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Cooperative Extension was established as an educational
and problem-solving institution in 1914, Since that time, the
tools of instructional technology have changed substantially.
Cooperative Extenslon needs o use current and emerging
technologies that will permit It to operate in an efliclent and
effective manner. The computer is a technological tool thal
offers many opporfunities for improving the delivery of
Extension programs,

The Department of Agricultural and Biological Engineering
at Penn State Is exploring several ways of using computers to
enhance Extension programs in water quality. This article
deserbes four applications of computer technology designed
to address the Information-age needs of Extension agentis and

clientele,

Intreductian

Cooperalive Extension was es-
tablished in 1914 by the Smith- Lever
Act as a partnership bBetween the
United Siates Deparbment of Agricul-
ture, land-grant unbversities estab-
lished by the Morrill Actsof 1862 and
15800, and state and county govern-
ments, The Smith-Lever Act, as
amended (United States Code, 1954,
alales!

Cooperalive agrculiumml Exten-
slon work shall conslst of the devel-
epment of practical applications of
research knowledge and glving of
tnstruclitn and practieal demon-

strallons of existing or  Improved
praclices or technelagies In agricul-
ture, home economles, and rural
energyand subjects relating there to
persons nol altending or resident In
sadd colleges inthe  several commu-
nitles, and imparting information on
sald subjects through demonsira-
thons, publications, and otherwise. .,
fp. 221).

Although there Is periodic debate
about whal subjects and o whom
cooperative Extenslon should be
"ghving instruction,” there I general
agreement thal cooperative Extension
is, for the most part, an educational
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entiy. Cooperathve Extenslon fune-
tions as a natonwide educational
network that prevides adult and
youth educational & on a
variety of lopics to residents of the
fifty slates, Puerto Fleo, the Virgin
Islamds, Guam, American Samoa,
Micronesin, and the Distriet of
Columbla. Cooperatlve Extenslon
alss has a problem-sobdng role; 1
provides people with objective,
faclual [nformatlon necessary Lo
make informed decisions [USDA,
1688E]),

Inecooperative Extension’s edu-
cational sphere, the programs that it
delivers can be consldersd Instrue-
tional syatems—armangements of re-
sources and procedures used to pro-
mole learning. The ayatemalic pro-
ceas of planning instructional sys-
tems and iImplementing the plans is
termed Instructional lechnology
[Cagne, Briges, and Wager, 1088).
Instructional technology can be
viewed as a means af oplimidng
leaming resulls (Blals, 1985). The
means may encompass both fools
and processes,
The technology that Extension
used at s inception 13 still being
used today, The first generation of
Extension technology Included home
and farm viaits, demonalralions,
radio programs, and publications.
These methods were the lechnalagy
of the day and served the clientele
well. In many situations, this tech-
nology stlll has merit. The major
deawback is that the technelogy |s
very labor Intenabee. [t is similar o
the “craflsperson” approach com-
monly used in the ULS. formal edu-
calton system (Helnich, 1984). This
approach may be as firmly en-
trenched In Extension as it is in the
echool syateme. Helnich argues that
although the crafllsperson approach
to formal education I8 no longer
unlversally applicable (because of

cost fctors]. this approach remalns
because of inatilutional factors. In
industry, market forces drive the
adoption of technology: ineffcient
companies go oul of business, This
asame pressure does nod exdst in the
formal education seiting and may
nal exist in Extenston elther. Howe-
ever, ghen the close serutiny that
Extenslon has recebred In recent
years from the OMee of Management
and Budget and others, Extension
may not have the luaury of [gnoring
ii& level of operating cMclency.

