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POTENTIAL LINKAGES IN AGRICULTURE'S 
EDUCATIONAL SYSTEM 

Patrick W. Naughton 

Throughout human history, education has 
mirrored the state of civilization 

It was the intent of this article to report on the trends in 
agricultural higher education and how they impact on 
vocational agriculture programs. In studying the literature, 
however, it soon became apparent that a better title for a 
paper on the current relationship between secondary and 
tertiary agricultural education might be "the abyss be­
tween levels of agricultural education." To some, this 
may seem rather strong - considering that vocational ag­
riculture teachers are trained in colleges of agriculture -
but when one looks at the goals and purposes of both seg­
ments at the national level, one is immediately struck by 
the discontinuity. 

The particularly disturbing point about this realization 
is that both levels of education supposedly draw their in­
formation from the same source: American agriculture. 
One suspects that we are like two of the set of blind men 
in the Indian fable who experience only one part of an 
elephant and so our perceptions of the beast are different. 
Possibly, if we communicate better, our picture of agricul­
ture too will be clearer - and may amalgamate. As a 
beginning. I suggest some potential linkages based on the 
academic level's perceived view of the "elephant": Ameri­
can agriculture. Linkages are two-way, however, and in 
the conclusion of this article one such linkage is men­
tioned. Hopefully, others will expand on the linkages 
from vocational agriculture's viewpoint in the near future. 

Curricula in academic agriculture are becoming more 
pragmatic and less discipline-based. Johnson reports this 
trend to be the result of a realization that "universities 
have disciplines, departments, department chairpersons, 

deans, directors and professors, while farmers have prob­
lems." t Problems are rarely identified with one discipline 
and so need to be addressed through the use of a wider 
perspective. This has led to different reactions at the 
higher and secondary levels of education. Vocational agri­
culture has tended, like farmers, to remain at a very ele­
mentary and pragmatic level. That is, educators of voca­
tional agriculture teach students to solve specific prob­
lems. In academic agriculture, a much broader approach 
is now being taken to problemsolving through a concept 
called the systems perspective. 

Analyzing agriculture from a systems perspective is not 
a new technique. It is only new to agricultural instruction. 
In land-grant colleges, research and extension programs 
have long used this approach since the problems of pro­
duction, processing, marketing. and consumption need to 
be addressed in a multidisciplinary and integrated 
manner. This is because agriculture is, by nature, a 
system which encompasses biological. physical, economic 
and social interactions. Agricultural systems education is 
an extension of this orientation and is designed to intro­
duce students to a holistic way of thinking about 
agriculture. 

There are other problems in agriculture which have led 
to changes in the curriculum. For example, the implica­
tions of the use of biotechnology and mechanization have 
resulted in political and legal problems for agriculture. It 
is uncertain, however, if vocational agriculture educators 
need to address these types of problems to the same in­
tensity as academic agriculturalists need to, but they 
should be aware of them. 

Another linkage between American agriculture and the 
higher education component which probably needs to be 
looked at by vocational agriculture is that of changing 
populations. Agriculture has been so successful in this 
country that only a few people produce enough food to 
meet the needs of everyone else. With such a small, on­
farm population, the dientele (prospective students} for 
agricultural colleges has changed. This also means that 
fewer graduates will be needed in production fields; the 



types of available jobs have changed. This has led to 
modifications in curricula in both content and expecta­
tions. It is likely that this change in impacted populations 
and resulting agricultural careers will have an effect on 
vocational education, too. 

Systems Perspective 

A recent issue of the United Nations University Newsletter 
presented several papers from a symposium on managing 
complexity. The major theme was that the world is a 
very complex place - and that it is getting more complex. 
And, as one of the symposium's speakers noted: "Com­
plexity is a very complex concept, which is not altogether 
surprising."2 The editor of that newsletter went on to use 
the analogy that understanding complex systems can be 
likened to finding and following the single fragile thread 
that Theseus, in Greek mythology, used to guide himself 
out of the labyrinth.3 The systems approach can be seen 
as the thread which permits us to find our way through 
the labyrinth of agriculture. The thread is not one that 
can be pulled out of the fabric as it is an integral compo­
nent of the complex. Neither is the systems approach 
thread a simplification or a representation of the agricul­
ture complex for it is part of the whole system. Rather, 
the systems approach provides a means to deal with and 
conceptualize complexity. Or, as Hagerstrand notes, it 
helps us get the message.4 Recognition is half the battle of 
dealing with complexity. 

