
The -visitor 
Devoted to the Interests of Agricultural Education in Minnesota Schools 

Vol. LXVIII Spring 1 981 No.2 

COMPUTERS IN EDUCATION: 
Some Helpful Changes and Challenges are on the Way 

By Jay W. Dean 

Agricultural Education 
University of Minnesota 

In a recent report to the National Science 
Foundation, Dr. J. R. Lickliter of M.i.T. observed 
that as the world moves rapidly into the informa
tion age, information technology is flourishing 
everywhere except in education . This article will 
take a look at some of the reasons why educa
tion's movement into instructional computing has 
been slow and halting. It will also look ahead to 
changes that are occurring that might facilitate 
the use of computers in the classroom. 

Education has traditionally treated the com
puter as a scarce resource. Due to high cost, 
limited memory, and often long distance phone 
charges , the teacher's task was to ration its use; 
to use it as efficiently as possible (Molnar, 
1981 ). This can be seen in early examples of 
Computer Assisted Instruction (CAl) where the 
dialogue between the computer and the student 
was characterized by the use of symbols , 
abbreviations, and terse statements. Students , 
and teachers, had to have the patience of Job to 
wend their way through a lesson . These types of 
experiences , no doubt, relegated the use of 
computers to a secondary role in the minds of 
most teachers . 

Also inhibiting the integration of instructional 
computing into the curriculum was the almost 
intimidating language and mystique that sur
rounded computers. ROM , RAM , bits and bytes 
are outside of the experiences of most teachers . 
Programmers don't understand education and 
nobody understands programmers . The result 
has been inflexible, expensive and pedagogi
lly unsound curricula. 

However, as Bob Dylan's sonq puts it, "The 
Times They Are Achangi.ng ." Computers are 
becoming more accessible and easier to use. 
Good courseware is becoming increasingly 
more available and teacher oriented , easy to 
use authoring languages are just around the 
corner. 

Dramatic changes in computer hardware have 
been evident to even the most casual observer. 
Due primarily to the development of the LSI 
(Large Scale Integration) chip , the cost and size 
of computers have been reduced . It is expected 
that this trend will continue in the near term . New 
manufacturers offering new options will enter the 
fray. The currently popular eight bit machines 
will most likely be replaced by 16, 32, or 64 bit 
computers (in computerese, an eight bit 
machine is one that can simultaneously transmit 
eight bits of information). These , in turn , will be 
replaced by further Improved generations of 
computers. 

The significance of all of this technological 
innovation is that even the poorest school 
districts will be able to afford a computer in every 
classroom. Even more important is the fact that 
the computers are becoming increasingly more 
powerful. This means that high level , teacher
oriented programming languages that are easy 
to master and easy to use are feasible. Without 
these , the computer would probably go the way 
of the teaching machine, New Math, and the 
8mm loop. 

Currently, BASIC is the most common pro
gramming language in education. Much of its 
popularity is due to the fact that it is a compact, 
easy to use language that is suited for solving 
computational problems. It has few commands 
which means that the beginning programmer can 
focus more on the algorithm and less on the 
structure of the language. 

These same characteristics make it less than 
suitable for many educational applications. 
BASIC becomes clumsy and difficult to use in 
applications that involve words and language_ 

Another drawback of BASIC is that there are 
several versions of the BASIC language. A 
BASIC program written for one computer may 
not run on any other computer. In fact, within the 
product line of some computer.manufacturers a 
BASIC program written for one model will not run 
successfully on another model. In reality , often 
all that is needed to make a program run under 
these circumstances is to change a few listings, 
but if teachers lack programming skills , even 
making simple changes is an arduous task. 

While we should not expect, or want, teachers 
to become BASIC programmers, some profic
iency in the language is necessary for those that 
have a desire to cope with computers in the 
classroom. By sitting in on an introductory pro
gramming class, interested teachers should be 
able to garner the information necessary to make 
the kinds of line statement changes described 
above. They will also be able to modify programs 
to make them better teaching tools. This might 
involve standardizing the processes by which 
students enter data or increasing the mean
ingfulness of a program by adding supplemental 
text. 