MNewer lechnologhes must be
evaluated as to thelr appropriate
place In supperting the Information
and educational program misakon of
Extenslon [Extension Commitiee on
Organization and Pallcy. 1887).
There 15 evidence Lhat this is hap-
pening. Wilh regard (o the focds of
technology. there have been major
changes since Extenslon’s lounding,
Videolape players and camerns,
satellite televiston, videoconlerences
and teleconferences, and computers
comprise the current generabion of
Instrielbonal teeh . There are
many examples of the use of these
toals in Extenslon (King and Francls,
1988; Rockwell and King, 1990: Yales
and Smith, 1988},

Although perhaps nol as ap-
parent, chonges are alss occurring
in Extension’s view of the processes
of instructional technology. For ex-
ample, Extenston has idenlilled sev-
eral national Initathes on which o
focus resources, The trend s away
from programrming that originates
rom academic disciplines and (o-
ward programming that s [Bsues-
oriented,

Cooperative Extension has
always been an information-based
system, Extension agents have con-
ducted thelr educational programs
using information generaled prima-
rily at the land-grant universities,
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Todny, most segments of sockely are
heavily reliant on information. There
s e st e nwerad shdft n the eoononmy
from an Industrial emphasis 1o an
information emplisls, This move (o
an Informalion-based econamy pe-
quires the development and wse of
technologies to eflclently uliliz the
enormus amsun il ol information that
Is mvatlable, The ool most capable of
handling this task is the computer, A
tool extends human capabilities
(Belland, 1985), Applied to the edu-
cational and problem-solving nesds
ol Extenalon, compulers can extend
the capabllities of Extension
profeasionals,

Water quality ks one of coopera-
ihe Exiension’s nallonal infilatbes
UsDA, 1988), Penn State Coopera-
tive Extension has a history of provid -
ing water quality programs, The De-
pariment of Agriculiural and Blologl-
eal Engineering has played an ncthe
rode In designing, developing, and
comducling these programs. Durdng
the past severnl vears, the department
has been making Increasing use af
compulers as toals for more elllciently
andelfecthvely educational
and problem-solving nesds related to
water quality. The remainder of thia

papsr will discuss thess applications
of technobogy.

Electrenic Raferences

PENpages, a compulerized in-
formation retrieval syslem, was de-
veloped in January 1986, The infor-
mallon on this database can be ac-
ceased by Penn Stale Extension atafl
aswell as personnel from other orga-
nizatkons and members of the public
who have a computer, modem, and
appropriate soltware. The only cost
for residents of Pennsylvania to get
information from the system is that
of a call to the local Extension ofllce.
Access tothe syastem s also nvallable
to residents of other states for the

cost of phone service. (A compleic
description of the PEN e
can be found In Shaffer, 1989,

A major portion of PENpages s
devoted 1o howsing Exlension
educational materials ona variely of
toples. Subject matler experis pro-
vide information that is located by
means of keywornds., A recent seanch
al the system (fuly 159591) revealed
that 244 decuments were lsted un-
der the keyword “water.™ Forty of
these doruments were ey
the Department of Agriculiural and
Biodogleal Englneertng. During a re-
cent one-year period, July 1980 (o
July 1891, the water documents
provided by the depariment were
callectively actessed 482 limes,

Much of the depariment’s
PENpages Informatlon on water
conalsts of clectronic verstons of
hard-copy publications. The key ad-
vaniages of having electronic ver-
stons of the publicalions is Chat
clectronle versbons can be raplkdly
located and reireved and do nod
require the user 1o malntain an on-
aite Mling sy=tem. [{deslred, the user
can print these eleclmonke verslons
for future reference, Adisadvantage
of the eleclronic verslons Is that 1-
lustrotbona thot may be part of the
hard-copy material cannot currently
be reproduced over PENpages,

Information provided on
PENpages has the advanlage of be-
ing rapidly and easily wpdated. In
fact, a portion of PENpages supports
a news section which changes dadly,
Much of the information an water Is
relatively stable. For example, infor-
maion provided today on properwell
construction technlques will prob-
ably still be valld next year. Gther
water-relaled information is sub-
jeet to change. This is cspeclally
true for drinking water contami-
nanis [Robillard, 1888). For ex-
ample, the levels of contamination
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cansidered acceptable change as
regulatony agencles Include addi-
tlenal reaearch findings.

