lima—descnbed for others on
the network environmental problems
in their country and region, and then
discussed global problems and possi-
ble solutions. In addition, students
composed questions for U.S, Senator
Albert Gore's senior legislative assis-
tant on global environmental issues,
Rick Adcock, and sent those ques-
tions to the computer conference. Mr.
Adoock answered the questions on
tape, and his answers were tran-
scribed and posted on the network.

Here is a description of local prob-
lems from Randy Boyd, Chad Hall,
and Greg Johnsen, students in
Wheelwright, Ky., a town in one of
the poorer regions of the United
States: “Much of our water is being
destroyed or harmed by people and
major corporations here in Ken-
tucky. The problem is a difficult one
because the pollution.comes from
several sources. Because of all the
mining that takes place here, when
we have hard rains, we also have
mud slides, like those that occur in

Californua. . . . Other substan
washed into the creeks with th
The sediment has lots of erganic uiw
inorganic matter in it, along with
pesticides and other pollutants.
Probably the most harmful is acid
from pit and strip mines. . .."

These students are commurucatng
knowledge to a wide and diverse au-
dience, and in the process are prob-
ably synthesinng information they
had not fully formulated for them-
selves before. In additon, they are
learning infinitely more about the ba-
sic skills than basic-skills programs
teach. And they are learning compu-
ter technology-~very cheaply.

Most importantly, from their work
on "World Class,” students from all
tracks and all sociceconormue back-
grounds learned that their leartung
and their writing could not only affect
their lives, but also had the potential
to change the world. After intensive
reading and writing about global en.
vironmensal problems, students in
many scheols began to take action,
starting recycling centers and lobby-
ing at the Jocal level.

This is only one example of the
kind of learning students can do
cheaply with the power of
ogy. Every district in the U
States could probably afford to maae
work like this available to all stu-
dents. And students who have
learned to be the masters of comput-
ers, to use them for their own pur-
poses, will not only be better pre-
pared to enter the Information Age,
they will have the power to make
the world more humane.

But if we don't treat them hu.
manely, if we prevent a segment of
the population from exposure to
technology for such uses, that power
will be lost, for this generation and
for generations to come. ]

Tke Coleman 1s director of the South Carcitna Rural Writing Network, a project sponsored by

the Bread Loaf School of English and the Clemson Unicersity English department, He teaches
at Clemson.
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Professional development that
changes the local culture is
critical to the transformation of
schools, Mr. Wants and Ms,
Castle aver, and one highly
successfil tool for such
professional development is
dialogic nerworking.

By Gagy D. Watts axp
SHar! CASTLE

There is something new here, some-
thing oot at all prominent in early re-
search on the diffusion and adoption
of innovauoas: the beiief that teachers
have minds. Itis as though, in the Wiz-
ard of Oz, the Scarecrow knew all
along that he had a mind, while the
Wizard came late to this conclusion.
Well, the Wizards of Research know
now that teachers have minds, and that
teachers are pretty confident of that as
‘Ncu.l
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N THE LATE 1960s the U.S. De-
partment of Defense, through its
Advanced Research Projects Agen-

cy (ARPA), established the first

M, large-scale computer network. That
network, known as ARPANET, was de-
signed to link computer scientists at
universities and other research institu-
uons to distant computers to which they

GARY D. WATTS is seruor direcior of the
National Cerver for Innovation, National Edu-
canon Assoaanon, Washington, D.C., where
SHAR! CASTLE is coordinator of research
and deveiopment.
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would otherwise not have avcess.? One
minor feature of the network was a fa-
cility known as electronic mail (E-mail).

Electronic mail soon became one of
the most popular features of ARPANET.
While soine network administrators ob-
jected to electronic mail because they did
noi see it as a vital use of computer time,
the demand for improved E-mail carried
the day. Scientists used ARPANET to ex-
change ideas casvally. Graduate students
discussed problems and shared skilis.
Project heads coordinated activitias and
communicated with funding agsncies. A
network of collaborators formed without
reeard for physical lecation.

