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Abstract

Economically sound environmentally protective, and socially acceptable are the three widely
advocated components of sustainable agriculture.
environmentally responsible, and farmers desire to farm within more responsible boundaries. Research is
being conducted to identify agricultural practices that address all three components of sustainable

agriculture and educational programs are being developed to disseminate the new knowledge.

The public expects farming to be socially and

The purpose

of this study was to determine high school agricultural education students self-assessed knowledge of and
expected impact from sustainable agriculture. The respondents were 386 agricultural education students
from 311owa high schools. Likert-type scales were used to measure knowledge and impact. Sudents rated
themselves as having limited knowledge of sustainable agriculture practices, but the expected impact was
high, especially for environmental and social aspects. Sudents' positive belief regarding the expected
impact from sustainable agriculture provides a base upon which a curriculum can be developed to help
students gain the knowledge needed to realize the potential they see in sustainable agriculture.

Theoretical Framework

The American food and fiber system has
been described as a powerful indugtrid machine
producing abundant food and robust exports. But
chegp food and exports do not tell the whole
dory. The development and adoption of
technologies for economic gain have freguently
overlooked the environmentd and socid cost
reulting  from  contemporary  agriculture
(Northwest Area Foundation, 1994). Hamilton
(1999) advanced that sustainable agriculture has
the potentid to address both environmenta and
socid needs of agriculture. “Sudtainability must
dat from the ground up and agriculture is the
place to begin. If food production systems.. . . are
not grounded on the principles of sudtanability,
our future is in doubt” (Hamilton, 1999, p. 6).

In response to growing environmenta and
socid concerns, deps are being taken by the
agriculturd industry to develop and use more
responshle practicess  Many farmers share
concerns about the future of the food and fiber

Journal of Agricultural Education

19

industry and some are taking action to improve
their operations. “Without abandoning the quest
for efficiency, they are trying to farm within more
responsible boundaries. They want a fam that is
not only profitable, but durable The kind of
agriculture they aspire to is usually termed
‘sudanable  agriculture”  (Northwest Area
Foundation, 1994, p. 2). One of the most
comprehengive definitionof sustainable agriculture
was given in the 1990 Farm Bill:

The term sudtainable agriculture is
an integrated system of plant and
anima production practices having
a dte-gecific goplication that will,
over the long-term, satisfy human
food and fiber needs, enhance the
environmental qudity and naturd
resources base upon which the
agriculture  economy  depends;
meake the mogt efficient use of non-
renewable resources and on-farm
resources and integrate, where
appropriate  natural biological
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cycdes and controls, sugtain the
economic  viadility of farm
operations, and enhance the qudity
of life for farmers and society as a
whole (U. S. Congress, 1990, p.

3).

The Expeiment Station Committee on
Organization and Policy (ESCOP) (1992)
highlighted sudainable agriculture in its research
agenda for the 1990s, describing it as a dgnificant
issue in agriculture and foremog in the minds of
the U. S. public. Williams and Doallisso (1998)
advanced that the discipline of agricultural
education (teeching and learning in agriculture)
should become “an active partner in achieving the
gods of a sustainable agriculture indudtry.. . . " (pp.
54-55). Marshdl and Herring (199 1) believed that
sudtainable agriculture should be integrated into
the curriculum. Integrating the technicd and
stientific dements of sustainable agriculture would
help upgrade the high school agricultural
education curriculum to meet the needs of students
preparing to enter the work force of the 218
century food and fiber system. (National Council
for Agricultura Education, 1995).

Williams and Wise (1997) discover that
even though high school agriculturd education
sudents were poditive about the potentiad impact
of sudanable agriculture, they do not fully
understand how  sugtainable agriculture
components fit together and relate to socid goas
such as qudity water, safe food and preservation
of naturd resources. A better understanding of
students knowledge of and impact expected from
sugtainable agriculture would aid the development
of teeching and learning initidtives in this area

Purpose and Objectives
The purpose of this study was to assess
sudents thoughts on sugtainable agriculture. The

specific objectives were to: (1) determine student
self-assessed knowledge of sdected sustainable
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agriculture practices and (2) determine the impact
expected from sudtainable agriculture.

M ethods and Procedures

The targeted population was al eeventh
and twelfth grade students enrolled in agriculturd
education courses in lowa during the 1998 Spring
semedter. Ten schools were randomly  selected
from each of the sx FFA didricts in lowa to
paticipate in the <udy.  Stratified random
sampling was used to ensure proportional
representation from each region of the state. The
agricultural education teachers in these 60 schools
were asked to administer the instrument to
dudents in agriculturd education classes sarving
primarily juniors and seniors. However, only 3 1
teechers (schools) voluntarily participated in the
sudy. Thus, inference beyond the 386 student
respondents should be made with caution.

Instrumentation

An instrument developed by Wise (1993)
was updated and used in this study. The
ingrument included Likert-type scales to measure
sudent’s perceived knowledge of 19 sustainable
agriculture practices commonly advanced in lowa
and dudent's perceived impact of sudanable
agriculture on 23 aspects of agriculture and the
environment.  Wise (1993) reported Cronbach
apha coefficients of .90 and .82 for the knowledge
and impact measures, respectively.

