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FOREWCRD

The ccmgelling need for eéucational reform set
focrtnh by Trhe National Ccmmission cn Excellence in

*Lducaticn's "4 Nation at Risk" leaves little doubt

that there are discerneic’e inacequacies in american
ecucation. FKespcnse tc that report has prompted all
eaLcatcrs to re—exzmine their role in groviding the
test possible educational ernvircament for their
sStucents. -

Like other eaucators. rural educators want to
provide their students with educational opportunities
egual %o the test offerea anywhere. . There are,
however, prcuvlems of distance, sparsity, and unequal
funcing that hamper small ana rural schcgls. In the
competitive rush tc hire exemplary feachers and
auministratcrs, rural schcols can £ind themselves left
vehind their urban -counterparts. Small schools are
cftern harda-presseqa tc.cffer the variety of cocurses
necessary to provide their students with adeguate
iearning e.periences. A lack of support perscnnel
means that useful analyses of student and school
procress are often not available. '

Effective utilization of computer technology can

“help rural anc small schools overcome these

aeficiencies, ‘Computer-mana<jed instruction offers a
"nelping hand"” to administrators znd teachers.
Computer-assisted instruction not only e:pangs the
content areas available to rural students but
experience gained in the process enhances student
progress toward computer literacy, & necessary skill
in tuéay's information age. :



&Alan hotfmeister's overview aftords a useful,
understanczble analysis of technolcsy's potential in
reral ecueation. ‘%weachers, acministrators, arna screel
toard members »ho are not yet aware of the powerful.
assistance fomput2rs can provide for the managemert
ané enhancewent of rural education will find Dr.
vefmeister’s views particularly useful.

* Betty Rose D. Rips
Associate Director
ERIC Clearinghouse on
Rural Educatior anc Small Scrwols
New Mexico Statz University
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- Suammary

. For the rural educator, the information age
ofters a set of technological tools that is
r2latively unaffectea by the factors of time ana
distance. These technological tools will impact
education thrcugh facilitation of communication ana -
through the potential tc replicate gquality instruction
anc make such instruction available tc all, regardless
of gecgragphy. Tools that have implications for rural
eaucation incluae computer—mdpaged instruction,
computer—éssisted,instruction, interactive viaedtex,
nocninteractive videotex, anc interactive videoéisc
instructiocn. .

vii
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Devel oolng tecbpolog es associated with the
inforzation zge acld consideracle promise for the
2zl educatcr. There are two =ajor reascns for this

cprimisz. The first is corcerned with the infcrmation
crientation cf the ‘new technolcgies, and the seconc is

corcernec witn the notion ot universal excelience.
Although it is_fashignable to discuss develcpwng
technclogies &as componcﬂts cf the computer aje, the
reality is that the umbrellz phenomenon 1is” the
infecrmation age, cf wikrich the computer is the major
tcol. This ikformation orientation becomes very
importart wher we study the problems of rurzal
ccucation and find that the cifficulty <f informaticn
transmission is central to many of our problems. Mdst'
educational practices were develcped by 1nd1v1oual°
working in comparatively close contact, but many of
these practices are nct compatible with the problems
cr tige and distance associated with rural education.
The information age cffers a set of, communication
tcols thzt is relatively unaffected by the time and
Gistance problems of rural areas. '
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.- 1nstructional Management

-

One cf the realities <of teacﬁiﬁg and
acminiscration in the small schocl is the increasé&d
level ofi self-reliance that must be Ceveloped. with
fen. superviscrs, pesrs, anc mcaels to rrovide feecback
3S tc the appropriateness,of their gpractices, rural
eaqucators require considerable confidernce in their
observations of the’effects and value of their own
cractices. Any technologicezl ‘toel that provides:*

secision-making support for the teacher o
scmirfistrator must interest the rural ecducator. Cf
tne ditferent ccmputer applicaticns in the classroom,
cre cf the nocst ccst effective has been computsr-
managed instruction (CMI) (Stevenson, Edwards, &
tianchi, 1978). Burke (1982) has defined CMI as "the
systematic control of instruction by the computer. It
is characterized .by testing, diagnosis, learning

2,

prescripticns, and thorough recorda keeping" (p. 188). —

The neea for help in the wmanagement of learning

_information appears obvious. A third-gracde teacher

Tzy have 25 pupils in 2 kbasic skills curriculum of
approximately 1,00C objectives. In a rural school.
these information management problems may be
compouncdeé by the presence of several grade levels in
one classroom. Thus, instesc of directing pupils
working through a curriculum with 1,000 objectives,
tr.e rural teacher may have to monitor pupil progress
through 2,000 objectives. For the rural educator who
is both teacher and principal, the information
management problems are even greater.