In the fufture il is Lkely thal more
use will be made of the ability of
FPENpages 1o handle water gquality
information thal [schanging rapldhy.
Infermation with & short lfe span
can be developed salely forelectrenic
dissernination. Inthisway Extension
agents and the public will have ac-
cess to the best current Information
that otherwise would not be avall-
able If the Information needed to be
relayed via a publication, A cauilbon
1o this approach would be the ne-
cessily o clearly dentily volatile
infermatien as such,

'I'I'ﬂ)-ll‘:‘r‘lldll Dailabases
Contamination of rural drink-

Ing waler supplics s a problem face
ing many communitics and Indl-
viduals. The tmmediate need for
drinldng water Information and the
lack of local expertise has placed a
great demand on Exlension apcnis,
capecially siall located in non-urban
oreas, Rlisk communication 1s often
moare ellecthe Il done by someone
frevm the bocal community; therefore,
the county agent has a potentially
large role in communicating infor-
mation concerning drinking water
contaminalion. Hewever. not all
agents hove the level of experiise
required o disseminale perilnent
drinking water information.

Medla atlention has helghtened
consumer contems about potentinl
contaminants and thelr effects on
human health. Responding to the
demand for watler quality informa-
tien, the USDA Extension Service
sponsored a natklonal focus-group
study to determine the water quality
training needs for Pennsylvania and
other states [Bergsrud, Casey, and
Krueger, 19839). Two recommenda-
tlens, (1) Develop a Waler Quality

Information Managemenl System
and Train Siafl in its Use, and [2)
Develop and Implement Tralning in
Risk Communication, are the prece-
dent for developing o protolype
hypermedia database for drinking
water gquality imfermalion.
Hypermedia s a way of structuring
Information that invebes the creation
and representation of Inks between
diserele pheces of data composed of
text. visuals, and sound (Richards,
SL Chignell, and Lacy, 1960,

Using the software HyperCard,
the depariment is developing
Drinking Water Solutkons. This sys-
tem s belng develeped for Extension
atall who communicate Information
aboul polentinl drinking water con-
tarninanis af indvidual water sup-
plies. Technical toples Inelude waler
testing, ifreatment alternatives,
health risks of Individual param-
elera, and environmental (ate of con-
iaminants, Drinking water solu.
tons will function as an electronle
reference that Is casy (o wse mnd will
climinnte Ffrusiraling searches of
warlous publicationa for dealred In-
formation. Toplcs will b= electront-
cally linked 1o permit users Lo move
easily ameng the varfous loplc secc-
itons. The goal i3 to help agents
communicate complex technlenl
information that Is elouded by un-
cerfalnty and s Inherently diffieult
tounderstand. Agents who use this
syslem will provide clienls with a
better understanding of the health
risks assoclaled with drinking con-
taminated water.

Expart Systams

Agriculiural nonpoint-source
pollution 15 a majer water guality
concern throughowul the United
States. The Rural Clean Water Pro-
gram [RCWP) was established in 22
aclecled walersheds throughoul the
country to address this problem.
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After nearly len  years of
implementing eontrel practices and
monitering waler quality, these
ROWPwatersheds represent the bong-
esl, most exlensive expertence with
the application of nonpoint-source
pracilees to conlrol contamlinants in
surface and groundwater systems.
This knowledge base 18 now belng
Incorporaled Inlo an expert syatem
called RCWP EXPERT,

Expert syslems are coempuler
applications that simulate the decl-
slon-making process that subject-
mueller experis use o make recam.
mendations, Utilxng an expert sys-
tem shell created at Penn Siate,
RCWP EXPERT is derived from a C-
ented expert system with extensive
help and explanation (ogic trace}
[acilities. RCWP EXPERT draws upon
the extensive experience and suc-
cesses of ROWP, Expert knowledge
in engineering design, monitoring.
and practice Implementatllon gener-
ated from these unbque watersheds
iz belng complled and utilized In
RCWP EXPERT. The [ree basle mod-
ules underdevelopment are contamd-
nants, monlloring, lnsport, control
praciices, and case studies. The sys-
tem Is designed (o provide engineers
andwater quality monitoring person-
nel with suppart Information and eal-
culation methods to agd In the design
and selection of nonpoint-source pol-
hutken contml praciioes,