When curricula are systems-oriented, students can be 
assisted to comprehend that agricultural complexity is 
made up of more than just biological interactions (subsys­
tems) between plants, soils, and animals. They will be 
introduced to financial and resource management, to per­
sonal interrelations based on societal patterns, and to 
values, beliefs, and prejudices which all together go into 
the formation of agricultural systems. To better under­
stand all these complex factors and to survive in agricul­
ture as a career, students will soon realize that they need 
to be exposed to a multitude of educational experiences 
in diverse fields of agriculture and in the liberal arts, such 
as communication, mathematics, the humanities, and 
social sciences.s 

Within the next several years it is expected that colleges 
of agriculture will be introducing systems-based course se­
quences into their curricula. The impetus which will lead 
to this is provided by a survey conducted in 1982-83 in 
agricultural colleges throughout the nation. Each was 
asked to identify and rate the ten most pressing instruc­
tional needs. These were ranked and, on a national scale, 
systems analysis was selected as the area which most felt 
required the greatest amount of effort. A small team of ag­
ricultural educators was created to develop curricular 
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materials in systems analysis.6 

Educators of vocational agriculture should investigate 
the applicability of the systems perspective to secondary 
education. Components of systems are already present in 
the high school curriculum - they need only be ad­
dressed from a systems perspective. Problemsolving tech­
niques used in vocational agriculture have tended to be 
specific - almost discipline specific. Possibly, students 
would be better prepared for agricultural employment or 
further education if they were provided the broader per­
spective of the systems approach. 

The Backlash of Success 

Success is hard to argue with. The old adage "too much 
success may be a bad thing" is, in all probability, a 
truism as far as American agriculture is concerned. This 
is because we have been so successful in making agricul­
ture blossom that we cannot readily appreciate the 
changes that have been wrought within our society. 
Some have gone so far as to say that "we have become 
victims of our own success.''7 In what has been subtitled 
a revisionist look at agriculture, Easterbrook writes that 
"Americans are inclined to think of a crisis as a shortage, 
but agriculture is in crisis because of surplus - too much 
of a good thing."& 

Agriculture is big business in the United States. There 
are surpluses of dairy products, of grains, and other foods 
and fibers. Government intervenes through programs that 
provide price supports and import tariffs. We have been 
so successful at intensifying our efforts that less than 
three percent of our population can feed and clothe us -
and much of the rest of the world. 

This all sounds great and so we may ask where the 
problems are. An oversupply of food has caused questions 
to be raised as to the cost of storage and the necessity of 
food giveaways. Mechanization and efficiency have re­
sulted in loss of employment and even, in the case of the 
tomato harvester in California, to legal actions. 

American agriculture can justifiably be proud of its 
achievements. But just because we have been successful 
in the past in training young people to achieve this suc­
cess, it does not hold true that those trained in the time­
honored methods will continue to serve the needs of the 
profession. Because of its success, agriculture - and socie­
ty, in tum - has changed from a rural to an urban one. 
Gordon argues " ... that professions usually survive and 
prosper only if they serve the goals of the society of 
which they are a part."9 If professional agriculture is to 
continue to be a part of academia and follow through on 
its land-grant mandate, it too will need to adjust to 
changes in society and agriculture. 

Recently, the Chronicle of Higher Education ran a series 
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of articles on the socio-political dilemmas affecting agri­
culture's sucess.10 In the pending lawsuit concerning the 
tomato harvester, the contention of labor is that this in­
vention, at the University of California, Davis, has led to 
severe unemployment among field workers. These work­
ers charge that agricultural scientists should have foreseen 
this, but since they did not the workers want compensa­
tion for this lack of foresight of the impact of mechaniza­
tion on society. The University of California has countered 
with the defense that "there should be free opportunity 
for research, and then society can determine how the re­
sults of that research should be applied." II 

The tomato harvester lawsuit illustrates that even the 
most innocuous development can have an impact on 
society. Other, more pervasive, cases of impingements of 
agriculture on society and the environment have been 
publicized, such as those involving pesticides and govern­
mental programs like payment-in-kind (PIK). 

While solutions to the backlash of success are difficult 
to find, we in education can at least become aware of the 
problems. The systems perspective should help us to 
better appreciate the problems, and to make students 
better aware of them. Even more important than just an 
appreciation or awareness is the recognition that societal 
reactions to advances in biotechnology and mechanization 
will increase. We in education need to prepare our stu­
dents to face the dilemma of societal intervention into the 
agricultural sector. 

Nontraditional Students 

The pool of traditional students for agricultural colleges 
have shrunk along with the rural agricultural population, 
so much so that nontraditional students now outnumber 
traditional students in US colleges of agriculture. There 
have been two groups of nontraditional students which 
have been recognized in agricultural colleges nationwide: 
urban students and women (obviously not exclusive 
groupings). The impact of these two groups has only 
been apparent in the past 25 years. In the case of women 
students, the increase can only be called dramatic. 