ConprehenSive (M1 Systems

- The msjor steps in the development of a
comprehensive CMI system’are as follows:
a. The curriculum. must be defined in terms of
specific objectives. These objectives -must then
be arranged in a hierarchy. A commorn approach tc
‘a hierarchy is to use three levels, such as area,

: © o 11 , 3
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strané, and objective. For exarple, an objective

on math facts would be in the computaticn strand,

-wkich woulé ke in the math curriculum area, and

might be cesignated by the ccde 2-4-25. The
first number designates the area (mathematics);
the second,- the strana {computation skills); and
the third, the -specific objective {e.G., aéditicn
facts for éigits {0 threcugh 9). '

Crce the curriculum objectives- have been defined
and given computer numbers, a placement testing
system must beadevqloped. In the placement
prccess the learner's skills are assessed to
determine which cbjectives nave been masterea anc
w~ich ctjectives need to te taught. The outcome
of the placement process shoula be an
instructional prescription that specifies the
instructional objectives that need to be - taught
to the individual learner.

Cnce arn inéividual prescription has been

‘Geveloped for each learner, a monitoring process

must be implemented. ' The purpose of the
monltor*ng is to ensure that the learner is
rcgre561ng through the instructicnal sequerce
cefined by the prescripticn. If the learner is
rot progressing, thern changes are made in the
instructional proceduzes until effective
instructional procedures are fcund. A

The school's instructional program is ,revisea on
the basis of pupil achievement "data. Just as
individual teachers have an cbligation to monitor

the -progress of each pupil in classes, so the

school or district has a responsibility to
anglyze all pupil data to ident:fy ways the
Gistrict or school might improve 1its
instructional program. Improvement could occur
through changes in curriculum, teach-ng methods,
instructional materials, and pupil-assessment
proczeaures. This process of monitoring,
analysis, and change is viewed as a continuous
cycle. As one weak area is identified and

s
0
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remediated, other areas are selected for
improvement. Figure 1 exemplifies the inter-
actions among the daifferent components of a CMI1
system. '

CMI Reports

Dependin¢ on the size and sophistication of the

CMI system being used, the educator can request a
range of ccuputer-generated reports. The following
are -some examples of different types of reports:

a.

Individqual pupil‘progress reports. kach report

on an individual learner shows the progress the

learner is making in his or her indivicual

program of study. The report usually identifies’

which skills have bLeen mastered ard ‘the Gate the

skills were mastered. Such reports are often

use¢ during ‘parent-teacher conferences, S
: Q

Class réports. Class reports usually contain the

same type of infcrmation as the individual
reports except that the class report combines all
the information on ore chart. A report of this
kiné is particularly useful for identifying the
more problematlc curriculum areas. The report is

'also helpful in planning and preparlng for future

instructional activities.

Class grouplng reports. . This.report identifies:

those curriculum areas that several children .may
be working on at theé same *ime. Such a reportlls‘
particularly useful for a teacher who uses small
instructional groups. )

InsEructional resource reports. Instructional

resource reports cross- reference specific
instructional objectives with instructicneal

"materials that a teacher or pupil might use.in

association with the instructional objective.

<

g

in



O

ERIC

Aruitoxt provided by Eic:

Information Flow in a CMI System

Instructional

Use information to
(a) planin-service tratning. and
(b} avsess etfectiveness of in-service

. - Inservice [
Training urriculum W Materials
Ty Coordinators LA upozrvnsorsW Ty Center Staff

Review information to determine:

(a) where to provide consultant help’
toteachers and principals;

(b) where the curriculum is in need

Review information ta:’

{a) determine what acquisitions .are
needed:

(b) add information on avalable

training
of revision. materials to computer files.
) 1 C—
\ RO 1 ’(/% / . -:\
Y !
=) (C(% Ji I g )i Central
S NN M Computer
Contains information on pupil p vgress and resource infor-
mation on instructional methods and matenials.
&
B =
e The Th P
N o VA e .
JP’!L‘?» RN 8'2\*\;" School Classroom -
I R Principal J Teacher
Cards with:
Comuter Class and ' (a} pre- and post-test information on
terminal and ndividual - pupil progress; P
zard reader reports {b) requestsfor computer seports,
£ The teacher uses computer reports to: L
o {a) plan instructional procedures and ’
The school principal receives school and assess the effectiveness of these pro-
class reports to help guide activities as the cedures; T
curriculum and instructional leader of the (b) provide information to parents-on
school. pupil progress.