Computer-Assisted Instruction (CAD

Allernative approaches to con-
venlonal in-service delivery must be
evaluated as o thelr appropriale
ploce in supporting the Information
arvd educational program misston of
Extenslon [Extension Commiiiee on
Organization and Policy. 19587).
Compuler-asssled instraciion (CAI
Is ane such allemathve technology.
CAl ia the applicalion of computer

technelogy to solve an instructional
problem (Hannafln and Peck, 1988).
Kamourl (1984) stated that the po-
tential capabilities of the computer
In meeting various organizational
tralning needs have been acknowl-
edged. They include accommodating
individual learming differences and
time achedules, simulating work
experbences, ghing Immediate feed-
back., making tralning supervisors
mare avidlable, and Incerporating
nteraction and mullisensory com-
mumnication with the user,

Developing CAI for In-service
water quallty tralning could elimi-
nate several problems that exdstwith
the conventional classroom method
of delivering tralning. With CAIL
agents can go through training when
ithey havve anseed for IE. Agentsdo not
have to walt for the tmining to be
offered ol o particular Ume and place,
This Is especially Important for newly
hired agenis or those with a newly
acguired responsibility in the water
quality area, These agents need lm-
mediate tralning. For all agents,
CAl ellminates the need for Lravel
and the scheduling conflicts that
often arise with traditional In-ser-
vice tradning, In-service tratning de-
livered via CAl Is available at the
agents’ convenlence,

Agents come o in-service min-
ing with a wide rmange of prerequisiie
knowledge, CAl has the capability of
adapting the Instruction to At the
needs ol the Individual learmer. When
these ndividual diferences are ac-
counted for, compared to traditional
means of instruction, CAl can pro-
duce maore leamning in a given period
of time. Similacly, CAI can produwce
a ghen amount of learning in a
shorter perfod of tme (Hannafln and
Peck, 1988).

Using HyperCard. the Depart-
ment of Agriculiural Biological En-
glneering ks currently developing
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BacStack—a CAI In-service Lraln-
Ing unit on bacterial contamination
of Indihvidhed water supplies. Boctertal
conlamination was chosen as the
pliol tople because It 18 a commeon
problem with relatively slmple rem-
edics.  Agents will leamn the steps
homeowners should take to correct a
bacterial contamination problem of
thedr well. When eamphele, BacStack
will contain several modules. Mod-
ules which have been developed and
undergone some formative evalua-
ten include modules on chlorina-
tors, ullraviolet light disinfection
unlts, and proper well locatien and
construction, Fleld tests reveal that
the meodubes provide effecthe inatmie-
Bloew s thaed spents have a generally
fovarable view of the coursewan:,

Concluslons

The Penn State Depariment of
Agriculiural and Biclogical Engl-
neering Is exploring the use of com-
pulers bo Increase the efficlency and
elfectivencss of (s Extenslon water
quality programs, Both the educa-
ton and problem-sobing functions
of Extension are being addressed
through different applications. The
courseware BaeStack Is predomi-
nanily educational In nature,
REWP EXPERT falls under the
problem-solving heading, while
PEMpages and Drinking Waier
Solullons contribute to both the
educalion and problem-solving
unetlons of Extension.

In adapling compuler tech-
nology lo Extension waler quality
programs in Pennsylvania, several
Inatituttonal factors may cither
facilitate or inhibit the use of this
lechnology,

Facilitating factors inchsde:

* Slandardeation of computers, (all
Macintosh].

+ Agents that are genernlly com-
puter-lterate.

» Existence of a Computer Sevices
Unit for technleal support.

Some potentially inhibiting face

Lors:

= Avallability of personnel experd-
enced In instructional design and
Al

= Avallability of support personnel
fer computer graphics and pro-

grammdng,
* Sufficient hardware and sofware

for developmeni personnel,

Finally, for any of these tech-

nokies o altaln thelr desired re-
sulls of Impreving the effectbhencss
and efficiency of Extension water
quality programs, they must be ac-
cepted by county agents. Agents
must view these technologles as a
belter way o do things, For this
reason [0 s imporiani to invobee
agenls In the development of these
lechnolofies na well as o provide
them with training and readiby avail-
able user support.