In an article in Sciennfic American, Lee
Sproull and Sara Kiesler assessed the im-
pact of this new way of communicating:
“Manzgers are often attracted to networks
by the promise of faster communication
and greater efficiency. In our view, the
real potential of network communica-
tion has less to do with such matters than
with influencing the overall work envi-
ronment and the capabilities of employ-
ees.™ Based on our experience, we heart-
ily agree. The development by the Na-
tonal Education Association (NEA) of
the School Renewal Network over the
pact four years has confirmed the pro-
found potental of this technology to re-
duce teacher isolation by building com-
munities of learners without regard to
location. Networks designed for such a
purpose are capable of providing signifi-
cant opportunities for professional de-
velopment, new learning, the dissemina-
tion of research, and tae transformation
of schools.

FORM FOLLOWS FUNCTION

Networks can be thought of as analo-
gous to highways. While everyone under-
stands generic references to highways,
most people also perceive the distinctions
between limited-access interstates, state
highways, and “blue highways.” In the
world of electronic networking, how-
ever, few understand the distinctions be-
tween different types of networks.

To oversimplify, networks can serve
t ree distinct functions. _

® Most networks are “resource net-
works.” They exist to provide data and
information to a user who reads the in-
formation from data files maintained by
the network,

¢ Some networks provide the capaci-
ty to send messages to other users. This
E-mail function greatly enhances com-
munication by eliminating the barriers of
time and distance.

* A few networks are designed to al-
low a community of users to carry on a
discussion or participate in a conference
with all the other members of the com-
munity. Users of these dizlogic networks
read, contribute to, and follow strands
of conversation on individual topics. As
with E-mail, the barriers of time and dis-
tance are eliminated.

Our focus in this article is on dialogic
networks — specifically those designed
for use by aduits in educational environ-
ments. These networks have the power
to change not only the user but the en-
vironment in which the user works.

FROM REFORM TO TRANSFORMATION

The traditional approach to school
change involves top-down initiatives in
which needs are assessed, one option is
selected, teachers are told to implement
it, and the effectiveness of the implemen-
tation is evaluated at the end. While the
aim is to transform the systsm, the actu-
al results usually fall far short of the
mark. One reason for such failures is that

-local practitioners and stakehoiders are

seldom involved in all phases of the proc-
ess, from initial vision to evaluation.*

The National Education Association
(NEA) initiated a different model in
1985, when it established the Mastery in
Leaming Project. ‘The effort was con-
ceived as a bottom-up, grassroots, fac-
ulty-driven initiative. A great deal of ef-
fort was put into a needs assessment fol-
lowed by the use of research to develop
locally appropriate options. Twenty-six
schools were selected from a very com-
petitive list of applicants.

When the NEA National Center for In-
novation was created in 1989, the size
and scope of the effort expanded signifi-
cantly. The National Center now encom-
passes the Mastery in Learning Project,
the Learning Labs Initiative, the Mastery
in Learning Consortium, the Teacher Ed-
ucation Initiative, and the Excellence in
Acton programs. There are more than
a hundred project sites, including
schoals, school clusters, districts, and
teacher preparation institutions.

Over the past six years, we have ob-
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served and studied the change process i
the Mastery in Leamning and Natio
Center sites. Schools involveu in these
projects have documented a progressiort’
— not necessarily linear, neat, or discrete
— from teaching as a “craft” to teaching
as an art or science, from teacher de-
velopment to student empowerment. A
“theory of action” for school transforma-
tion has emerged.’

This progression toward school trans-
formawon often starts with individual af-
firmation. As teachers discover the pow-
er of their talents, strengths, and voices
within and beyond the classroom, they
begin acknowledging to themselves and
others that they are important profession-
als who can make a difference in their
schools. As they begin to share their
knowledge and experiences with others,
a sense of faculty-ness emerges. Educa-
tors begin to believe that their schools can
change and that they, as faculties, are
respousible for and capable of accom-
plishing that change. Teachers begin to
see that it is pogsible to look to research
for options and that it is okay to take
risks. As faculty-ness grows, a culture
conducive to change is born. “We've al-
ways done it that way” is no longer a
sufficient reason to continue doing it that
way. The faculty begins to “challenge the
regularities. ™ :

Many of the National Center’s projects
have moved along this continuum, chang-
ing the day-to-day lives of adults in the
schools. Few have significantly trans-
forrned the day-to-day lives of students
- yet. We now see that teacher develoy-
ment is a critical precursor to meaning-
ful change in schools. But it is not an end
in itself. True school transformation will
be measured not by how involved teach-
ers are in decision making but by how
teachers, empowered as professional de-
cision makers, are able to empower their
students as learners. i

It is our observaion that education
reformers cannot skip the phases of in-
dividual affirmation and the development
of faculty-ness and go directly to testing
the options. To do so dooms a reform to
becoming another top-down mandate of

ers — the teachers — have little owner
ship and few of the necessary skills for
change. Teachers merely close their
classroom doors — and their minds — to
the innovation.

limited duration because the implcmcﬁt:.
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NETWORKING TO SUPPORT
SCHOOL RENEWAL

One of the tools we developed to sup-
port all phases of the change process is
the NEA School Renewal Network. This
dialogic nerwork electronically links all
the National Center’s project sites. The
results are powerful.