Figure 1

!
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.e.. Curriéulum and instructional aﬁalysis reports.
Many CMI programs provide for reports that
identify the specific objectives .that are belng
mastered and those that represent problems to
significant numbers of pupils. These. reports
generally combine pupil data at the school or
aistrict level. This inrformation can be
invaluable for principals and curriculum
supervisors, becausé such information can be used
for making changes and evaluatingy their effect.

-Data—~Base-Management Prégrams
for Rural CMI Applications

For computer purposes, a CMI prog;am»is an
inventory program. In the case of an individual
classroom, there is a constantly changing inventory of

_the academic strengths and weaknesses of all the

pupils. Because of the similarity of CMI activities
to the inventory ﬁ%oblems of small business
operations, many ec¢licators have used data-base-
management programs originally developed for small

.businesses to develop partial or comprehensive CMI

programs, Data-base- management programs were
originally d&eveloped for small businesses that needed
inventory software but could not afford a computer
programmer ‘tc develop and refine a custom program.
Many of the data-base-management programs developed
for microcomputers allow individuals with no computer
programming experience. to develop very powerful
inventory programs. For the rural educator with a
limited budget and limited access to the technical
assistance necessary to oevelop software, the data-
base-managemenc programs offer a way for an individual
to develop powerful management programs at a modest
cost.

Basic Functions of a Data-Base—Management Program

" A data-base~management program organizes infor-
mation into files. Each file consists of a series of

records, and each. record contains a number of fields.

Each field is made of a number of characters. For

:

d - . Llfs ;o 7‘
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example, a 30-character field could be vstablished to
hold a pupil's name. This field would then be a part
of a record. Other fields on the record might be usea
to hold other demographic informatign as well as
information on performance in the dlffarent currlculum
areas under instruction. This record of an individual
pugpil would be an element in a file containing the
records of all the children in the school or district.

Depending’ on the‘sophistication of the data-base-
management software and the type of information
ernitered, it might be possible for an aomlnlstratox to
request a listing of all fifth-grade children who
arrived in the aistrict within the last three
months anda who had not mastered two-digit long
aivision with remainéers. Many cf these data-base-~
management programs allow the educator to develop
inc¢ividaual ana group repcrts. ‘

Ao major advantage of data-base-management
software is that it allows the individual teacher or

principal with no computer programming experience tc

develop very powerful record- keeping systems. while
recora—-keeping systems ‘of this type mey not have all
the teatures of large comprehensive CMI systems, their
low cost ana flexibility have made them very popular.

Three of the more popular data-base-management

systems are P.F.S. (Personal Filing System),
QuickFile, and D-B Master.

16
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CAI P -actices and Promises

Computer-assisted‘instruction (CAI) is a
technological tcol with considerakle oromise. Inceed,
the level of interest in this technology is so high
that one might assume it is a developed and proven
technology. For the rural educator lcoking for help
in oftering pupils high-quality content. with an up-to-
date instructional delivery system, CAI seems almost
tco good to be true. For rural acdministrators working
to ensure that their pupils have the same
opportunities as their urban peers, CAI is incdeed
attractive. Wwhen the pupil sits down to interact with
a microcomputer-delivzred lesson, the geographical
site of the instruction ceases to be relevant. Aas
rural eaucators look for ways to provide information~
age experiences for their pupils and try to develop

“computer literacy through experience as well as

through formal lessons, the attractiveness of CAI
increases. . ’

CAI ané Instructional Effectiveness

[}

It should be remembered that CAI is an invention
of educators, and its presence in the classroom must

'be defended on the basis of its instructional

effectiveness anc not on its rule as a computer
application. While CAI will add to. the computer
literacy experiences available to the child, this
alone is not sufficient. A review of CAI -
implementation practices suggests that many educators
were seduced by the superficial aspects of CalI.
Indeed, the seduction was so complete that many of the
early CAI software evaluation checklists did not even
refer to validation data tied to instructional
objectives and learner populations. There was,
however, considerable emphazsis on characteristics of

" the medium, such as graphics and immediate feedback.