Results

Student Knowledge of Sudtainable Agriculture

A four-point scale (1 = know nothing, 2 =
know alittle, 3 = know some, 4 = know alot) was
used as a sdf-measure of student knowledge for
19 sudanable agriculture practices commonly
advanced in lowa The findings reveded that
dudents have additiona things to learn about
sugtainable agriculture. The data in Table 1 show
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Tablel. Student Knowledge of Sustainable Agriculture Practices (n = 386)

Knowledge Statement M SD | KN %* | NL%* | KS%* | KAL %*
No-till 2.21 | 1.04 15.9 15.1 37.6 31.3
Rotationd  grazing 278 | % 12.0 24.0 40.2 23.8
Livestock manure management 258 | ® 17.8 25.7 37.4 19.1
Low input livestock fadilities 240 | 89 22.2 29.0 35.5 13.3
Hoop houses and deep bedding for swine | 242 | 1.07 | 264 | 23.2 32.4 10.0
Buffer drips 236 107 | 292 | 217 32.9 16.2
Ridge ftillage 235 97 24.3 28.5 35.5 11.7
On-farm research 233 93 21.5 34.6 33.1 10.8
Herbicide resstant crops 233 99 | 249 296 33.0 12.6
Insect resstant crops 2.32 | 93 21.7 35.2 321 11.0
Narrow gtrip intercropping 2.30 99 26.7 28.3 33.5 11.5
Biologica control of pests 227 99 269 31.3 30.0 11.7
Integrated pest management B2 ) 26.4 34.7 30.8 8.1
Fall seeded cover crop 221 9 30.7 27.3 32.0 10.0
Filter drips 220 | 101 311 27.9 29.8 11.0
Row banding of herbicides 24 | o 30.0 33.2 26.9 9.9
Late soring soil nitrate test 208 | A 33.4 31.3 28.7 6.5
Agroforestry 185 A 46.3 28.8 18.6 6.3
Alldopathy 157 | 8 | 658 | 157 14.4 4.2

*KN = know nothing; KL = know little; KS = know some; KAL = know a lot

that the mean scores for the practices were below
midpoint (2.5) on the four-point scale for al but
three of the practices no-till, rotational grazing,
and livestock manure management. These same
three practices were dso the only ones on which
50% of the students rated themsdves as either
“know some” or “know a lot.” Over two-thirds of
the students rated themselves as “know some’ or
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“know a lot” about no-till, a practice were the sl
is not tilled before planting, crops are planted in
narrow rows, and herbicides are used to control
weeds (Logan, 1990). The four animd relaed
prectices dudied (rotational grazing, livestock
manure management, low input livestock fadilities,
and hoop houses with deep bedding for swine)
were among the top five in knowledge scores with
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means ranging from 2.42 to 2.76.

Wise (1993) also found that lowa
agricultura  education students had a reatively
high knowledge of rotational grazing. Livestock
and manure management practices have been the
focus of research and extenson initiaives in lowa
in recent years (Leopold Center for Sustainable
Agriculture, 1998, 1999). Students had the least
knowledge of “dldopathy” and “agroforestry,”
with means below 2.0 on a four-point scale, and
more than 75% of the raings being “know
nothing” or “know little”

Expected Impact from Sudainable Adriculture

The instrument included 23 items to
measure expected impacts from sustainable
agriculture. A five-point scae was used where 1
= vay unlikdy, 2 = somewha unlikdy, 3 =
unsure, 4 = somewhat likely, and 5 = very likely.
Table 2 reports the means, sandard deviation, and
percentages for each of the impact Statements.
Students perceived sustainable as having an impact
on al three components of sustaingble agriculture:
economic, environmenta, and socid. The means
for dl 23 expected impacts were above midpoint
(3.0) on a five-point scade. Nine of the impacts
had means grester than 35. These included
“consarvetion of soil,” “changes in equipment,”
“protection of water quality,” “greater
management  requirements”  “more  livestock,”
protection of wildlife,” “safer food,” “protection of
woodlands,” and “benefits for society.” Also, over
50% of the respondents perceived these items as
“somewhat likdy” or “very likdy” impacts from
sudaindble  agriculture.  Strongly  embedded in
these highest rated expected impacts are eements
of environmental and socid outcomes and, to a
lesser degree, economic dimensions.

Conclusons and Recommendations

Respondents rated themselves as having
limted knowledge of sudanable agriculture
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practices; however, the ratings of impacts
expected from sudanable agriculture were high.
Expected impacts were especially high for
environmenta and socid dimensons, but less o
for economic aspects. Similar thoughts regarding
sugtainable agriculture were observed among lowa
famers (Duffy, 1999). These divergent findings
between perceived knowledge and expected
impact seem to padld the agriculturd industry
with regard to sustainable agriculture. Sudtainable
agriculture may ill be more of a philosophy,
advocating economic, environmenta, and socid
benefits, than a knowledge base featuring
gpproved farming practices. The food and fiber
system is in the beginning stages of responding not
only to wha humanity needs today but dso to
what future generations will require (Brady,
1990).

Student belief that sugtainable agriculture
has the potentid to have a podtive impact on
agriculture provides a foundation for additiond
leaning.  On the bass of sudents beief that
sustainable agriculture has the potential to
influence environmenta, socid, and economic
dimengons of agriculture, curriculum specidigs
and teachers can develop teaching and learning
opportunities where sudents can expand ther
knowledge of sustainable agriculture practices. As
ressarch yidds new findings, educators should
integrate appropriate technologies into the school
curriculum, dlowing sudents to deveop the
knowledge that will help them redlize the potentia
they see in sudtainable agriculture.
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