The Mastery in Learning Project was
unique in that sustained attention was giv-
en to decision making supported by a
knowledge base ~ including theory, re-
search, good ideas, and the wisdom of
practice. Our original (and limited) in-
tention was to provide access to this
knowledge base through the project of-
fice. In response to queries from the par-
ticipating schools, we packaged research,
model programs, bibliographies, and lists
of other schools with similar questions
and mailed them ~ using the U.S. post-
al service.

Problems exist, however, in using re-
search in school settings and in sharing
the largely uncodified wisdom of prac-
tice.” Even with the project staff provid-
ing resources and assistance, particular
obstacles persisted once the mail from the
project office arrived at the school. Some
faculties experienced difficulties apply-
ing generalized findings to their particu-
lar situations. Others found that research
in their particular areas of inquiry was
scarce. A lack of skill in interpreting or
conducting research became apparent in
some schools. For example, teachers often
had difficulty making sense of conflict-
ing findings in the research, and they of-
ten felt that the research did not adequate-
ly address the complexities of school-
wide restructuring. Finally, lack of time
for reviewing and summarizing a body
of research was consistently a problem.?
In studying the project schools, Joanne
Schnesk and Gary Rackliffe found that
teachers used their experience to medi-
ate berween generalized findings and spe-
cific situations, yet neither the wisdom
of teaching experience nor the process of
applying research had been codified.?

Teachers generally lack opportunities
10 share their thinking and to construct
new knowledge about their teaching prac-
tice.! Children leam vocabulary best in
the context of ordinary communication
and have many opportunities to do so, but
teachers have been building their teach-
ing knowledge in isolation. We saw that
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sustained interacdon among practitioners
across a broad geographical area was
needed so they could share practical wis-
dom; interaction between researchers and
practitioners was needed to make the
knowledge base useful in diverse setrings.
Only with such communication could re-
search and practice be jntegrated for the
purpose of transforming schools. !
Because of the geographical disper-
sion of the schools in the project and the
NEA's successful experience with a re-
mote bulletin board service, electronic
networking seemed the logical way to
facilitate the crucial interaction. In 1988
we began to examine available software

Networking has
influenced the
environment in

many of the par-

ticipating schools
and is supporting
school renewal.

and struggled over the practicalities of
using piione lines to connect our sites.
The problem of phone lines cannot be un-
derstated (and deserves separate and spe-
cial attention elsewhere). We had great-
er problems securing school phone lines
that were available to teachers than we
did stcuring computers. In addition, fac-
ing the problem of who would pay the
long-distance charges convinced us that
the best software would make the net-
work as inexpensive to the user as possi-
ble. :
We selected IBM's PSInet (People
Sharing Information Network) software
because it uses a batch processing sys-
tem and does not depend on “real time™
phone connections. All reading and com-
posing of papers and maintenance of files
is done with the “phone on the hook.”
PSlnet allows the user to transmit auto-
matically at apy time of day or night.
While the batch processing method saves
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phone costs, it does require compatible
computers equipped with hard disks.

Another feature of PSInet that influ-
enced our selection is that it permits both
messages and conferences. The users of
the School Renewal Nerwork continuai-
ly design and redesign the conference
structure in respense to real needs and sit-
uations. The current conference structure
includes 10 topics deemed critical to
school restructuring: thinking, instruc-
tonal strategies, school/classroom or-
ganization, curriculum, positive school
climate, at-risk students, parent/commu-
nity involvement, networking/technology,
restructuring, and student assessment.
There are several subtopics under each
category and, within each subtopic, hun-
dreds of strands of dialogue on various
issuss, problems, and ideas.