PILOT is a dialogue-oriented language which 
deals nicely with words and text. The syntax is 
simple which means it can be learned quickly 
and easily. It can generate sound effects and 
limited color graphics. People with no previous 
programming experience can begin to utilize 
PILOT in a matter of hours. When its facilities are 



fully exploited, worthwhile courseware can be 
produced. 

Pascal is perhaps the most suitable language 
for education . It has been designed to lead to 
more efficient programming, fewer errors , and 
easier revision (Bork and Franklin , 1979). It is in 
the final stages of being internationally 
standardized. Programs written in Pascal for one 
system will run on other computers . It is in the 
public domain and the compilers are inexpen
sive. Apple Computer Company is marketing its 
Apple Pascal system for around $500. 

Kenneth Bowles at the University of California, 
San Diego, has increased the Computer 
Assisted Instruction (CAl) capabilities of Pascal 
by facilitating the use of character strings 
(words, clauses, sentences) in dealing with 
student input (Bork and Franklin , 1979). UCSD 
Pascal also has enhanced graphics capabilities 
within the language itself . 

This inexpensive, logically structured, rela· 
lively easy to use language system holds great 
promise for educators. While not difficult to 
understand, it takes considerable time and effort 
to become proficient. 

Still missing is a language that is easy to learn 
and easy to use. Needed is a tool that resembles 
natural language dialogue, allows for variations 
of style, and can be mastered in a few hours. 
Truly creative graphics and sophisticated simula· 
tions may be beyond the scope of such a 
language; but the day that classroom teachers 
will have a tool to help them in their daily 
teaching is fast approaching . 

Only when we put these kinds of tools in the 
hands of classroom teachers can we expect the 
consi sten t deve lopment of creative , 
pedagogically sound software . It is the individual 
classroom instructor that knows best what will 
work in the classroom and the types of 
coursework that are needed. 

Perhaps the most confusing factor to deal with 
is the plethora of courseware that is becoming 
available. Computer venders , textbook 
publishers, and public agencies have been 
joined by hundred of small software houses that 
have sprung up in response to the need for good 
educational software . Often this software is the 
loving brainchild "of talented and creative pro· 
grammars, but lacks the pedagogical soundness 
necessary for the classroom setting . In other 
instances the product is that of teachers who 
have the pedagogy and the subject matter con· 
tent in hand but lack the technical skills to fully 
utilize the computer. Out of this milieu is 
emerging a scattering of software that is 
creative, involving and educationally sound. The 
search for and evaluation of these products 
promises to be a consistent and ongoing pro· 
cess. It will continue to take an enormous 
amount of energy and tenacity to ferret out good 
programs and put them through a thorough 
evaluation . 

Microcomputer software that comes on floppy 
diskettes or cassette tapes easily lends itself to 
illegal duplication . To date, even the most 
sophisticated security precautions can be 
circumvented by a skilled technician or by a 

state of the art duplication program. As a result , 
software developers are often hesitant to send 
out programs for evaluation . Gone are the days 
of free examination copies or 30-day approvals. 
This means that districts may have to rely on 
sales presentations or third party evaluations; 
both of which can be painstaking and time 
consuming . 

Partially in response to this phenomena, 
centers for software evaluation have organized 
around the country . Their raison d'etre is that 
they can often gain access to commercial soft· 
ware that schools have a difficult time obtaining 
for evaluation. A thorough and accurate evalua· 
!ion can also save individual school districts a 
considerable amount of time and money. 

The Northwest Regional Education Laboratory 
is an example of one of the agencies that has 
responded to the need for evaluation of com· 
puler assisted instruction . Many of their criteria 
for evaluation are applicable to situations where 
school districts have the opportunity to evaluate 
software. To be credible, evaluations should be 
done by teachers with appropriate subject 
matter knowledge and experience. This means, 
hopefully, that the evaluators will have a feeling 
for the types of student characteristics that are 
crucial in determining whether or not a unit of 
instruction will work with a particular set of 
learners. 