It was oftern assumed that a CAI product would be
successful if certain media attributes were present.
The situetion is made even more confusing when we

17
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consider that some the-:se attributes, such as
immediate feedback, ~--. .- =20 shown to have'limi =c¢
and even negative va . n a CAL ‘context (Barringer
Gholsoen, 1979; Rankin & Trepper, 1978). With rega:zu
to the use of graphics in CAI and in reference tc a
specific study .with low~achieving students, 0Qne
researchrr reportea that "Graphics may have served
only to distract the students and draw them away £rom
the real lesson at hana" (Fisher, 1983, p..84).

The purpose in drawing attention to the above-
listed .concerns regaraing CAI is not to suggest that
CAI has no value, but rather to suggest that the
current unquestioning emphasis on CAI is inappropriate
in light of the present research (Hartley, 1977;
Leatcn, 1983; Alderman, Swinton, & Braswell, 1978;
Bunderson, 1981; Fisher, 1983),‘currént products, and
asscciatea implementation practices. For the rural
educator, the future for CAI is promising because of
its ability to ccllect data on its own eftectiveness
and then faithfully replicate each successive
inprovement, thereby resulting in progressive
improvement.

If we are to capitalize on the potential of
current CAl products, our training commitment must be
extensive: further, we must take into consideration
the complexities of the research #indings and the
fragmented and contused state ot the universe of
options. Fisher (1983) has noted that CAI success has:
occurrea:

Vhen it is ziuee at specific student-bocy
groups; wien it is fully integrated into the
regular classrocas curriculume; when certain
sutiect arcas are selected; and when the
proper setting and scheculing is
established. (p. 82) '

. 9

-

Tow wiversity of alteznatives in both CAl
products ¢il% ass0cieinG implementation practices dces
not supporc commonly held netions that "technology
will simg®:ly soscreetiorn™ cr that "technology will

10 T o~
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replace teachers." “Indeed, it appears that we will
need even betvt‘;er trained teachers who can effectively
apply the types-of technology presently availavple.

. : <.
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Universal Bxcellence and CAIX

. The notion of universal excellence was a
notivation d&riving many early researchers usiing
" teaching machines, programmed learning,  and computer-
assistea instruction (CAI). As far back as 1966, in
congressional hearings, advocates of computer-assisted
instruction discussed the potential of this new tool
to "Go for every child what once could be ¢one for
only a few" (Hofmeister, 1983).

For some 20 years now, CAI recearchers have
lookea to computer-assisteda instruction as an
important vehicle in developing universal excellence
in the delivery of instruction. At this point in
time, the notion is unfortunately still more vision

" than substance. 1In the spring of 1977, just as the
first microcomputers with educational potential were
being released, Schoen and Hunt asked:

what happened? Why has CAI not been adopted

wholesale in our ecducational institutions?

Despite fantastic predic:ions by many people

in the 1%60's . . . there seems to be little

evidence that their predictions will come

true in the near future. (p. 73) '

Although the portability, cost, and flexibility
5t the mlcrocomputer have con51derably increased the
avallablllty of CAI, there are still problems.

One of the greatest disappointments ~f CAI has
been the failure of CAT Anvelopers to capitalize on
the technology's potentiw. for self-improvement
through its ability to collect pupil data and
con51stently repllcate each improved version. An
early vision, as expressed by Schwartz and Long’
(1966) , suggestea that:

= 13
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The .data collection and quick update
capabilities have profound implications.
e s e Cnce the initial version of the
course has been written and administered
to a small group of students, the author
can interrogate the system and obtain a
complete record of each student's
performance. From this, he can  then
determine where cha@ges are necessary. .
(p. 15) h

In fact, however, the magket has teen cdeluged with
large numbers of fragmented products, some of which
were never even tested in an actual classrocm before
they were marketed.

14
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Videotex and Televisiofi in Rural Education

2

Videotex is the term used to describe any system

“which makes computer-stored information available via

computer screens or a printing terminal. Videotex
exists in two forms: interactive and nonlnteractlve.