A year into the development of the
School Renewal Network, we added 10
prominent researchers to the dialogue.
One researcher was assigned to each con-
ference on the network. This innovation
has been extremely significant. Although
both the resesrchers and the practition-
ers had misgivings about this step, the
linking of research t0 practice has be-
come much more natural, flowing from
the needs of the users without the. trap-
pings of status and hierarchy. Put a re-
searcher on a podium delivering a pack-
aged address, and the teachers soon tune
out mentally. Make a researcher a peer
participant on a network, and both the
rescarcher and the teachers grow from
the interchange. 2

We have found that it is possible to
alter the culiure of schooling by pro-
moung nonlinear, multidirectional inter-
actions among stakeholders in reform.
These “virtual” communities of collabo-
raton capitalize on the “distributed ex-
pertise” of the participants. Explorations
of research, reflective dialogues on zro-
fessional issues, and the sharing of ex-
perience are now everyday events on the
School Renewal Network. Networking has
influenced the environment in many of
the participating schools and is support-
ing school renewal. It is clear from the
following posted messages that the net-
work is fostering individual affirmation,
a sense of faculty-ness, and informed de-
cision making.

The [School Renewal Network] con-
ference really got me reconnected to




my life’s work in education. My ener-
£y and enthusiasra: for all aspects of the
job are far beyond what they were. |
really belicve that school reaewal is 2
result, at least in part, of personal re-
newal, ’

. %%

I can’t help but realize how far we've
come. We were a good school when
we began, but, with the support of all
of you, we have fine-tuned curricula,
honed teaching strategies, and uans-
formed our school into a much more
child-centered place. Best of all, |
think we're beaer educators. We use re-
search, seif-evaluate our own teaching
and school practices, and work hard to
make school a fun, exciting, and safe
place for kids to be.

ENGAGING TEACHERS IN
NETWORK PARTICIPATION

After four years of experience with the
School Renewal Network, we find that
six conditions are necessary to encourage

-and facilitate dialogic networking.

1. The network must encourage the de-
velopment of affinity groups. Teacher iso-

lation has bcen the prevalent culture in
schools. The creation of faculty-ness has
not been a priority of teacher preparation
.  supervision. Therefore, teachers are
not accustomed to engaging in reflective
dialogue with peers. With the addition of
the beginner’s discomfort with new tech-
nology, it is littie wonder that teachers
do not drift paturally into in-depth dis-
cussions with strangers via cornputer net-
works. Support and trust have to be built
if reflective dialogue is to occur. Once
a supportive climate is established, par-
ticipants begin to challenge one another
to ask bigger and harder questions.
Our experience with bulletin board
networks generally shows that bulletin
boards are dominated by small cliques of
“techy™ users and are intimidating to the
average teacher. Inexperienced network
users tend to call in only a few times and
then lurk in the background. We noticed
the same pattern during the early phases
of the School Renewal Network. Only
when they felt part of the community did
teachers become active participants. Cre-
ating that sense of community is extreme-
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ly difficuit on a large, <nipersonal neg.
work. The best solution 1s to form s

er affinity groups. Small, personali
groups are more likely to find 2 common,
manageable focus for in-depth dialogue.

2. "High touch” must be emphasized as
much as ‘high tech. “1n The Third Wave,
Alvin Toffler warned that mechanization
needs to be balanced with personaliza-
tion.1* We find this to be true. While not
always practical to arrange, we discov-
ered that face-to-face meetings of site
coordinators were one of the most power-
ful stimulators of community building
and dialogue. A network researcher came
up with the idea of sharing photographs
to build and maintain connections. Occa-
sional phone calls and hand-written notes
further contribute to the humanization of
the technology.

3. Qualified facilitators must be avaii-
able. We find that three kinds of network
facilitation are needed. First, technical
assistance is essential to help beginning
users get started, learn the software, and
deal with the numerous small problems
that frustrate govices. Qur goal is to bring
teachers without technological experi
onto the network. A friendly voice on
other end of the telephone line will he'
assuage fears, solve problems, and dis-
pel discomfort. The more technical as-
sistance available, particularly at the be-
ginaing, the better.

Second, conversational facilitation is
needed to help participants talk across
role groups, frame issues, follow up on
unanswered questions, summarize dis-
cussions, engage reluctant contributors,
develop conventions (general rules for
common use), and deepen the dialogue.
For example, inexperienced network users
tend to send requests for information that
are cryptic and nonspecific in scope: *We
are concerned about instructional group-
ing in our school. Please give us all the
information you have o grouping.” Be-
cause responding to such a request is so
difficult, the sender receives few, if any,
responses.

