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Abstract

Goals for agricultural education outlined in the results of the Reinventing Agricultural Education
for the Year 2020projectproposed change at all levels of education including teacher education. For this
study, teacher educators and other stakeholders provided input about what changes in preservice programs
are needed in order to meet the needs of the future. A web-based statistical program was used to gather,
sort, rate, and display the input in the form of a concept map, providing visualization of the concepts
through cluster analysis. A group ofparticipants met to examine the results of the project and to determine
any desired action based on the results. The group decided to promote the development of national

dandardsfor teacher education in agriculture. This decision was adopted by the Program I mprovement
Committee of the American Association of Agricultural Education as part of its Program of Work and
represents a philosophical shift of the organization as it moves toward the next century.

Introduction/Conceptual  Framework

In 1996, The National Council for
Agriculturd Education (The Council) implemented
the Kelogg-sponsored Reinventing Agricultural
Education for the Year 2020 (RAE 2020) project.
This initiative focused on visoning the future of
agricultural education and involved over 10,000
individuals from across the nation and its
territories (RAE 2020 Steering Committee, 1999).
Results were directed toward needed change in
our professon to include agriculturd literacy,
teecher supply, lifdong learning, and partnerships.
A response from teacher educators to these
identified areas of change will hep ensure success
of the RAE initigtive. This article presents results
of one research-based activity that has motivated
a group of teacher educators to work toward
change to meet the needs of future secondary
programs.

The conceptud framework for this article
is divided into two sections. @) the rationde behind
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the project to examine teacher education’'s
response to Reinventing Agricultural Education
for the Year 2020, and b) an examination of
concept mapping as a type of structured
conceptudization, which can be used to develop a
framework to guide planning.

The Rationde for Teacher Education Resnonse to
RAE 2020

Agriculture is an applied science that
combines principles of the physcd, chemicd, and
biologicd stiences in the production and
processng of food and fiber. As curriculum
developed over the years, the vocationd sKill
component of agricultural education became the
focus for ingruction as opposed to an emphasis on
the “why” of production practices (NRC, 1988).
According to the Nationd Research Council
(NRC) in its 1988 report Understanding
Agriculture. New  Directions for  Agriculturad
Education, the justification for a focus on
production agriculture was that early agriculturd
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educators were primarily concerned with training

sudents to become practicing farmers (NRC, .

1988). As a practice established in the 1920s, this
was one of the guiding influences for secondary
indruction through the mid-1980s. Changes in the
curriculum reflected changes in production
agriculture-new and more efficient ways of
showing “how” (NRC, 1988).

These traditions of production agriculture
coexist with results of RAE 2020 that dlude to
such notions as emerging biotechnologies,
environmenta concerns, and other teachers (eg.
stience) offering indruction in agriculture in some
communities (RAE 2020 Steering Committee,
1999). These tensions are a result of the
agriculture industry being so broad as to
encompass dl areas of academics dong with the
varying complexities in the skills needed by its
workforce. Changes are needed in both the
content to be delivered in the secondary
agriculture dlassoom and the manner in which it
must be ddivered.

Agriculturd education has evolved into a
hybrid modd of vocationd-technica-applied
science and mathematics education with a
relationship to maingream voceationd-technica
education as ill-defined as the one it has with the
academic  disciplines (Conroy, 1999).
Recognition and response to this evolution are
necessary for improvement of educationd and
employment opportunities for youth who will face
technologies and management systems that
demand high-level cognitive skills Centrd to
meeting these industry needs will be teacher
education programs that prepare teachers to plan,
deliver, and assess indruction in the technologica
age. Planning for this type of change in teacher
education a the naiond level would srengthen
the professon and provide a timely response to the
RAE 2020 initictive.

The fird dep in planing is the
conceptudization of gods and objectives, needs,
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resources, and capabilities that eventually
comprise the dements of a plan or “aticulation of
thoughts, ideas, or hunches and the representation
of thesein some objective form” (Trochim, 1989a,
p. 1). The following section describes concept
mapping as a method that can be used to assst
groups in the theory and concept formation stages
of planning for change.