It should not be really surprising that student bodies 
have changed over the past quarter century. The percent­
age of America's on-farm population in 1980 was only 
2.8 percent.12 This has meant that the pool of available 
students has shrunk. National 13 and regional 14 studies 
have consistently revealed that the nontraditional student 
has come to constitute from 60 to 70 percent of the under­
graduate enrollment in agricultural colleges. Reaction to 
this change of clientele has varied. Some colleges have at­
tempted to provide agricultural experiences to make up 
for the experiential "deficiency" IS while other colleges 

have adjusted their curricula to meet changing roles for 
graduates in agriculture.16 

Women have moved into agricultural education very 
quickly. Twenty-five years ago women constituted less 
than two percent of the total agricultural undergraduate 
enrollment (this obviously excludes home economics).17 

At the University of Hawai'i, for example, it took 50 
years from the University's founding for the first woman 
to graduate in agriculture. Enrollments of women in agri · 
culture in Hawai'i did not pass above ten percent until 
1970. In the decade 1970-80, there was a gradual increase 
from 13 to 16 percent; by 1985 women came to constitute 
over 35 percent of the undergraduate enrollment. 

Collins and Pesek 18 found similar dramatic gains for 
women in graduate enrollment. It is, perhaps, interesting 
to note that a majority of these women tend to have 
some farm background (66 percent) which is directly con­
verse to the total undergraduate enrollment.19 This indi­
cates that a very high percentage of male students must 
be from urban or at least non-farm backgrounds. 

The change in the student body's composition would 
also seem to indicate that the linkages between vocational 
agriculture and academic agriculture are lessening. It was 
found that less than 25 percent of the students at southern 
land-grant colleges had taken agricultural courses in high 
school and only 30 percent had participated in 4-H 
andlor FFA activities. 20 This trend has also been recog­
nized nationally. How might vocational agriculture bene­
fit from this? Perhaps there should be a shift in emphasis 
from production to services, or from professional to recre­
ational agriculture. The 4-H programs seem to have ad­
justed quickly, but this may be a reflection of the closer 
ties of 4-H programs to the land-grant colleges. Neverthe­
less, vocational agricultural educators should be thinking 
about the changes in student bodies in agricultural col­
leges because these reflect societal changes. 

There are indications that the trend of increasing in· 
takes of non-rural and female populations into agricultur· 
al colleges is also a reflection of the changes in available 
careers in agriculture itself. There are fewer opportunities 
for students in production agriculture and, therefore, agri­
cultural colleges are preparing students for careers in 
sales, service, management, research, and government. 
The decline in this nation's rural population has meant 
that colleges need to restructure their curricula to attract 
students too.21 Hasslen,22 among others, has pointed out 
that higher education is lagging behind in making these 
changes to curriculum. It could be interpolated, too, that 
vocational agriculture is Jagging even further behind due 
to its pragmatic approach to problemsolving.23 



Conclusion 

American agriculture is in a state of flux. Less than three 
percent of the country's population is producing enough 
food and fiber to feed and clothe the rest of the nation, 
and much of the rest of the world. Yet the ethics of 
plenty and the technology we have used to get to this 
stage are now causing problems to agriculture itself and 
are impinging on agricultural education. Boyer and 
Kaplan 24 observed: 

Throughout human history, education has mirrored the 
state of civilizations. The education of Americans - what 
is taught and what is leamed - speaks to the conditions 
of our times. 

The "conditions of our times" are to take a holistic ap­
proach to problemsolving, to humanize these problems, 
and to use an integrated perspective to study and improve 
on them. Agricultural higher education is attempting to 
mirror these conditions. 

The linkages established between secondary and higher 
education can help to focus the reflection in the educa­
tional mirror. The National Center for Research in Voca­
tional Education at Ohio State University has proposed, 
as a first step, the development of "2+2 programs." 25 The 
2+2 program is a collaborative project whereby high 
schools and community colleges coordinate their voca­
tional curricula so that students will be better prepared to 
enter the workforce. The model program is in agriculture 
and promises to be very successful. Academic agriculture 
should follow this experiment with interest for it may 
have aspects which could be utilized in creating viable 
linkages. 

The trends in agricultural education are not crystal 
clear but they should be evident. Where agriculture goes 
from here is uncertain, the future is always so. It will cer­
tainly produce more - Johnson26 predicts there will be a 
70 percent increase over the next 50 years - and it is 
probable that a miniscule minority of our population will 
continue to produce it. To continue to grow, to produce 
more, will mean that there likely will be some environ­
mental and socio-economic effects and these will feed 
back into the agricultural system. If agricultural education 
is to remain viable, it will need to reflect change too. The 
trends in higher education can be used as a guide to 
change; but it is up to vocational agricultural educators 
to evaluate their own mirror of the conditions of our 
times and implement their own reflection. 
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High school vocational agriculture students in Hawai'i 
partidpate in such varied activities as labovel visual 
crop inspection, (top, right) operating farm equipment, 
and (bottom, right) grafting and air-layering. Photos 
courtesy of Ken Kajihara, Hawai'i Stale Department of 
Education Vocati011al Agriculture Specialist. 