Conversational facilitatiou is particu-
larly important in a dialogic network be-
cause the network’s strength rests in the
regular, reflective contributions of each
participant. The conversational facili
tor needs interpersonal and group
velopment skills, rather than technica
knowledge. On the School Renewal Net-
work, different individuals provide tech-
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nical assistance and conversational facili-
tation.

Third, local outreach is needed to in-
volve colleagues at the site level. The
challenge is to move dialogue back and
forth between the network and a sig-
nificant number of school faculty mem-
bers, so that the information truly affects
site-based restructuring. Structures and
processes must be developed for training,
disseminating information, reading, dis-

cussing, and contributing to the network.

The greatest danger is that one teacher
will become the “computer person” and
that other faculty members will fail to be-
come involved in the dialogue.

If the local facilitator can empower
faculty members to discuss and use net-
work information, then results related to
the network’s purpose and the school’s
restructuring agenda occur. If a local
facilitator just gets information without
engaging others in discussing or using it,
then little or nothing happens.

The ditficulty of involving a significant
number of people is compounded when
access to the network is limited by the
number of computers available. When
only one computer workstation is avail-
able for an entire faculty (as is the case
with most sites on the School Renewal
Nerwork), local outreach is critical.

4. The structure of the network must be
empowering. The structure of the net-
work and its database must be developed
on principles that empower the users.
First, the network must be easy to use.
Second, the focus of the network topics
must be clear. Third, all users should be
considered equal in terms of their con-
tributions to the dialogue, their access
to information, and their input into net-
work development. We do not use posi-
tion titles such as professor, principal,
supervisor, or teacher. Participants on
the School Renewal Network often men-
tion the importance of talking with an-
other person who is equally committed
10 school transformation rather than to
someone with a certain position or title.

5. The network must take advantage of
the principle of distributed expertise. As
one participant said, “None of us is as
smart as all of us.” The involvement of

multiple stakeholders allows numerous -

perspectives and knowledge bases to in-
fluence restructuring. On the School Re-
newal Network, the inclusion of both re-
searchers and practitioners has enriched

and surengthened the dialogue. All par-
ticipants share as peers, so appreciation
grows for the particular knowledge and
experience of each individual. Users com-
municate across the worlds of research
and practice to learn with and from one
another. Practitioners learn about the use
of research and its adaptation to local
contexts. As practitioners describe how
they apply research, the wisdom of prac-
tice gets recorded. Researchers iearn
about the myriad factors that discourage
the use of research in schools. They also
gain insight into the learning and teach-
ing issues that confront teachers regularly
but have not been addressed by research.

6. Access to the network must be max-
imized. Many factors affect the degree of
participation in the network. A sease of
purpose, a belief in the network’s rele-
vance, and a willingness to take risks are
important predispositions for active par-
ticipation. Perhaps most crucial, how-
ever, are the location of the hardware and
the amount of time available for network-
ing. The closer the computer is to the
user’s daily pathways, the more it will be
used. Fear of theft caused some sites to
lock the computer away where it could
not be used easily. In other sites, some
teachers had to walk 10 minutes from
‘one end of the building to the other. Hav-
ing the computer in or near the faculty
room proved one of the most successful
arrangements, because everybody goes
there.

Time for additional tasks in schools is
a problem, and few teachers have the Jux-
ury of casual time to experiment with and
learn about networking. It is essential,
therefore, to develop creative ways of
making time available for all teachers to
use the network. In several schools, a
committee or small group shared respon-
sibility for training, workstation main-
tenance, and local outrcach. In other
schools, small groups took responsibility
for monitoring and participating in par-
ticular conicrences. Access to home com-
puters also increased participation.

EXPECT THE OBVIOUS

Network developers should expect to
experience three phenomena. While they
seem obvious, anticipating and planning
for these givens greatly facilitate dialog-
ic networking.