Roforencas

Blads, B Jr, Teshnalogy tn edusition,
[1DES). Meenmoetional Somad of
Inatruetional Medis, 15 [2], 195200,

Belland, o). C. [1985), The inverse tool
principle. Educatinal Coruruinica-
tions and latirral, 33
[1), 51-57.

Bergarud, F., Cascy, M. A, and
Krueger, B [19865), Monional
Assesimand of Water Suality
Tratning Needs for Cooperatioe
Exfension. Minnesoln Extonsion
Service, Unbeersity of Minnesola

Extenston in trmnsitkon: Erﬂgl’.ng the
gap between viston and reality,
[16ET].  Feport of the Futines Task
Forre [o the Extension Commitior on
O ilon ancl Prodiesr,

Gagne, B M., Brigds, L. oJ. and W, W,
Whger, [198H). Principles af
Instructional Desdgre Mew York:
Hali, Rinchart and Winston.

Mo, M. J, need B, L. Peck. [1988]).
The Beatgry ard
Evaluation of Instructisal Soffusares,

Jouwmnal of Appllied Communications, Vol. 78, No. 1, 1992/28




bew Yark: Macmillan Publishing

Campany.

Hednbch, B The praper atusdy af
inatructional technology. (15E4).
Eeluceions] Commambsahiang and
Texhrologey Joamad, 32 (2], 67-84,

Fimg, f, W, and © A Franecls. [1988),
Agriculiure, somrmanisatien, and

infosrnatlan age. lnfermaiirnel
howmal of Enstructional Media, 15
iz

Mancl, K. L., W. E. Sharpe and J. R
Mokuch, (1965, Educniing the
rural public about salc drinking
water, Waler Rescurees Bulletin, 285
[

Ragnn, L. ©, [1988), HyperCond: A
user's deseripibon, Teeh Trereds, 302
[4), 3838,

Richards, T., 3L Chigrell, M, and Locy,
R M. (19940, Integrating

ls: Eridging the missing
links. Arademie Compiating.
Jamancy 1990,

Robillard, . 13, (1880). Changing

prioritics in water quality mansge-

meenl. Paper presentod at “Pennayl-

wvnin In the Yenr 200 The News
Conferenoe,” University Park.
Pen April 1, 1888, Penn
Sinle Undversily, Unbrerslty Park,
Pennsylvanka,

Robiltard, P, B3 (1960, Expert
sys#icms applications In walcr
quality contrel, Paper presented nt
the “Third [nternatienal Conference
on Computers bn Agriculiwral
Extenslon Programs,” Lake Busens
Wistm, Florkda. i, I,
Irntituste of Food nnd ral

Rockwell, 5. K. and J, W, King. (1690
Bections o an infdal altempt al
tmplementing Interactive videodiae
in Extenston. The ACE Quarterly,
713, 3-8,

Shaller, D. [1088), PENpages—

la's oneline informmation
deltvery systermn for agriculiune,
Natiornad OneLine Mesling, 15989
Proceodings. Leamed Information,
ine,

Untted States Code, (1980). TU. 5 C,
342, Washington: U. 5. Govern-
menl Printing Office,

USDA Extenskon Sorvice, [1598E8].

Cooperative Exen
sion. Wishingion, D, C.: USDA

USDA Estenalon Service. (16968].
Cnopwrralive Extention Syetem
Ntlorsal Infiiafives: Frees ot lasues
Cr 23 LiSLaA.

Yates, oJ, and M. F. Smith. [F9EE].
They Want e, They Can, They Will,
They Do [Adults Learn by Telovi-
shanl, The ACE Quarterly, T1[4), 0-

13,

Jouwrnal of Applicd Comemunleations, Vol. 78, No. 1, 10683 f30



	1992_1_27
	1992_1_28
	1992_1_29
	1992_1_30
	1992_1_31
	1992_1_32
	1992_1_33

