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High techndgy: What is it? What are the potential Implications for

, .

agricultural education? ,What are the realistic probabilities?

Defining high technology is within itself a formidable task -- and at

best of'transitory aceuracy: .For even as'ye sit here, some engineer is working

. on a whole new memory and data handling vehicle which could make the computer

as we know it now, as outmoded and oversized as the rotary calculator. Another

engineer is developing totally new applications of robotics. Prosthetic

devices which rival the "Six-Milli liar Man".are in place or in develoiment.

Desk top Computers are availbable already which' can perform more tasks, faster',-.

and more accurately than research university mainframes could just twenty years.

ago -- and less expensive, better ones are coming out monthly. Communications

systems beyOnd imagination when we were children are in placs . . we could gq on,
c.

and on; and on 4

IWhat then is a working definition of "high technology" that has meaning

for agricultural education today? I have studied the literature and have

found no formal definition upon which there is substantive agreement. In

fact, I amreminded of a similar problemof defining career education in the

early 1970S: veryone talked about it. Everyone supported it. But.no ody .

C7
.

could define it in a comprehensive way.
. .

In much the same way, users' definitions of high-technology vary with

'their 'perspeCtiveS. A computer specialist would think in terms of 16 -bit

Microprocesding chips, or even the 32-bit chips in development now, of voice
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synthesizers, data networking, artificial intelligence and bubble-memory.
-/

I

To. the soldiei,-high.technology represents laser ranging devices, remotely

controlled reconnatsance vehicles wh-'_n carry televipion cameras behind

enemy liner, And satelite photo6Laphy so accurate that we can read the head-

lines of newspapers in. Red Square. .To-the .physican it means lasermicrosurgery',,

computerized diagnostics andartificial organs (I think, of Barney Clark -who

just passed away,- but. who-lived-for 120 days with athechaniCal heart.)
. - A.

On the farm, we find remote controlled systems which allocate specific

-
. 'quantities of feed to specific dairy cows based on their remotely-measured

milk production, with the entire process controlled by the farmer's micro-
,

computer. We find remote sensing devices embedded in the soil of various °

field3 which traAsmit soil moisture levels to the microc mputer at the farm-
,

house. -The computer then responds7by directing application of irrigation water

to c ly those fields which need it -- the entire process untouched by human

.hande. We find corrugated draiiiage pipes beg& emplaced by.a Single huge.

tractor with the depth of the irrigation pipe beffig controlled automatically

by a laser-leveling devide.

----
None of'this is "Buck Rogers" in nature; it,is very real andi4place

today. 'But what does high technology mean in the classroom? The possibilities

are limitless.; but the_yealistid peobabilities, at least in the short run,are
t

quite dowd to earth. Let us first look at the possibilities and not limit

ourselves*to financial realities.

'Ford Motor. Company has implemented an individualizedtraining system for
.

its transmission mechanics which Combines viai-o-TESICtechnology and microcomputer

A-

echnology. Most of us are familiar-with the videodisk player. It is a
. -\

relatively inexpensive device, much like a video tape player or a record.
-

.-
. . , .

player. It attache o a television and plays prerecorded rograms. I saw
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one advertised'in BlackSbur:g recently for $199,95. The-movie, The Ten

Commandments, cost $29.95 on. two videodisks about the size of record albumn

'The videodisk can also be used to. store still frames very much like slides

for a Slide projector.. One disk-is capable of storing an amazing 50,000 to

1000,000,slides. The videddiak.player can-instantly locate any single slide'
Q.

-

or can instantly go to any part 0 a moving presentatiOn:-

In Ford's training program,:thc 50,000 slides represent 50,000 viewsof

the.pamts'of.the car in'all states of assembly and disasSembly. The mechanic-.

in-training is presented with a problem situation on'the microcomputer. His

response to the situation. then determines which'Of the still frames will appear
. .

instantly on ths.TV'sdreen..: Indications arerthat he mechanics learn skills

aswell from this, training program as they do from hands-on-training for,

certain types of skills.

The ArMy Signal Cprps here at Fort 8ordam, Georgia has experimented with
7

. .

a similar videodiSk/microcomputer marriage for radar technician training.