Interactive Videotex )

In interactive videctex the informaticn usually
moves via telephone lines. The user may interact
through a personal computer, a terminal with a: screen
and keyboard, an adapted television set, or a printing
terminal. Most interactive videotex systems are
designed to allow the ‘individual g conduct in-depth
searches through large amounts of information. The
individual can work in either a search mode or
an interactive mode in which the individual adds
information to the system as well as retrieves
information. - '

Or.e of the most common ways an individual ~dds
information to a videotex system is through the use of
electronic mail. Electronic mail is the term for the
gL ctronic distribution of messages. While most forms
of telecommunications are "real-time" communications,
electronic mail is not. Messages are sent and stored
until .the recipient wishes to read them. This
facility has some of the advantages of the normal
postal service, among-them the freedom to choose when
to reada or respond but adds the benefits of the speed
of electronic communication. Electronic mall systems
usually include electronic bulletin boards where
messages of general interest Can be posted. A number
of states have developed statewide videotex systems .
which include bulletin boards for special educators,
for curriculum specialists such as the. math and
language arts teachers, for employment information,
and for information for school administrators. Most
of the ‘large electronic mail systems allow messages to
be copied and/or sent to several individuals at once.
When a message is received, the recipient can often
forward it to others with a single "copy". command.

22 ,/) 2
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Computer conferencing occurs when several
individuals use the electronic mail facilities of a
videotex system to communicate on a specific topic
over a period of time€. For example, several teachers
in aifferent parts of ‘a state might conduct a
computer conference over a 2~week period to develop an
agenda for a statewide professional meeting.

Nationally, educators are participating in
interactive videctex systems of three major types:

: general purpose systems such as CompuServe anda the -
Source; SpecialNet, which was developed specifically

for Speclal educators andlprov1des for electonic mail,
bulletin koard services, and cocmputer conferencing;
and emergent specific state systems, which are
developed Ly state offices of education an& designed
to serve all public school educators in the state.

Aside fcom offering electronic mail services, the

general purpose videotex system also provides a large
information Lase that 1nclqus such other information .
as wire services, stock_market reports, restaurant
guides, transportation scheéules, and bibliographical
search facilities that allow the educator to query
data bases such as ERIC. .

o

Noninteractive Videotex

_Noninteractive videotex is usually transmitted in
association with television signals. A television
signal that is received in the home 'is capable of
carrying more information than is presently being
transmitted. If a television set is modified,
additional information can be accessed. One example.
of this capacity for extra information transmission is
the captioning service avallable for the deaf, a
noninteractive videotex service. Noninteractive
videotex information bases are usually limited to
several bundred pages of information; while

' individuals with modified televisions can select from

among, the.available pages of information, they cannot
enter information into the .system. These
noninteractive videotex services often duplicate some

ik - : T 23
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of the oiterlngs of the daily newspaper and carry
information that can be update¢ daily or more
frequently. )

“ ' 1he pages of information offered by these
nonlnteract;ve videotex services are purchased in ‘a
manner similar to that in which advertising space is
sold on television. This means schools can command a

- number of the available videotex information pages to

keep the community in-ormed on school events-and
ecucatlonal offerlrgs.

One of the reasons videotex should attract the
rural educator is its acceptance by other memkers of
the rural community. Videotex is a major vehicle for

. information flow between the farmer and the public and

private sector (Chartrand, Carr, & Miller, 1983). If
videotex continues to develop as a communication and

‘decicion-making tool for the farming community, the

rural educator should include videoteX experiences in
the curriculum, if only for the vocatlonal training
involved.

In a péper on innovative rural school progréms}
Barker and Muse (1984) reported as fo;lows:

The Spring Valley School District in
Wisconsin (784 'students) described a
vocational education class in dairy cattle
management that emphasized practical
applicatior of microcomputers to help in
record Keeping, balancire dairy rations,
determining feed rotation, etc. The class
was also open to area farmers who wished to
utilize the benefits of microcomputers in
helping manage their dairy operations,

It is a relatively small step from the use of local

microcomputer applications to the use of remote
information banks to facilitate farm management,

24
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’Televiaion'

<

o

In many ways videotex is an enhancement of
earlier instructional television efforts in rural
areas. With regard to instructional te’levision, .some
clarification of terms is necessary. _ Educational
television usually refers to informational programming
that often appears on commercial and public
television. This material is instructiondl but is not
a part of formal courses .of study. Instructional
talevision can involve one- or two-way transmigsion,
aid the programming focuses on more formal courses of
study. When two-way, or interactive, instructional
television programming is presented, a variety of
technologies is usgually involved. Some of the
combinations fnclude public television (with audio

"questions by telephone frcm the audience), low-power

television and microwave, cable and microwave,
microwave only, and fiber optics.

