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Abstract

Introduction

Surveys were sent to colleges of agriculture to
document changes of mission, departments, and
majors from 1997 through 2002, as well as to docu-
ment respondents' perceptions of competencies,
skills, methodologies, and pedagogy in the classroom;
approaches to student learning; and key issues for the
future of agriculture and food-systems education.
The institutions responding to the survey are in the
midst of change, with 94% of the responding 52
institutions changing mission, departments and/or
undergraduate majors from 1997 through 2002.
Problem solving, written and verbal communication,
and critical thinking were the competencies and skills
rated highest by the respondents, who also rated
hands-on learning (experiential learning and field
trips) as equally important to traditional lecturing as
a learning approach.

Respondents identified the key issues facing
agricultural and food systems education in the future
as: changing the image of agriculture and how it
relates to student recruitment; encouraging a
systems (interdisciplinary) approach to the study of
agriculture; fostering appreciation of diversity and
development of global perspectives; facilitating the
transition from a teaching paradigm to a (student-
centered) learning paradigm; finding new educa-
tional applications for technology and developing
appropriate instruments for assessing technology's
impact on learning; and developing more stable
sources of funding and other resources necessary to
provide top-quality undergraduate education

The Morrill Act of 1862 established a national
system of publicly funded colleges dedicated “to teach
such branches of learning as are related to agricul-
ture and the mechanic arts, in order to promote the
liberal and practical education of the industrial
classes in the several pursuits and professions in
life”(NASULGC People and Programs, 2001, p.16).
The colleges created by the Morrill Act were funded
by the sale of publicly owned land and became known
as land-grant institutions. The Second Morrill Act, in
1890, created 17 colleges and universities for black
students. These institutions, now known as the
“1890s land grants,” are a legacy of the “separate but

equal” policies of the United States in the late 19th
century. A third federal law the Elementary and
Secondary Education Reauthorization Act of 1994
extended land-grant status to 29 Native American
colleges.

Agriculture remains a main focus for land-grant
institutions. But as agriculture has changed, the
land-grant institutions have changed as well. Lee and
Thomas (1995, p. 11) observed that “agricultural
education changed through the years and will
continue to do so in the future. Prosperity for agricul-
tural education demands making adjustments.”
Their research also indicated that change processes
take distinctive courses in different places, with the
result that “local programs and state-level direction
for programs vary tremendously among the states”
(p. 11).

This variance reflects the complex character of
agriculture. The term “agriculture” itself, as it is
used today, encompasses the food system, natural
resources, environmental sciences, biotechnological
sciences, and food and fiber production, processing,
marketing, distribution, and consumption.
According to Kunkel (1995), “Gone is the limitation
of the scope of agricultural education in the 4-year
institutions to production and marketing processes.”

In the late 1980's and 1990's business and
industry, as well as higher education, was challenged
to re-think its major mission to prepare for the 21st
century. Business was bombarded with total quality
management (Walton & Deming, 1988)), just-in-time
management (Sandras, 1995), reengineering (Ham-
mer and Champy, 1993), and learning communities
(Senge, 1994). Higher education and specifically
colleges of agriculture were also being challenged to
think about the need for change in order to address
issues in the 21st century (National Research Council
1988 and 1992; Enhancing the Future of the Land
Grant System, Symposium, 1992; Pickert, 1992;
Meyer, 1992; Meyer, 1995; Lunde et al., 1995; From
Issues to Action: A Plan for Action on Agriculture and
Natural Resources for The Land Grant Universities,
1996).

Changes in agriculture raise two important
questions with regard to land-grant institutions.
First, are land-grant institutions keeping up with the
rapid changes in agriculture and food systems? And
second, are land-grant institutions adequately
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preparing our food systems professionals for the
future?

In 1994, the W.K. Kellogg Foundation began
funding a nationwide initiative, Food Systems
Professions Education (FSPE), to examine these two
questions. Thirteen land-grant institutions received
FSPE grants. Each of the 13 collaborated with other
higher-education institutions in FSPE programs;
collectively, more than 60 higher-education institu-
tions land grants, community colleges, tribal
colleges, and other public and private institutions
took active roles in FSPE.

The FSPE initiative challenged land-grant
institutions to re-think education for the future and
to restore land-grant education to its original mission
of serving society as a whole. All FSPE projects began
with an 18-month visioning period. Representatives
of stakeholder groups were recruited for participa-
tion in the extensive process of generating a vision of
food-systems professions education for the year 2020.
Recruiting involved large- and small-group presenta-
tions by project staff and visioning sessions involving
between 6 and 150 stakeholder representatives. The
visioning sessions led to the creation of a vision
statement for each of the 13 FSPE projects and goals
and objectives to be achieved in pursuit of those
visions. (Silag, et al., 1998).