I recently examined a beautifully designed 
piece of software that was meant to teach the 
missing addend. Developed by two creative and 
resourceful programmers, it demonstrated a 
masterful utilization of the computer 's 
capabilities. The graphics and sound were 
excellent and the algorithm was well presented 
in an intriguing and child-involving manner. The 
missing addend is nonmally introduced in the 
latter part of the first grade or the beginning of 
the second grade. Unfortunately, the program 
was written at a fifth or sixth grade reading level. 
Disparities of this type exist with some fre· 
quency and are best identified by teachers with 
grade level experience. 

Evaluators must also be familiar with the other 
side of the coin. They must know what com· 
pulers are capable of providing . Tennyson and 
L'Ailier (1980) in a publication entitled , "Break· 
ing Out of the Skinner Box," refer to the inherent 
regressive tendency that education has to utilize 
a new technology in the same manner as the 
technology it is meant to replace or augment. 
They point out that: 

Blind to the capabilities of the computer, 
and moving ahead by looking at a past of 
Skinnerian programmed materials , many 
CAl developers end up turning out pro· 
ducts that look very much like what has 
come before-static instructional pro· 
ducts for students , rather than dynamic 
instructional programs that individualize to 
the student. 

Often lacking is an understanding of the learning 
sequence, the use of relevant cues, key item 
response patterns , and other factors that relate 
to the Ieamer and the learning environment. 



Evaluators should be cognizant of how selected 
software relates to theories on learning, 
cognitive development, instructional psychology 
and adaptive instruction . 

Beyond this, evaluators should determine how 
well the program utilizes the computer's poten
tial. Are the lessons personalized and written so 
that the student is drawn into the learning pro
cess? Is appropriate use made of color, sound, 
and graphics capabilities of the computer? Does 
branching, timing, and scoring occur? Does the 
package include the documentation that is 
necessary for the user to utilize the materials 
successfully and with a minimum amount of 
frustration and distraction? Perhaps the most 
crucial question to ask is whether or not the 
computer is the most suitable way to teach a 
particular instructional objective . 

In summary, while education's movement into 
the world of computing has been less than 
dynamic, the momentum is building . Continual 
enhancements in computers, programming 
languages, and courseware will make instruc
tional computing more appealing to educators. 
However, this is a double edged sword because 
schools will be faced with more complex and 
difficult choices . Accordingly, hardware and 
software evaluation will play an increasingly 
important role in the decision making process . 
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FARM ORIENTED MINN-AIDS 
Software For Small Computers 

Available Or Under Test And Development 
Extension Farm Management* 

*Pr~pared by Earll. Fuller, Professor, Departmen 

of Agricultural and Applied Economics, University 
of Minnesota, St. Paul , Minnesota 55108. 

Recent MINN-AID work at the University of 
Minnesota has emphasized the Basic dialects of 
Micro-Soft and Apple-Soft. Many were derived 
from earlier work developed on an IBM 51 00.' 
Some are minor modifications from software 
developed at other institutions. All are 
developed in the public sector as public goods. 

Before a potential user modifies these pro
grams for a specific machine, it would be wise to 
investigate the possibility of getting the most 
comparable Basic dialect for use on that 
machine. 

Documentation at various degrees of com
pleteness exists for these various packages. 
Little exists (is needed) for some other than the 
listing and instructions. In others, example runs 
have been made and instructions have been 
written concerning the appropriate input 
techniques. 