There has been considerable interest in the use
of microwave and fiber optics because of their
potential to support a wide range of computer and
television technologies. Microwave technology appears
well-suiteé to sparsely populated areas where there iz~
some high terrafnion which to place towers. In areas

"where cistances are not so great. and where there are

existing power lines, fiber optics may prove to be a
low-cost, reliable technolooy because the fiber optic
line can be strung on existing power poles,(Educatfon
Computer News, 1984). 2 .

4

The Electronic Cottage /
. . , / .

Alvin “offler, in The Third wave, dGescribed the
"electronic cottage." In an electroric cottage all
members of the family stay at home Jnd work, learn,
and partvicipate. in recregation with the aid of
computers and electronic communicatlion. 'The idea of
children stéying at home and léarning through
electronic communication, is not at all new. Theére
have been numerous examples in education where pupils

have been linked to remote teachers via phone lines.
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_As far back as the 1930s and 1940s, pupils in the

hustralian Outback interacted with the teacher via
shcrtwave raaio, powered by pedal- drlven electrlc
generators.’ b

A number of corporations have experimented with

allowiny employées to work at home and communicate

with w¢§k colleagues via, computer terminals. althcugh’

-such practlces have been 1mpleenteo, there is some

guestion as to their popularity with the worker.. In a
poll ccnductea by Time magazine (Frledrlch, 1983) some'
73 percent of the respondents statea that they
believ:d the computer would enable more people.to work
at Lome; however, only 31 percent said they would
prefer to oo so.

" Electronic Information Sources ana the Teacher

When the move is made from direct contact to
contact via electronic information, the-importance of
tine ana distance as problem variables is.dramatically
changed. When communication takes place
electronically, the important variable is terminal
access. Once .the two individuals who wish to
communicate have access to terminals, the distance
between them ceases to be of major importance. Figure
2 exemplifies some of the electronic information
exchanges tnat presently occur between a classroom
teacher ané other individuals in the education system.

The newer  intormation*zge technologies are
particularly well-suited for the provision,of "on=-

‘line" assistance to the rural teacher with problems

that neec¢ irmediate attention. Parrett, Johnson, &
Amunasen 1983), in a aiscussion of sources of
personal and professional frustration for rural
teachers, made ‘reference to the "lack of professzonal
resqurces for consultation.” With the aid of newerx
technologies, the teacher not only discusses problems
with a resource person but transmits prinzed

‘documents, such as test results, that allow a remote
consultant to be more effective. -
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Electronic Intormation: . -oblems and Issues

Participaticn anc the technclogy. All ti
electronic inrormation exchanges presented in figure
have been either implemented or planned for the ne:
future in a number of school éistricts in the Unite
States. However, the fact that the potential to ¢
such things alreacy existis dces not mear that suc
electronic informaticn exchanges should or will occi
in great numbers. ¢

while children appear toc be =zdapting quif
readily to tne hardware of the information age, ma:
acministratcrs, teachers, ana teacher crailners d4c n
share the enthusiasm of some of the younger citizens

Balancé between electronic and personal contac
Electronic information cannot and should not repla
2ll other forms of communication. Even if we were
become highly committed to electronic informati«
exchange, we would still have to work at cetermini
what balance was needed between direct fgerson:

~ontact arnce contact via electronic information.

Fiscal recources. It was earlier noted that t
proolems of time and distance are minimized

electronic information exchange. However, it was al

noted that availability of equipment becomes a mu
more important issue. One of the most pérsiste
problems is the limitec fiscal resources of rur
gistricts. If. it is cetermined, for example, th
cupil learning is tacilitated when househclds ha
cn901ng electronic communication with the teache
then there must be concern Zor those families thrat
not have the financial resources to communlca
electronically with the school.

Availability and use. The fact that an ele
tronic communlcatlon charnel exists does not guarant
its use. For example, if 1nexpen51ve ané flexib
electronic communication systems between teachers a
parents are developed, th2 communication chiannels m
achieve very little use unless there has been planni
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for using them in & systematic and productive manner.
while the value of parent communication, parent
involvement, and parent training is constantly
Giscussed, supported, and validated through research
(Hofmeister, 1977), the fact is that many educators do
not systematically plan for or place a high priority
on these tasks, even though some relatively low-cost
communication channels, such as the telephone, are
alreaay avzilable,
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The “Omnibus Medium"

Kleibacker (1983), in discussing the
communication industry, notec:

Orice segmented into separate, distinct
entities--irtewspaper, bocks, magazines,
film, radio, television~~each with their
own markets, todzy [ these entities] are
merging into one giant electronic
circuitboard. Newspapers are going online.
Books are being cocnverted from handbooks
and paperbacks into floppy disk "scft-
backs." Film and records are being
digitizeda and magazines are becoming
videoized to £ill a supermarket of cable
ana microwave channels. (p. 1) .