After the visions were created, the Kellogg
Foundation awarded an additional 5 years' funding to
each of the 13 FSPE projects to support implementa-
tion of innovative approaches, creative ideas, and
new models of collaboration and partnership inspired
by their respective visions. Implementation activity
was meant to catalyze change within land-grant
institutions (Silag and Schultz, 2001). Especially
valued in the 5-year implementation phase would be
new ways to connect post-secondary education,
business and industry, and government and other
community institutions a major objective generated
in one form or another during the visioning phases of
all l3 FSPE projects.

Now, eight years later, results of the survey
research reported here document some of the
changes made in the colleges of agriculture at land-
grant institutions, including FSPE institutions and
institutions that did not participate in the FSPE
initiative. Changes examined in the survey included
changes in mission, departments, programs, and
learning approaches taking place during the years
1997 - 2002.

The purpose of the study was to explore changes
in undergraduate agricultural and food systems
education in land-grant universities and to identify
key issues facing agricultural and food systems
education. The study's concrete objectives were to
review

• Changes in the names of colleges of agriculture
• Changes in departments and majors at colleges of

agriculture at land-grant institutions
• Changes in teaching and learning approaches in

undergraduate agricultural and food systems
education

• Key issues facing undergraduate agricultural and
food systems education

A survey instrument was developed to generate
information appropriate to the objectives of the study.
Extensive discussions with representatives of the 13
FSPE project groups informed the contents of the
survey instrument, as did frequent visits with
Kellogg Foundation staff to coordinate the design of
the FSPE study with the research designs of other
Kellogg-funded initiatives.

Surveys were sent to the Academic Associate
Deans in Colleges of Agriculture of the fifty 1862
Land Grant Universities as listed in the 2002
Directory of the National Association of State
Universities and Land Grant Colleges (NASULGC),
plus to the Associate Deans of five institutions who
are members of the American Association of State
Colleges (AASCU) and also affiliated with
NASULGC. In addition, surveys were sent to
Associate Deans of all 1890 institutions listed in the
2002 NASULGC directory (fifteen of the eighteen
institutions were listed). Surveys were also sent to
fifteen 1994 institutions. Of the 85 surveys that were
distributed, 52 were completed and returned for a
total response rate of 61 percent.

Changes in undergraduate education in colleges
of agriculture could be generated at the formal level
(policies, programs, procedures, relationships, and
funding mechanisms) or at the informal level (what
happens in the classroom). The survey, therefore,
contains questions dealing with the formal structure
of colleges of agriculture (mission and changes in
departments and majors), as well as questions
dealing with the informal level of undergraduate
education (ratings of skills, competencies, methodol-
ogies, pedagogy, and learning approaches).

Part of the original rationale for the Food
Systems Professions Education initiative was to
foster innovative ways to ensure a food-systems
workforce prepared to meet the opportunities and
challenges of the 21st century. The SCANS Report
(1991), a national commission of business leaders and
educators, decried the lack of practical verbal and
mathematical skills evident among beginning
employees, including beginning employees whose
educational achievements would have predicted
otherwise. The SCANS Report contended that
educational institutions over-emphasized training in
reading and writing at the expense of training in
talking, listening, and other competencies that are
highly valued by employers.

Teaching undergraduate education does not
singularly focus on skills and competencies. While
important, the instructor also has to consider other
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important methodologies, such as promoting team-
work, community or service learning, study abroad
opportunities, understanding cultural diversity, and
preparing the student for participating in research.
Therefore, the survey included questions to deter-
mine the importance of many different dimensions in
undergraduate teaching, including competencies,
skills, and methodologies. The respondents were
asked to rate dimension from “very important” to
“not important at all.”

Barr and Tagg (1995) have identified an institu-
tional paradigm shift from teaching (or instruction)
to learning, where instead of primarily lecturing, the
faculty engages students through a number of
learning approaches, including experiential learning,
field trips, team projects, and team teaching. The
agriculture and food systems education study groups
whose work is reported in Kunkel et al. (1996)
recommended a similar change: “the college of
agriculture should put the student first” (129). In its
guidelines for change, the study groups also recom-
mended trying new methods of teaching teaching
students “how to think, not what to think” and
giving students opportunities to integrate knowledge
and skills in experiential learning situations (134-
135).

The survey included questions to determine
whether agriculture and food systems educators saw
evidence of this type of pedagogical change on their
campuses. As change indicators, the survey listed 12
learning approaches. Half of the approaches are
considered in the professional literature to be
traditional and half are considered innovative.
Respondents were asked to rate each approach from
“very important” to “not important at all.”
Respondents' ratings were viewed as a reflection of
the degree to which their colleges of agriculture had
shifted from a teaching paradigm to a learning
paradigm.