The NSI)Ty has :gone a step further in one if its radar.teChnician training

.programs and tied a pressurd7sensitive screen to the presentation. The

technician -in- training is presented frith an actual color photo of the piece
.-.

of .squipment on a- TV screen and-is given-a malfunction situation. On the-
.

fade of ehe_radar set As a panel held on by four screws. By. touching the

screen at the locationof each sdrew, the trainee literally removes .,the screws.
9

To accomplish this the computer program is Writt6h in such, a way- that, when

someone touches the picture screen at the location,of the screw, the videodisk

player is directed to present the slide of the radar set with_ihat screw.

removed. kavingremoved all four screws by touching them, >5111e takes off the2

cover by simply moving. his /her finger across-the picture of.the cover: The '

Computer then directa the videodi..k player. to, show the.-pidture of the radar'

'set with the cover removed. The trainee can then look inside the radar set



through the open cover.

r

S/He proceeds to measure voltages across certain.

connections by simply touching the picture,in the same plade where s/he.
4

'mould put the voltmeter. probes. The next -2hown on the screen'a

that of the voltmeter with the reading s/he would have gotten had s/he

actually.measured the-voItage across that circuit.

Because of-this technique, a very expensive, very large, and highly

'classified radar system can be left aboard ship where it belongs. TheNavy

'experience has been that'learning by this.technique'has been just as good'

as from learning with actu4 equipment with one noteable exception. Initially,

technicians who had been trained to test voltages with their fingers had
1

ratherlively Introductions to the.real equipment, an unforseen side effec

linagine the possibilities!!! A set of 100,000 slides on technical

agiiculture, the occupations for-which. we train, aad the .FFA could be ,,

assembled and placed on a single disk. The first'disk could be made for

a cost of about $4,000 using existing commercial tehnology. Ech disk

.thereafter could he made for as little as $15.00. A commercial-grade

rancioi-access disk player could be tied through ^1 Ir. and an interface

board with the Apple, 1MS-60, IBM, qr other m .en literally,

. ,

thcyJaandd ofAJrograms could be written using those same pictures on a,
. .

single, disk. Any-combination, any sequence of pictures could'be used.. The.

,

program could address_each photograph individually and use it to illustrate
- ,

. .

any concept. I think 100,000 photographs would probably,be enough to: do

all of these programs. An almost' infinite variety of individualized instruction
. . e.

packages for our Stly4ents could then be written; by commercial sbftware producers.

In fact, a teacher who is-relatively proficient at computer programming could

even develop some of his or her own computer- assisted interactive videodisk.

instructional programs..



What is the realistic probability that this will bappen in. the. next

ten to fifteenyears?-.The odds are.so great.against it that I.don't think

even Jimmy the Greek could come.up,with the numbers; First; the videodisk

-player required to perform this is the laser, type and is.a commercial-grade

random - access disk player. It is verrexpensive! Second, imagine the

magnitude of the task of assembling 100,000 current, accurate, clear slides

about anything! Who would do it? Clearly such an undertaking at least in

the immediate future Must remain in the realm of'big business and the military.

Let us_ examine then the more realistic probabilities for agricultural education.

While many aspects of high te'chnology may be directly applicable in the

vocational agriculture classroom, realistically the primary thrust of high

technology into our programs, in the short run at least, will be.centered

around the microcomputer because of cost_ and availability of_the equipment.

Research has identified the major educational uses for microcomputers" (See

pendix1). :In.geneialeducation, which makes up the largest part Of the

0 a

educational endeavor, those primary uses-are identified as:
F '

1. Administrative functions

2. Guidance

3.. Computer viitera.cy

4. Computer programming

5. Computer7Manageciinstrudtion.

6. Computer ag'sisted'instruction.

. .

. 'Occupational tool

'Rather than attempting to exhaustively define each of.those categories let

US look brieflyat some examples of each.

Administrative functions (See Appendix 2) suitable for p,Irformanc:_e on
T"

the microcomputer include maintaining employee records, payroll data, supplies,

-



inventories, student scheduling, student attendance, grades, competency

records, and so on. The administrative functions are limited only by the

imagination of the administrator.

Guidance functions buitable.for the microcomputer include, but

certainly are not limited to testing (appitude, interest, etc.), career

orienta4en, and-maintenance of student guidance, records (See appendix 3).

Computer literacy (See Appendix 4) is amuch malignedterm-and one which

stirs strong emotions both positive and negative.in the people who use it-.

Attempting to reach.agreement on what id includeedin computer literacysis_an

extremely difficult task: For sake of argument-let ssume that computer

literacy includes some limited programming, the use of preprograMmedSoftwAre,

understApding the impact of computers on our society, and using ideas from

-the gomputer world.