Of interest to educators is the convergence of
technologies to form a single device with the
characteristics cf several media. 1In the Science ana
Technolcgy section of the April 1983 issue of the

Economisz, reference was made to the plans of

Matsushita to market a "read and write" videodisc
system. Such a system has the potential to function
as a mlcrocomputer, but with a massive increase in
speed and storage, and as a videotape system, but
with better videc and audio characteristics. .'The
read-and-write videodiscs should make a hardware
device available to the CAI deveéloper that would be a
complete generation ahead of present devices.

Videoaisc systems that .can present videc and
respond like a computer are being 'field tested in
classrooms (Hofmeister & Thorkildsen, 18983). A

“restriction of priesent interactive videodisc systems
-is their "read onlly™ limitation. The computer code and

video information stored on the disc cannot be ciianged
once it is put there. A read-and-write videodisc
allows for the changlng of both computer and video
information. The| presence of this omnibus medium may
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bring the éream of universal excellence in instruction
a little .closer to reality.

The cost of videodisc technology has been cne of
the major reasons interactive videodisc technology has
rot made @ larger impact on the public schools. The
technology has been well receivea in other fielas,
such as in meaical training and in technical training
in the Defense Department. There are more than 250
videoaisc-basea inservice training centers in
hospita.s in the United States. The U.S. Army, an
agency concernea with the problem of delivering
guality instruction to remote sites, has recently made
the interactive videodisc the delivery system of
choice for individualized instruction.

The recent, significant reduction in the cost of
videodisc technology now makes it possible to purchase
an interactive player for approximately the same price
as an extra disc drive for a microcomputer. With the
recent reduction in hardware costs, there shouléd be an
effort to remove the final obstacle--the lack of
courseware. Within the past 12 months the percentage
of school districts with videodisc players Jjumped from
» percent to 16 percent. Some states are already
planning for a time when intelligent, interactive
video techknologies will be an important part of the
instructional delivery systems. Rural high schools in’
Utah are being designed to take advantage of
technologies that will allow for the simulation of
expensive science lak and vocational shop training
activities. The floor plans of these rural high
schools show a reduction in lab and shop space in
favor of space for individualized, interactive
learning stations.

In an article reporting on the accelerating
decline of school science labs, Tinker (1984) made the
following observation:

With the advent of computer software

designed to simulate laboratory
experiments, opponents of lab education

A : i ’ 31
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have in the computer a safe, compact, and
economical alternative tc the impractical
ritual of the past. (p. 24)

wnen a nighly specialize¢ facility, such as a
sciernce lab, is rerlacec with & facility capable of
simulating a wide range of activities, including
science experiments, the value cf that instructic-al
scace is dramatically charged. The flexibility
ofterec¢ by instructional dGelivery systems that can
simulate a wide variety of activities is consistent
witni the needs of rural scrnools concerned with their
limitea range of instructional options. The rural
school is zlsc very concernec¢ with the multipurpose

nature of school facilities. The school's physical

plant anc¢ instructional resources have to meet the
lifelong learning needs of the adult community as
well as the school-age community.

70 some extent the ongoing debate over the
comparative value of technologically delivered
instruction an¢ more traditional approaches (Fisher,
1983) ceases to be relevant when the incompleteness
ct the curricula in some small schools is considered.
For many small rural schools, students will not have
access to some courses unless techrological support is
useé to celiver ‘them (Smith, Gohs, & hason, 1982).°

In discussing the .prcblems. of recruitment of
gualifiec teachers of advanced math and science
classes in rural high schools, John Russell (Education
Computer News, 1964) mace the following observation

regarding a plan to use two-way television:

It is not the best situation, but it

certainly is better than kids not being

able to get the courses. We cannot take .
the place of a teacher being in front of

every classrocm, but the reality is that we

cannot get those teachers. " (p. 6)
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Cooperative Planning and Support Services

1f rural schools are to remain current in an
intormation age, they will have to receive support
trom outside the rural district. Issues that must be
addressec are the supportive rcles of state education
agencies (SEAs), teacher training institutions, and
other technoclogical thrusts in rural areas. :