The survey also included open-ended questions
designed to elicit information about activity at
specific institutions. Respondents were asked to
provide examples of the most innovative learning
approach and the most innovative practice in agricul-
tural undergraduate education in their college. The
final question of the survey asked the respondents to
identify key issues for the future of undergraduate
agricultural and food systems education.

The survey questions were developed using a
Likert scale of 1 to 5, with 1 meaning “not important
at all” and 5 meaning “very important.” The open-
ended questions were qualitatively analyzed, group-
ing similar answers together in order to distill the
answers into like groupings. Some of the open-ended
responses appear in Tables 1-6.

Of the 52 responding institutions, 45 (87%) are
1862 institutions, 4 (8%) are 1890 institutions, and 3
(6%) are 1994 institutions. Given the distinct differ-

ences between the three categories of land-grant
institutions and the low representation in two of the
categories, these composite numbers have limited
value. Fifty respondents included the number of
students and departments in their respective col-
leges, and 48 respondents included the number of
majors as well. The mean number of students is
1,673, ranging from 92 to 6,329 students. For respon-
dents reporting institutional and program data, the
mean number of departments is 10.5, and the mean
number of majors is 15.3. Of the responding institu-
tions, about 1/3 (36%) have 1-999 students; about 1/3
(30%) have 1,000 - 1,999 students; and about 1/3
(34%) have over 2,000 students.

Remarkably, 94% of the responding colleges
made changes in mission, departments, or majors
between 1997 and 2002. Of these colleges, 33%
changed their mission statement, 56% established
new departments or discontinued departments, and
77% established new majors or discontinued existing
majors.

The names of the colleges in this survey range
from the traditional, stand-alone “College of
Agriculture” (14% of respondents) to colleges making
no reference to agriculture in their names (4% of
respondents). The colleges of the vast majority of the
respondents (82%) had “Agriculture” or “Agricul-
tural” in their names combined with other
descriptors, such as

• Life Sciences (12 colleges)
• Natural Resources/Natural Sciences (11 colleges)
• Environmental Sciences (6)
• Food (5 colleges)
• Agricultural Sciences (5)
• Family Consumer Sciences/Home Economics (3)

Nearly half (47%) of the respondents regard their
colleges' names as very reflective of their undergradu-
ate programs, while 43% regard their colleges' names
as somewhat reflective and 10% regard their colleges'
names as not reflective of their programs.

Changes in the missions of colleges of agriculture
occuring during the five-year period in question were
reported by 33% of the respondents. Changes in
mission noted by the respondents include:

• Broadening the scope of agriculture, to include
biotechnology, economic viability, natural
resource management, food safety, community
viability, consumer education, sustainable
agriculture, landscape horticulture, veterinary
medicine, and agricultural economics and
biosystems engineering, while reducing
traditional production agriculture curricula due
to decreasing enrollment in agronomy,
prodution horticulture and animal production

• Reaching out to students coming from urban
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areas
• Conducting applied research across disciplines

(including split appointments) that benefits the
region served by the land-grant institution

• Expanding service courses provided by the college
of agriculture to the university as a whole

• Enhancing undergraduate experiences; produing
workforce-ready college graduates

• More emphasis on learning (student outcomes),
rather than teaching (institutional assets)

The importance of the mission is reflected in the
fact that 94% of the associate deans responded that
the mission either entirely or largely influences
undergraduate education, while only 6% of the
associate deans think the mission of the college only
somewhat influences undergraduate education.

From 1997 through 2002, almost 90% of the
responding colleges have made changes in either the
departments and/or undergraduate majors.
Concerning departments, 42% of the respondents
indicated that they had established new depart-
ments; 35% of the respondents indicated that they
had discontinued existing departments. When asked
about specific departmental changes (an open-ended
question), many respondents listed examples of
merged departments where some old departments
were discontinued and newly named departments
emerged. Table 1 lists newly established depart-
ments; Table 2 lists merged departments. While some
colleges both established new departments and
discontinued old departments, 44% of the respon-
dents stated that they neither established new
departments nor discontinued existing departments.

Concerning undergraduate
majors, 67% of the respondents
indicated that they had established
new majors, while 40% of the
respondents indicated that they had
discontinued majors. The newly
established majors were clustered in
four major areas: (See Table 3 for
specific examples.)

• I n t e r d i s c i p l i n a r y a n d
interdepartmental majors

• Environmental majors
• Systems-approach majors
• Plant and horticulture

majors
• Biotechnology and medical

majors
The discontinued majors were

clustered in four major areas: (See
Table 4 for specific examples.)

• Traditional agriculture
• Natural resources
• Food science
• Other subject areas
While some colleges both estab-

lished new majors and discontinued
old majors, 23% of the respondents
indicated that they neither estab-
lished new majors nor discontinued
majors.