Computer programming instruction, as opposed-to computer literacy, implies

amore detailed application of programming skills (See

reasons for teaching progi Emming include'preparation for jobs, preParation

for further education,. the development of a coMptWar---cOmpetent citizenry,.

and an enhancement of students intellectual abilities.
.

These first four.categories aregeneric'in nature and app- :`y -.to the

The major

. -

agriculture teacher n6
/

more than to other teachets. In fact ol\e.can make

\n ,

the argument, very effectiVely, that vocational agriculture has no business

dealing[with computer literacy, with .the teaching Of computer -programming,

,
1

and only marginally with guidance and atiministrative functions on he micro-
1

morecomputer. Computer managed instruction ...-: the other hand-is a more teacher -
\

specific ::unctionxi area for which the agriculture teacher has great use

(_Se Appendix 6). Under computer manage6-instructiOn (CIMI) we generally

categorize, many somewhat adMinistratiVe tasks ;171,a typing and storing



sson plans, test-item pools, course outlines, transparencies, handouts,

newsletters, student handBooks, mailing lists, and'competency records.

However, since theAe are..41rectly related-tothe instructional program,
.:_)

they are probably best characterized asCMT.. The five primary areas

under CMI are,....gener'ally thought to be-diagnoStics, test scoring, pers-

h

cription of instruction, instructional'recordkeeping and npn-instructional

-../<recordkeeping (See Appendix 7).

The sixth major.category is that of computer assisted instruction-(CAI).

SincelWe are in the buSiness of teaching, this is the most interesting. of

the categbries listed thus far CAI is generally taken to include drill

%

and practiCe, tutorial instruction, kimulations, materialgeneration,

instructional.games, problem solv g and demonstration (See Appendix 8).

CAI he: _-_ichers to Present instruction and inhance learning. Ieranges.

fom simp,,.e drill and practice such-as math games to sophisticated total
. -

`farm management simulations. It is currently the largest single category

for the use of microcomputers in all of education (see, Appendix 9). In.

.

that respect one could argue that CAI is.the Central thrust- of-high technology

into public education. Most Importantly microcomputers have:loWered,the cost

and accelerated the accessibility and therefore the use-of not only computer
4

assisted instruction in particular but of individualized instruction more

generally.. One of the members of our profession, Dr. Forrest Bear in.

Minnesota, through his Hobar Pubivtions-Comp-eny-is offering a number of

relatively inexpensive' CAI paCkages, specifically designed for agricultural

education. I am not advocating them, but simply noting their existence. In

addition literally hundreds of teachers, teacher_ educators, and students in

agricultural education around the country are daily, ,developing more,er4,

more.CAI liackageS of varying iluiity.(most19. bad).



For anyone who has spent any-amount of time working with CAI,-the value

of the microcomputer as an instructional. aid becomes immediately obvious.

One student, or a group of. students has a direct interaction with an

instructional machine-which respOnds t their input. It leads-them step

by-Step through a concept or prOblem. In short; it has all of:the advantages.
.

that individualized instruction advocates,have boasted about for so

-years,: :-But, doesn't.have all of the shortcomings. Thd student doesn't

have to make decisions at program branches. S/he makes a response, then the

-computer branches to the appropriate next step..:

But, as one spends more time at. CAI construction and use, its limitations

too become apparent. 'Essentially, CAI is nothing more than traditional

paper-contained programmed instruction presented on a screen. Moreover,

tfiere are serious limitations to the illustrations that can be programmed.

'They amount essentially to line drawings. Photo-quality illustrations,are.

simply not possible using stand-alone CAI. ThiS.'is a major drawback- In:-

addition, CAI is limited to- .written material, another serious drawback.

The solution to this probleM.is on the horizon now. .It bas been possible

for several years now to interface (i.e.-connect together) the microcomputer

with the video-tape player. This has mostof the advantages of viceodisk/

microcomputer combinations I described earlier. It has the added advantage of

reasonable cost. For under $1500, we can purchase a videotape player and

computer interface board to add to an existing' microcomputer to play inter-
.

active video/CAI. Anyone with a videotape recorder and camera can produce

Finally we have an economical and pedagogically workable means of

individualizing instruction. University agricultural education.departments

can produce interactive video/CAI programs, as cheaply as we now write

g

10



traditional curriculum materials. I foresee a realistic probability4hat

we will'move'rapidly -inthia direction in the short termfuture.