Concept Mapping as a Tool for Planning

Social scientists utilize a variety of
methods and processes that are hepful in the
formulation of a planning or research
project-brainstorming, nomina group techniques,
focus groups, Delphi techniques, facet theory, and
quditative text andysis (Trochim, 1999). Concept
mapping is “a type of structured conceptudization
that can be used by groups to develop a
conceptua framework to guide evaudion or
planning” (Trochim, 198%, p. 1). Structured
conceptualization can be defined as a sequence of
concrete operationdly defined steps that yidd a
conceptua representation of the group’s idess for
necessary change (Trochim & Linton, 1986). The
process is useful when there is a group of
individuas interested in developing a conceptud
framework for evaluation or planning. The
framework is displayed in the form of a concept
map which is a pictorid representation of the
group's thinking-it displays dl of the idess of the
group relaive to the topic a hand, shows how
these ideas are related to one another, and shows
which ideas ae more reevant, important, or
appropriate (Trochim, 1989a).

The mgor benefit of the concept mapping
process is that it brings order to a task that could
be extremey difficult for groups to accomplish. It
has severd didinct advantages in that it @)
encourages the participant group to stay on task,
b) expresses the conceptua framework in the
language of the participants rather than the
program planner, c) results in graphic
representation which shows adl mgor idess and
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ther reationships, d) is comprehensble to 4l

participants and can be shared with other groups .

and audiences eadly, and €) has been shown to
improve group cohesiveness and morde (Trochim,
1989a).

Concept mapping was chosen to develop
a framework for the teacher education response to
Reinventing Agricultural Education for the Year
2020 because of its proven vaue in involving
relevant stakeholder groups in the act of creating
the plan (Trochim, 1989 Trochim, Cook, &
Setze, 1994). Multiple planning and evauation
projects in which concept mapping has been
utilized have shown its vaue in heping people
think more effectivdly as a group without losng
thar individudity. It dso is ussful in hdping
groups manage the complexity of ther idess
without lodng the deals or trividizing one
person’s notions or ideas (Trochim, 1999).

Statement of the Problem

Agriculturd education has been druggling
with drategic planning on the nationd levd for
many years (Eaton & Bruening, 1996; NRC, 1988;
Pope, 1992). Recommendations resulting from
national studies such as Understanding
Agriculture. New  Directions for  Agriculturd
Education (NRC, 1988) have not met with success
in terms of mohilizing the teacher educators to
develop a response to the recommendations
(Conray, 1997). This paper provides a description
of the use of one research tool known as concept
mapping as a means to conceptudize the thoughts,
ideas, and suggestions of teacher educators and
others reative to changes which must occur in
teacher education to meet the needs of secondary
programming in the future.

Purpose and Objectives
The purposes of this article are to present

a new and innovative form of research to the
agriculturd education community and to describe
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how this process was undertaken to conceptudize
a planning drategy leading toward a desred
change. Teacher education response to
Reinventing Agricultural Education for the Year
2020 will be addressed as the context in which this
process was engaged. Specific objectives were to:

a) Describe how the concept mapping process
was utilized

b) Discuss in generd terms the outcome of the
concept mapping process

c) Describe how the prdiminary outcomes are
being utilized

M ethods and Procedure

The authors purchased the license to utilize
The Concept System, v1.75, developed by Dr.
William Trochim of Corndl Universty, a soecidist
in program planning and evaduaion. The project,
entitied Agricultural Education in the 2 7" Century
Project, utilized a website developed for use by
project participants and the project administrator.
There are Sx steps in the typica concept mapping
case 1) Preparation (sdection of participants and
development of focus), 2) Generation of
datements by paticipants, 3) Structuring of
datements (sorting and rating), 4) Representation
of concepts in the form of a concept map, 5)
Interpretation of the concept map, and 6)
Utilization of the concept map (Trochim, 1989a).
Each gep is described in the following sections
and follows guiddines established and vadidated by
Trochim (1989%).

Preparation

This gep involves two separate activities:
sdection of participants and development of the
focus question. Since conceptudization appears
to work best when it includes a variety of relevant
people (Trochim, 1989a), those invited included
teacher educators and others who subscribe to the
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American Association of Agriculturd  Educators
(AAAE) ligtserv, Nationd FFA dtaff, presdents of
al datefterritory agriculture teachers associations,
and selected science teacher educators (N~407).
All were contacted by e-mall sent via the AAAE
listserv, by persond letter from the project
adminigrator, or through e-mal not associated
with the AAAE ligserv, and asked to access the
Internet-based project website. Once participants
logged onto the project website, they were asked
to respond to the following focus question:

Please list one specific change that
must occur in pre-sarvice training
in order to better prepare
secondary teachers who will be
cgpable of meeting the chdlenges
facing agriculturd educetion in the
next century.