The survey identified two areas
for assessing undergraduate
practices in the classroom. The first
area was identified as "dimensions in
undergraduate education" and
included competencies, skills,
methodology, and pedagogical

Changes in Departments and Majors

Dimensions/Learning
Approaches in Undergraduate
Education:
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practices. This eclectic section listed eleven dimen-
sions and asked the respondents to rate each dimen-
sion on a scale of 1 ("not important at all") to 5 (“very
important”). The dimensions receiving the highest
rankings were problem solving (4.19 mean), written
and verbal communication (4.17), and critical
thinking (4.17). The balance of the dimensions are
ranked according to their mean: internships and co-
ops (3.98), computer skills (3.94), teamwork (3.83),
understanding cultural diversity (3.79), creativity
(3.76), research (3.71), study abroad (3.29), and
community/service learning (3.19).

The second area for assessing undergraduate
practices in the classroom focused on learning
approaches. The respondents rated each dimension
on the same scale of 1 (“not important at all”) to 5
(“very important”). Experiential learning (4.00) and
lecture (4.00) tied for top importance; environmental

sustainability (3.98) and field trips
(3.90) tied for third. The remaining
learning approaches were ranked
very closely: team project (3.75),
domestic and cultural diversity
(3.71), emphasis on ethics (3.71),
international perspectives (3.67),
case study (3.62), discussion with
practitioners (3.60), team teaching
(3.54), and interdisciplinary teach-
ing (3.50). The closely clustered
mean ratings of learning approaches
suggests that at least some respon-
dents' institutions were using more
than one learning approach.

The distinction is often blurred
between learning approach as a
philosophy and as a practice, and
perhaps for this reason several
respondents duplicated their
comments. Therefore, the survey
responses from these two sections of
the survey have been combined and
categorized into nine areas. Table 5
presents the categories and selected
examples.

• Assessment and competen-
cies

• Experiential learning
• Service learning
• International education
• Educational collaboration
• A c a d e m i c s t r u c t u r a l

changes
• Use of technology
• Changing pedagogy and

methodology
• Freshman Orientation

As indicated, agricultural and
food systems education is in a period

of significant change, with 94% of the responding
institutions reporting changes in mission, depart-
ments, or majors from 1997 through 2002. Signs
abound in the survey data that colleges of agriculture
are incorporating new issues and approaches into
their curricula, addressing more diverse populations,
becoming more interdisciplinary, and shifting to a
student-centered approach to learning. But these
changes are taking place at a time of unprecedented
fiscal uncertainty educational costs continue to rise
and state education budgets continue to shrink and
there is no telling how a changing economy will
influence undergraduate education in the future.

Having traced several features of this complex
picture in the course of the survey, respondents were
asked to name the key issues for the future of agricul-

Key Issues in Agricultural and
Food Systems Education
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tural and food systems education. The responses
were grouped into 6 categories (below). Table 6 lists
the cluster categories and many specific examples of
issues. Responses to this question outnumbered the
responses for any other open-ended question.

• Funding and resources
• Diversity of perspectives, including global
• Student-centered learning
• Student recruitment, and changing the image of

agriculture
• Systems (interdisciplinary) approach
• Rewards for faculty
• Use of technology and its impacts

Agriculture has been a primary focus for land-
grant institutions. However, agriculture is changing
from production and marketing to a food systems
approach fueled by technology changes, demographic
changes, and changes in pedagogy. That Colleges of
Agriculture are engaged in change is clearly indicated
by the fact that more than a third of the surveyed
institutions (33%) have changed their mission from

1997 through 2002, and 90% are
adding, deleting, or restructuring
departments and/or majors. In
addition to these structural changes,
colleges of agriculture have begun to
increasingly embrace student-
centered pedagogies as well. Hands-
on learning (experiential learning)
was ranked equally with traditional
lectures as the most important
learning approaches. And among
various dimensions of undergradu-
ate education, the associate deans
rated active approaches to learning
problem solving, written and verbal
communication, and critical
thinking as “very important.”

Clearly, the respondents in this
survey feel strongly that undergrad-
uate agricultural and food systems
education presently and in the
future must focus on change. The
most important changes that they
recommended include:

• Changing the image of
agriculture and how it
relates to student recruit-
ment

• Encouraging a systems
(interdisciplinary) approach
to the study of agriculture

• Fostering appreciation of
diversity and development of
global perspectives

• Facilitating the transition
from a teaching paradigm to a (student-
centered) learning paradigm

• Finding new educational applications for
technology and developing appropriate
instruments for assessing technology's impact
on learning

• Developing more stable sources of funding and
other resources necessary to provide top-quality
education.

Not doubt, undergraduate colleges of agriculture
are already changing. The question is whether they
can change fast enough to meet the changing educa-
tional needs of the food system.
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