The last and probably most ignored of the sen general categories

is that of an occupational tool. 'Clearly this is the most important use that

we in vocational education have for the microcomputer in our programs, yet -

--it re'eeives virtually no attention in the _general_literature.,Why The
.

answer is obvious. The.vast majority of people working on microcomputers

and publishing about microcomputers .in education are general .educators. They

simply have no concept of the central role of occupational training within

vocational education. The general educator thinks of educational iechnOlogy

in terms of its role in the'organization, presentation, and evaluation of

teaching.
. a

Clearly agricatural educators have a/1 of the earlier uses for the

microcomputer in improving our teaching, yet byfar onr most important use

for the microcomputer is in teaching our students how they will use it in

their jobs. Important industry, business, and hOMe uses for the microcomputer

include such diverse functions as word prOces7Ing, data processing, high

resolution graphics, sound synthesizers, instrument .monitoring 'and -riumerical

aniysib.(See Appendix 10).

So whdre does agricultural education fit'into this whole process?

Word processing should probably be taught ih:thasam
:

been taught all along: Business education haS-taken' this as its 'responsibility,

and-LI-think that is correct. _DataproCessing by the; same tokan:ShoUld Probably

place. that iyAnghas-

he taught in business education, data processing 4p:a generiC function that -
.

High -resolution graphics and sund synthesizers .ars':generally.cmPuterunctionsci

-_. .
. .. .

reserved for artists. We probably have rittle,:--roIe-thai;e-exCep5Tin'daveldpiog-T''_

computer assisted instruction..
.:-
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The use of microco utersin instrument monitoring is probably ar.

agricultural educati function because our students could not receivethis
%

.

instructidn anywhere else.' Remote sensing devides which'were developed

initially by the military during the Viet Nammar are now leading t Secondo

---..and--third-seneration---remote Sensing UE-TilETSWhich I described earlier and
.

,

which characteristics of specific dccupations. Those uses peculiar

to'agriculture should be.taught by agricultural education.

Our reallybg Use'for the micro is in.the area of numerical analysis.

I am. speaking here of, the.myriads of'farm management or agricultural business.

,'management software_packageS:avallable today.'.If-we do not teach our, students

how to use the depreciation schedules and enterprise analy5ii packages

peculiar to the agricultural industry, then who w7.1.l'? Clearly it is the

role of the vdcational agriculture-teacher and countPagent to-disseminate,

such technological capabilities to the agricultural community:
-

.

Irecently visited the soil conservationist in-Montgomery County, Virginia.

As I left his office' noticed a sign on the way saying Natiohal Eledtronic

stag so.I found theirMarketing Associated. -1 t. v:,%t this sounded inte

Offide and inqu; red. abbu ature o-

:-L.,hadrecently opened a na.:-..T0.4.1.de operation that up.to this POint had been,
. . ....

concentrating'ow-tfie marketing of sheep. It seems that through, agreement
.

.-
_

-. ..-

witha umber of. gheep pA?ducers%associations, NEMA has_been.able to: secure

eir company. 7_ fciund'that NEMA

large numbers of sheep fore sale. Thro.ughother agreements with a nuMber of
,7-----

processing plats, the same, company has 'been able; to develop a pool' of buyers.
-

.

,

Once "eadh week, at a predetermined time an electrbnic auction
. .

takes place in which. the sheep seilers and buyers are allowed to interac

.orrtheir computer terminals by means of- telephone donnecy.ons throughout the
. .

entire country. The results have been very Satisfactorrbotivro buyers and
. ,

' -
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...: .. .

sellers. The microcomputer can be used &S.a terminal by simply adding a
..' -. '.. , \-",

.telephone,Mode and interface -boardz, There is no reason ,that agriculttre

I

teachers Thould not be able to tiein with 'NEMA and use their own

i

microcomputers to "sit in" as neutral observers onauciions such as this

to teach their studentsaSout electronic marketing
\

s.

Just s importantlyithe various farm'reeords management'systems

available commercially today,, should be taught to our,farm management students.
. . .

r
Not only.our inrschool students but

.
our.Young Farmer and adult students also

need such- instruction. Manx of them, probably most of them, will learn this
,

.

material anyway.' It can either be taught in.anworganized way ttrough.agri=

edudation or. it can be passed. on from -sales' peopla who have specific_

software or hardware interests. Or, it'could he learned through the vary

time- consuming method .o£ f-trial and error.
. .

.Comb:4iing computer- assisted instruction and induAry-applications,
" a,

.

vocational agplculture tea-cher should.be using simulation packages which

allow an analysis of "What if ?" quest if ',add ten steers?