Gengration of Statements bv Participants

The Concept System website was set up so
that participants could braingorm by entering
gatements in response to the focus question. The
sysem did not record any information about the
participants to protect and guarantee anonymity in
the process. Paticipants could enter multiple
datements (one a a time), view responses of
others, and could aso log onto the system on
more than one occasion. A specified time frame of
goproximately two weeks was dlotted for this
phase of the project to enable as many people as
possible to enter the webste and provide
responses. Two reminders were sent to
participants, each of which generated additiond
responses.

Structuring  the Statements

Following completion of the two-week
braingorming phase of the project, the system
adminigtrator closed the webste to further input of
gatements.  All participants were invited to
volunteer to sort and rae the brainsormed
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datements, dso usng a webdte constructed
gpecificaly for the project. Fifteen individuds (5
Centrd Region, 3 Eagtern Region, 5 Southern
Region, and 2 Western Region of AAAE)
volunteered to peform the sorting and rating
phase. They conssted of two Ph.D. students, one
curriculum developer, one consultant, one
department chair, three full professors, three
asociate professors, three assistant professors,
and one extenson professonal. Each person was
contacted by e-mail with a follow-up phone cal
from the project administrator to provide a wak-
through of the system and to answer any
guestions. Completion of this phase resulted in a
ranking of al 170 brangormed statements using
a Likert-scde of 1 (Relatively Unimportant) to 5
(Extremely Important) followed by a sorting
activity in which participants grouped like
datements into “piles’ and named each resulting
group.

Representation of Concepts in a Concept Map

The sorting and rating process occurred
over a onemonth period to provide maximum
flexibility to paticpants All sorting and rating
did not have to occur a one time, which permitted
participants to conduct the activities during
convenient times. At the end of this phase, the
project adminigtrator again closed the webste to
futher input. Tweve of the 15 volunteers
completed both the sorting and rating components.
Their data were utilized for the mgor Satidtica
analyses required to map the conceptual
domain-multidimensional scaling and cluster
andyss.

Multidimensona scding andyss crested
a map of points that represented the set of
brainstormed statements, resulting in a set of x-y
values that were then plotted on a point map.
Each plot represented one datement. When
coupled with clugter andysis, the two-dimensiond
solution has been found to be an acceptable
graphic representation of results (Kruskd & Wigh,
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1978). The locations of points on the map
resulted from caculations of a smilarity matrix, or
how many times various statements were grouped
together by sorters. The stress vaue following 19
iterations was 0.309. While this is consdered to
be a high stress value in more controlled
psychometric testing environmentswhich are not
the case in concept mepping-it is within the
range of acceptable reiability for concept mapping
(Trochim, 1999). Hierarchica cluster andyss was
utilized to group individua satements on the point
map into clusters of dSaements tha reflected
smilar concepts. The Concept System analyses
used the Ward's hierarchical cluster anadlysis on the
x-y multidimengond scding coordinate vaues as
the standard procedure. The result of the cluster
andyds was a duger magp, showing visudly the
major aress of the map covered by each concept,
and their spatiad reationships.

Interpretation and Utilization of the Concept Map

A god of the project was to involve
teacher educators in a process to identify ways in
which AAAE could respond to the RAE 2020

project. The preliminary concept map and the 50
most important suggested changes were presented
to a group of 27 teacher educators, representatives
of USDE and The Council on December 8, 1998.
Sdection of the group provided geographica
diversty. The mgor god for the discusson was
information sharing-advising participants of
progress on the project, receiving feedback on the
concepts, and seeking volunteers to participate in
further work. Small groups discussed the concept
map. Notes were kept of the discussions and are
summarized in the following section.

Results

A total of 170 statements were entered into
the website, but it is not known how many
different individuals participated. As Stated earlier,
a feature of the System is that it can guarantee and
assure anonymity, which is a key component in
organizationa draegic planning and evauation.
The dtaements were sorted by mean ratings of
importance as determined by the rating process.
The 10 areas of most needed change are reported
in Table 1.