Networks are developmental. They
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It is essential
to develop cre-
ative ways of
making time avail-
able for all
teachers to use
the network.

grow and change as facilitators and users
acquire sophistication. During the first
year, the users focused on technical is-
sues, leamning the software, writing pri-
vate messages, and sending public re-
quests of a very general nature (“Tell me

- everything yow know about . . .™). Dur-

ing the second year, participants turned
their attention to building relationships
(“high touch™ and developing interac-
tions. Requests became more specific,
with rich contextual details included. The
number of responses surpassed the num-
ber of requests. In our third year we
focused on increasing the length of the
conversations and broadening their sub-
stantive and reflective content.!s During
the fourth year, we have been working
on developing smaller focus groups for
school-based action research projects.

Planning from the start for formative
assessment over time will enhance the
network’s growth and quality. Using the
“action research” spiral of continuous in-
sight and action ensures development in
concert with the network’s purpose and
the participants’ needs.

Users have different styles. As in any
other arena, people have different skills,
concerns, and styles. For example, we
observed that some users focus on re-
sources, while others focus on dialogue.
Some have a facilitative style, while oth-
ers are more confrontational. Some are
analytical; others are more emotive. We
see differences in preference for theoret-
ical versus practical discussions. Some
participaats act as leaders, while others
follow. Some are self-starters; others




need nudging. Some iry to solve techni-
cal problems themselves, while others
call for help. Styles of network use are
greatly influenced by whether one views
the network primarily as an information
source or as a problem-solving tool.
Flexibility, sensitivity, and personaliza-
tion are needed to involve everyone fully.

Users have different levels of technical
experience. People with technical ex-
perience and expertise are at least par-
tially motivated by their interest in the
technology. However, the majority of
teachers are nontechnical users who must
be motivated by the nontechnical aspects
of networking, such as access to research
and the sharing of experience. For net-
work participation, we believe that neu-
trality toward technology is sufficient:
‘Tm not afraid of the technology, but I
don’t have to love it — I just have to use
it.” The focus should be on carrying on
a dialogue with peers, not on using tech-
nology.

POSITIVE OUTCOMES

Our four-year experiment with the
NEA School Renewal Network has pro-
duced several positive outcomes.

® increased teacher professionalism. If
research is to be applied in schools,
teachers must develop and trust in their
own voices. One teacher said she thought
she had nothing to say, only to become
a major participant in a discussion of in-
terdisciplinary team-teaching. Teachers
on the School Renewal Network moved
from isolation in classrooms to collegial-
ity with other networkers to collaboration
on issues of substance.

¢ Increased dialogue berween research-
ers and practirioners. While practition-
ers developed their voices, researchers re-
fined theirs. A shared language began to
evolve. The researchers report learning
about the realiti.=. « schools and, con-
sequently, reframung research questions.
A synergistic knowledge base, greater
than the sum of its parts and valuable to
both groups, has been the result.

® Greater possibility of substantive
change through the use of information.
The School Renewal Network is not a re-
source network, but a dialogic network.
When information is adapted to fit the
user’s school context and is internalized
through dialogue and reflection, school
restructuring is much more likely to oc-

cur than when resources are simply called
up in isolation.

® Breaking down of institutional and
hierarchical barriers. The participants in
the School Renewal Network now talk as
peers. They report increased comfort and
a blurring of the distinctions between
researchers, administrators, and teach-
ers. Participants have gradually taken
on new roles. For example, some teach-
ers are becoming action researchers in
their schools.

® Eliminating barriers of time and
place. The School Renewal Network
covers more than a hundred sites in ex-
tremely diverse settings. Dialogue is con-
tinuous and recorded. One can participate
daily or weekly and still be a full part-
ner. The time spent playing “telephone
tag” is significantly reduced.

SUCCESSFUL change proc-

ess moves through teacher de-

velopment to student empow-

erment. Therefore, profession-
al development that changes the local cul-
ture is critical 1o the transformation of
schools. One highly successful tool for
such professional development is dialogic
networking. An enthusiastic network par-
ticipant summarizes the powerful effects
of the School Renewal Network:

Network teachers ate onto something
big — something unique, in my ex-
perience. They have learned and are
practicing the art and science of de-
liberation, of consensus building, of
discussion of ideas and concepts. They
possess and are continuing to develop
the. power of a profession, power that
can be put to good use as they continue
toMearn and 10 teach. They are putting
intellectual, emotional, and physical
energies into transforming schools into
exciting places for adults and young
people. They are linking with good
people, good ideas, good activities, im-
portant controversies, perplexing is-
sues. They are creating contexts for
themselves and for their clients that
overcome the constraints of business as
usual.

The network schools are bec