What produce 50 acres more of corn and 50 acres ss of soybeansl.,1_

What, if I add a half-time wotker during theeonths of September-,---Mctober,

November? . These farm management simulations-allow for extremely ef iciet

use of instructional time'.' They also allow a type and quality of instruction

that-simply was not possible prior to the high technology revolution.

most iniportant in.agricultural:,education that we'not allow

ourselves to bejpypassed by this revolution. Realistically there are limita-

tions to what we can do and those limitations are primarily financial in
. _

,
.

nature, .Within finandialtealities,we should insure that' ur students receive

the best most modern instruction possible.

13'
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/ The occupational 'aspects of the miCrocomputer are practially limitless.

Agricultural business management decision-making tools, records analysis, )

enterprise analysis, income 'tax, management, estate management, dairy herd *
. .

improvement records, switherd improvement records, and as many other '

occupational'implicatiOns.as you can imagine could be i#cluded here. For

agribusiness_ the applications are just ,as great: payroll. management, petSonnel,
records, inventory control,accOunta,receivable and payable, mailing lists,

and many dare applications,00me instantly to, mind:- In fact, the list of
_

.

functions that can be .better performed. on the microcomputer than on the record

. ,,
book is growing. each day.

.

. .1,

It is the unique responsibility of the vocational agriculture
i
teacher to

provide this occupational tool. to his or her students.:. Nobody else is going

to do it.

It is the unique function of agricultural teacher-educators_and_super-

1

visors to provide the background necessary to carry out these functions to.j.

dourteadhert in-being and in-traini4s. Nobody else_is going to do it If

we at this eves fall down .on this most important task., thenultimately'the _

o

loSers will ethe graduates of,our vocational agriCulture programs. -If.
t

we,go,orth with a. determination that our teachers willbe 'equipped with these.
. /

skille.and with these
i

abilities then ultimately the winners will be the

graduates of our vocational, azriculture programs.

At the 'same time ;kis essential that we provide the right kind of direction
A .

to our teachers. Should it.be the role of our teachers to train programmers?

L think\clearly,the answer is no Should it be the role'of our teachers to

develop their own instructional materials. I think thistis foolish. I think

it is counterproductive. I think it is a'waste of trained manpower. We

./'train our teachers to organize, present, evaluate and follow=up



/ .

,
*on instruction; COmputer programMing_Should-b left to ooMputer prOgramMera.

. \
\

. .

and'teaching should .be left, to teachers e-acher:can 'spend'.50hours
, .

developing.a,00mputer prOgramwhich(Will minutes/ and teach_a

:relatively Simple skill.,-Unlesaihe-o she is an'exceptionally good

programmer the package Will-be-o poor quality and ofonly marginal

Utility. The same package probably already exists, and could be purchased

'for $25.00. The teacher's time could better be used in coaching judging

teams, making SOE visits, preparing lesson plans,- and performing all those
_

other functions which we feel are so vital to our programs:.. That 50 hours
' .

could better be used in. learning how to use a commercial farm management

4

package so that the teacher could instruct his or her :students Oudents n the use of

that package to-solve .real.Tworld business prOblemS. That 50 hours could

better be used in selecting and -dvalUating commercially-developed instructional
/

software. Our teachers probably need to know-a little programming, but only

.

'..- 1

-to-the,point -Of-Computer literacy.. It is much: more important that they be,
. -

. .

. n ..
.

.
- . .

. .

knowledgeable about availahe commerOial software_useful-in-ag-flOulture.
. -

.

.

1

. ..

. ,..-

So let me conclude'by.getting:on.my favorite soap :box. It isimperative.
, -

...

i.

that.we recognize and ccin.qnce our teachers that the microcomputer is a* .tool

1

.
.

IL,..

that ..they should use." It .is not the; vocational agriculture teacher'
_ . .

train programmers. It is not the vocational agriculture teacher's

I

develop vast amounts of instructional courseware. It is the vocational

agriculture teacher le to seleCti, evaluate,:and utilize courseware

appropriate to agricultural education. It is the vocational agriculture

i

teacher's role to train hi6 or her students in the use of the micrOcomputer
' .

. as an occupational tool. Of all the
I

uses that the microcomputer has in

edicatiap, its function in computer assisted instruction but.to an even greater
i

.

extent, its use as an occupational / tool are'impOrtant to \ the agriculture teacher.

role to .

o e to
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