Table 1. Top 10 Areas Identified as Needed Changes in Presarvice Education

ltem Mean rating®

Enhance mentoring during the firgt three years of teaching 4.64
Teach students how to design and teach a complete unit 4.55
Mentoring program for beginning teachers with experienced teachers 4.47
Develop the atitude of developing ag specididts in education, not FFA teachers 4.45
Teacher education faculty should have regular professond development 4.45
Pre-sarvice ag educators must have knowledge and experience in working with 4.40
sudents from diverse backgrounds

Tran teachers to teach dudents problem-solving/criticad thinking skills 4.40
Fogter strong partnerships and linkages with USDA, CES, and ag industry 4.36
Focus not just on teaching specific “stuff,” but thinking about how to learn 4.36
Encourage ag ed students to join state NAAE group and let them interact with ag 4.36

teachers in the fidd

“Based on a scade of 1=Rdaivdy Unimportant to 5 = Extremdy Important.
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Eight clusters were identified and ranked
according to ther overdl means (Table 2).
Clusers related to preservice program
equirements were rated as the most important, but
there is not much difference between means of the
various concepts (Due to space limitations, Table
2 presents only the top three datements by
cluster). There dso may be confusion as to why
cetan datements are grouped within certain
concepts and not another. Figures 1 and 2 show
the gpatid relationship between the various
statements and respective concepts. A Satement
in the Enhance Professona Development cluster
could be very close to the Improve Standards and
Structure cluster. The boxes containing the “Xs’
(Fgure 2) on the Enhance Professond
Development and Reform Pre-Service Curriculum
clusters show the positions of two actual
datements, both deding with curriculum issues. A
discrepancy in placement of Statements in what
appears to be inappropriate concepts can be
atributed to the variability of sorting. This was
reflected in the moderately high (but acceptable)
stress value calculated as part of the
multidimensond scding procedure. However, the
overd| effect of this is minimd; the concepts are
dill very wdl defined and reflect the mgority of
the Statements placed together as part of the
sorting process.

Reactions of Teacher Educators to the Concept
Maps

Participants a the December 1998 meseting
were informed of the overdl purposes of the
meeting: @ to review results of the concept
mapping project and b) to determine which
members of the group were interested in
participating in follow up discussions to develop a
teacher education response to RAE 2020. As
dated earlier, the group received copies of the
preliminary concept map, and the top 50
prioritized Satements for action as identified
through the rating process. Four groups were
asked to study the concept maps and the
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Statements to decide if therewas agreement on the
general concepts that should be addressed as part
of a teacher education response to RAE 2020.
They were aso asked to develop additiona

concepts, if necessary.

Individual groups reported back to the
whole group and enthusiagtic discusson occurred
around the centrally mapped theme-Reform Pre-
sarvice Curriculum. Discussons dso focused on
interrelationships of other concepts to this centra
issue. Mahematicdly, datements identified as
part of the cluster “Reform Preservice
Curriculum” ae related more to the set of 4l
datements than are those in any other cluger, as
evidenced by the podtion of this cluger in the
center of the map. One of the groups identified an
area in which teacher education in agriculture has
not had a key role-setting policy on the federa or
date levels.

The consensus of the larger group was that
If standards for teacher education were developed,
the issues of involvement in policy deveopment
would be addressed as wdl as those
conceptualized by the concept mapping. The
group believed that standards could be utilized as
the bads for reforming preservice curriculum,
which would result in enhanced program planning
and a dructure for daff development a the
univerdty levd. As for the policy setting issue, it
was felt that nationd standards could be the
leverage for setting policy and directing funds to
priority aess of agriculturd educaion. The
results of the meeting represent an important step
in development of a teacher education response to
RAE 2020.

It should be noted that the authors sensed
the enthusasm and excitement of the group as
they reached consensus. The group decided that
nationd dandards for teacher education are
needed and that an ad hoc working group within
the AAAE structure should oversee the
development All participants agreed with these
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Table 2. Reative Importance of Clusters

Average
Cluger name ratingd Top three statements (meand)
Enhance 3.76  Enhance mentoring during first three years (4.64); mentoring program
professiona for beginning teachers with experienced teachers (4.47); teacher
devel opment education faculty should have regular professona development (4.45).
Develop partners 3.72 Foster stronger linkages with USDA, CES, and industry (4.36);
and linkages teachers must become part of the tota school (4.27); communicate
rewards of teaching as a professon (4.27)
Provide experientid preservice activities
Provide 3.69 Teach students how to design/teach a complete unit (4.55); Pre service
experientia educators must have knowledge/experience in working with students of
presetvice diverse backgrounds (4.40); Train teachers to teach students problem-
activities solving and critica thinking (4.40)
Improve standards  3.58 Develop attitude of developing ag specidigts in education, not FFA
and dructure teachers (4.45); encourage students to join NAAE sate group and
have them interact with teachers in the fidd (4.36); revitdize Ph.D.
programs (4.27)
Build 3.53 Closer linkages must be developed/maintained with ag industry (4.27);
collaboration get indudtries involved (4.27); train teachers to make better
locally connections to the industry (4.09)
Reform preservice 3.49 Promote interdisciplinary and collaborative teaching (4.18); innovative
curriculum curriculum (4.18); enhance teachers &hility to guide students in
research and specia projects (3.9 1)
Expand youth and 3.48 Vaiety of ingructiona learning (4.09); ag educators must learn how to
leadership integrate ag into core of middle school/other programs (4.00); need to
programs better prepare our teachers to work with culturdly diverse students
(4.00)
Enhance science 3.35 Recruit students that truly represent our cultural diversty (4.00);