MINN-AIDS TAKE A 

DECISION AID APPROACH 

In all appropriate cases , an attempt has been 
made to be consistent with the basic philosophy 
and economics of partial budgeting . This means 
that the economics of these programs tend to 
evolve around the idea of the calculation of a 
gross margin and the net cash flow associated 
with decisions which might be made. This means 
that under (family) farm conditions, labor is not 
charged and returns are imputed to existing 
resources of land, labor and such investment 
items as breeding livestock, machinery or 
facilities . MINN-AIDS have been developed in 
the belief that it is necessary to estimate the 
cash flow impacts in order to determine the risks 
and the liquidity considerations associated with 
any given adjustment in the farm business. Fur
ther, the calculation of the gross margin provides 
guidance toward the best utilization of existing 
land, labor, livestock, machinery and facil ity type 
investments in use on a fanm. 

'Earl I. Fuller, MINN-AIDS Software For Small 
Computers , CDA 50 , Department of 
Agricultural and Applied Economics, University 
of Minnesota, St. Paul , Minnesota 55108. 



Conversely, it can be said that these computer 
decision aids have been developed under a 
belief that the calculation of the " cost of pr~ 
duction" in the traditional sense is not useful 
In the management process; but that the 
calculation of gross margin and cash flow effects 
is useful. Further, if a user can modify the data to 
deal with a particular resource acquisition or 
salvage question in the partial budgeting sense, 
then this approach is an appropriate decision
making technique for most farm planning. 

The above perspective is not one held by all 
developers of computer software for farm situa
tions. At issue is more than the philosophy of the 
situation. At issue is the validity of imputing 
values to resources not being priced in markets. 
I putation justified in terms of decisions to (1) 
expand or (2) contract or (3) otherwise modify 
the particular enterprise mix or, for that matter, 
other elements of the production plan and opera
tions of a specific farm business? We do not 
believe that it is. 

The partial budgeting approach is used in most 
approaches to investment analysis, financial 
planning and the whole farm budgeting 
approach. MINN-AIDS in general follow the 
techniques as developed through DECAIDS. 
Parenthetically, farm accounting reports based 
on historical data do tend to more closely 
approximate the kind of cost of production 
approaches rejected in the development of both 
MINN-AIDS and DECAIDS. There is a long 
history of literature associated with the partial 
budgeting approaches. It dates to the 1930's, if 
not to the 1920's. These techniques have been 
used for several decades and provide a sound 
basis to planning. 

It also means that MINN-AIDS are viewed as 
potential components to a more formalized farm 
management information system. Further, they 
recognize the need for more formalized control 
systems for day-to-day operations. Future 
developments will make this even more evident 
as easier input schemes are tried and applica
tions of data base management are interfaced to 
the MINN-AIDS type software. 

REFERENCES 
Using Generalized Data Base Management 

Software To Formalize The Control Of 
Ongoing Farm Operations by Earl I. Fuller. 
Paper presented at a seminar on Home Com
puters for Farm Use, Nebraska Center for 
Continuing Education , December, 1980. 

MINN-AIDS Software For Small Computers by 
Earl I. Fuller. CDA 50, Agricultural Extension 
Service , University of Minnesota, June 1979. 

Purchasing A Small Computer For The Farm 
Business by Earl I. Fuller. CDA 1 04, 
Agricultural Extension Service , University of 
Minnesota, March 1980. 

Using Crop Budgets by Fred J. Benson & Earll. 
Fuller. Agricultural Extension Service, Univer
sity of Minnesota. 

Farm Management Decaids - Fundamentals of 
Their Development and Use by Earll. Fuller. 
Agricultural Extension Service , University of 
Minnesota. 

DECAIDS Catalog Of Computer Decision Aids, 
CDA 1, Agricultural Extension Service, 
University of Minnesota, April 1 981 . 

VOL LXVIII THE VISITOR No. 2 
Published quarterly during the calendar year in 
January, April, July and October by the Division 
of Agricultural Education University of Min
nesota, St. Paul, Minn. 55 108. 

Second class postage paid at St. Paul , MN. 

Publication #661 580 

THE STAFF 
GEORGE COPA ROLAND L. PETERSON 
GORDON SWANSON W. FORREST BEAR 
CURTIS NORENBERG EDGAR PERSONS 
MILO J. PETERSON GARY W. LESKE 

R. PAUL, MARVIN, Editor 