Specialized Personnel and Facilities

- Une of the characteristics of the infcrmation age,
is the rapidity of change. I1f an organization is to
auapt to change, it must have mechanisms to cetect ana
systematically plan for change. In small school
systems there are rarely specialized units or
personnel with full-time responsibility to monitor and
plan for technclogical change. hkamilton ana Casserly
(183), in their "Survey and Analysis of Technology in

the Great Cities," reportec¢ that the large school

districts already have dedicated units and gpersonnel
who are plarning and monitoring.the implementation of
new techknologies. The survey further notes that the

-percentages of "Great City" school districts

implementing or planning %o implement the necwer
techrnologies are as fcllows:

wOrd processors 100 percent
teleconmunications 78 percent
electronic mail . 70 percent
optical scanners 70U .percent
cable 66 percent
videodisc 48 percent
robotics 22 percent

It is Goubtful, however, that small schools will be
abie to afforé extensive specialized resources.
Nevertheless, the developing information age
technologies shouléd support rural multi-role personnel
by supplying information znd-technical assistance that
will allow rural schools to take advantage of
technological changes. State oftices of education and

. The ;prev'ious . 2N
£ nu
: *3 3 the origipa) docy mbered page in

ment was plapg
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tsacher training institutions shouléd be planring to
zupport and enhance the technological literacy of
¢cministrative personnel in small schools.

Support Services ffm the SEAs

wWith regard to state office of education support
services, Christen ana Gladstone (1963) noted:

Az

cf Gctober 1983, at least 27 state

education agencies had at least one
employes whose primary responsibility was

to coordinate all of the educational
computing activities -within the state.
Other states have actualiy set up entire
departments, such as Blaska's Office of
Educational Technology and Telecommunica-

tions, or the Educational Technology
Section in Florida. {p. 40)

Among the technical aSsistanCe,services supporteé
by Skhs are the following:

Software evaluation reports

Newsletters

Assistance in planning conferences and
workshops

Assistance in hardware acquisition
Establishment of central, regional, .and local
demonstration classrooms ana resource

centers

Advice in funding related to discretionary
state and federal funds '

Cooraination of electronic communication
systems -
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11.

12.

14.

15.

16.

! 2
i

public relations activities with parents and
school wvoaras

Management of itinerant services. such as.
mobile vans fcr demonstration and training
2 tivities

Management of scftware purchasing anad
licensing efforts

Censultation with cther sub_=ct area
specialists to facilitate integraticn of
ccmputer literacy ccmporents in instruction
of basic skills subjects and areas, such as
special educaticn and vocational education

Monitoring of state and national statistics
relatea to educational computing ané sharing
such information with state ana local
decision makers

Preparation ané dissemination cf a computer
literacy curriculum and associated teacher
guides

Development and dissemination of
instructional software

Consultant services io planners and
architects designing new schcol buildings

Development and support of educational user
groups

Cooperative Application of Technology

One

of the restrictions on the effective

application of technology in rural areas is the lack
of cooperation among the different elements of the
eaucation comwanity. Gardener and Lalngton (1982)
noted that "an ongoing inservice program is essential
to the con;}nued growth of rural educators and for

35 A-
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better relations amorg the cnmmunit@es, schools, andé
colleges of education™ (p. 19).

Most cf the technologies previously mentionec

" have implications for inservice training of teachers

anc aaministrators. If this potential is to be
realized, teachoer training ‘nstitutions will have to
develop technology-tase¢ instructional delivery
systems in cooperation with rural school districts.
To cate, teacher training institutions have been slow
to face the implications of the information age
(Hofueister, 14%4), and a number of these institutions
have never haé a record of cooperative planning with
rural schools.

: T



Conclusion

There are unmistakable signs that the new
information age technologies are tecoming a rervasive
gart of rural life. Given the schools! responsibility
to prepare their pupils for life, rural ecucators must
‘be concerned with the technological tools of the
intormation age. These tcols are not associated with
some passing "educational innovation” but are tied to
major changes in the very structure of society as we
move from the industrial to the information age.

“he new technological tools offer immediate &nd
future promises. The realization of these promises
depends on the degree to which rural educators prepare
themselves to capitalize on the advantages and avoigd,
the problems associated with the new technologies,
Because the new technological tools are communicatio
oriented, rural educators have much to gain by
developing their technological literacy. Unlike their
urban peers, rural educators do not have the luxury of
falling back on existing communication practices in
education because many of thesé practices have not
been well suited to the needs of rural educators,

Q
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The Source
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~National Association of State Directors
of Special Education
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Washington,  DC 20036
(202) 822-7933
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