and technica
requirements

evauate ag science concepts needed to be taught in schools and require
(39 1); increase biology and chemidry requirements in preservice
program (3.82)

9Based on a scale of 1=Rdatively Unimportant to 5 = Extremdy Important
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decisons, and it was decided that the information

would be presented to the AAAE Program -

Improvement Committee for action. The Program
Improvement Committee met and agreed to
promote the initiative.

Conclusions, Discussion, and
Recommendations

The dgnificance of the reslts of the
concept mapping project is that they represent a
shift in philosophy for AAAE and its membership.
Over the past 20 years, various individuas and
programs have attempted to organize and mobilize
support for nationa standards.

In most cases, support was highly locdized
to specific programs or dates. Informd interviews
with individuas involved in atempts to develop
sandards in the past reveded that smdler teacher
education programs were not in favor of standards
because they viewed them as requiring many
things (fadilities, faculty, and courses) tha limited
resources would not permit.

Discussions at the concept mapping
meeting in December rased this issue agan,
however, the consensus was that program sze
cannot be a factor in the development of standards
and dandards can assist smdler programs to
leverage funds and promote change within ther
respective states and indtitutions. The concept
mapping project resulted in a representation of
redity-where participants are in ther thinking-,
but it dso yielded a suggestive device. According
to its developer, William Trochim, concept
mapping is both a “soft science’” and “hard art” in
thet it has qudities of both. The artistic procedure
yields an interpretable, suggestive picture while the
scientific procedure, if conducted properly, is
vdid, relidble, and has theory-enhancing vaue
(Trochim, 1989b). In the way that concept
mapping was usad for this dudy, both scientific
data analysis techniques and artistic
representations were beneficial in helping
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participants conceptualize what they wanted to do.

It is not possible to say whether the group
would have come to the same decison without the
concept map, but the visudization certainly
provided esse in underganding and interpreting
the information that had come in from across the
country. It might be said that the process yielded
conceptud clarity (Trochim, 1999) to what might
have otherwise been data in tables. At the very
least, the authors conclude that advantages of
concept mapping reported by Trochim in 1989
were observed as part of the process. a)
Paticipants stayed on task; b) The process
resulted in a conceptud framework in the language
of the participants rather than the project
adminigrator; ¢) The results were displayed in
grgphic form that showed the ideas and their
relaionships, d) Results were easy to share and
understand; and €) Participants were enthused
about the project and the decision to develop
sandards.  Further dudies utilizing concept
mapping are warranted to determine if the noticed
cohesiveness and conceptua clarity are evident. If
30, this technique could prove to be an invauable
tool for program planning, especidly for use with
large groups of individuas who are not located
close together.

Implications

This aticle presented a unique system for
use in program planning and evaudtion. The low
cost and ease of use permit it to be used within a
variety of settings and across geographical
boundaries. The authors found that the clams
made about the system by its developer were, for
the most part, observed to be true. Within a very
short period of time, data were collected, andyzed
usng sophisticated datigtical techniques (requiring
only a “point and dick” of the mouse button) and
presented to a representative group of participants
for interpretation. The participants appeared to
have few problems with their interpretations of the
concept map.
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The implications for agriculturd education
go far beyond the data reporting and the concept
map. The process brought together a group of
people to propose a solution to a problem. The
solution was the result of participants input, and
resulted in a decison to move toward change-a
change that had met with defeeat just a few years
ago according to one observer at that time. There
is dso something worthwhile to the notion of
conceptud  darity, as Trochim cdls it-the ability
to clearly SEE a concept as well as describe it.
Concept mapping, by showing the spatial
relationships of the various concepts, asIds
participants to prioritize or, as in the case of this
project, identify one preferred
outcome-standards for teacher education in
agriculture. If this is the contribution and response
that we will make, as a professon, to the RAE
2020 initiative, we will have more than met the
chdlenge to move forward in the next century.
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