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Abstract

Introduction

As modern societies place greater demand on
natural resources, professionals working in areas
impacting natural resources will increasingly have to
work with others to address contentious issues.
Students studying agriculture and natural resource
related fields would benefit from improved profes-
sional skills in debate and discussion of complex issues.
In this study, we investigated student perspectives on
debate in an introductory agronomy course using the
following questions: 1) What are student perceptions
of debate as a pedagogical method in an agricultural
classroom? and 2) Do the students find that debate
improves their content learning and communication
skills? In 2005, 106 students completed surveys with
agree/disagree statements, and short answer ques-
tions regarding debate. When participating students
were asked why they had chosen to participate in the
class debate part of the course, 85% listed "intrinsic" or
learning goals, and 83% of the participants listed extra
credit points as one of their motivations. Eighty-seven
percent of the participants expressed that debate
contributed to their learning of course material.
Students appreciated the way the debates encouraged
them to go from passive knowledge of course content
to active application of the material, and helped them
improve their communication skills and learn about
different points of view. Students' overall evaluation of
the debate experience was positive, with only two
negative responses. This study suggests that incorpo-
rating debate in the agricultural classroom was an
effective pedagogical method for improving content
learning and strengthening student skills in profes-
sional discourse on controversial societal issues.

Greater demand for natural resources, combined
with advances in technology, communication and
travel have made people more interdependent world-
wide. As competition for natural resources increases,
representatives of corporations, governments,
environmental groups, non-governmental organiza-
tions and others are more frequently working together
to discuss complex societal issues and possible solu-
tions. Consequently, the challenges and resulting
solutions of societal issues involving natural resources
require input from a wide stakeholder group. In this

new environment, agriculture professionals will
increasingly have to go beyond providing expert
knowledge to also discussing contentious issues
(Singletary et al., 2004). These authors concluded that
it is vital to train students on how to "deal coinciden-
tally with technical complexity, human diversity and
political sensitivity in a dynamic moment" (Singletary
et al., 2004).

Current curricula in agricultural fields may not be
meeting this emerging need. In a survey of alumni and
employers, Karsten and Risius (2004) stated that both
groups identified a need for more education in oral and
written communication. In particular, Karsten and
Risius (2004) found that employers think agriculture
graduates lack awareness of important environmental
issues and of different cultures and attitudes. Even
graduate agronomy students have trouble with
argumentative communication, according to one
recent study (Lindner et al., 2004). An examination of
their written work showed weaknesses in developing
well-supported and logical arguments.

One classroom exercise that may help enrich
agricultural curricula is the debate. Debate in other
classroom contexts has had several beneficial results.
First and most importantly, debate exercises have
increased content learning and critical thinking. As
Bellon (2000) and Goodwin (2003) have shown, the
challenging, realistic issues raised in a debate motivate
students to think critically about information, and
encourage them to engage the course material broadly,
deeply and personally. As Bellon (2000) states, "debate
is a complex, interactive experience that presents
students with personally meaningful challenges and
encourages intensive analysis". A meta-analysis of 19
studies demonstrated that any form of communication
instruction improved critical thinking, but that the
most significant improvements were found when
students participated in competitive forensic activi-
ties, such as debates (Allen et al., 1999).
Participation in debate activities has also been shown
to improve oral communication skillsinterpersonal as
well as public speaking (Bellon, 2000). In particular,
debate activities increase both self-confidence in
stating one's view and open-mindedness towards the
views of others. In Bellon's summary of the scholarly
consensus, participants in debate learn how to become
more flexible in debate, and to more effectively listen
to and understand other people's viewpoints, which in
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turn helps the individual to debate the issue in a richer
context. As Goodwin (2003) has documented, students
themselves appreciate the opportunity debate offers
them and learn how to recognize and manage differ-
ence of opinions.

While previous studies have examined the written
communication skills of agronomy students (Lindner
et al., 2004) and activities to improve oral group
communication skills (Sammis et al., 2003), little
attention has yet been given to public speaking and
debate activities or their related skills. In this study, we
investigated student perceptions of the benefits of
debate in the agronomy classroom using the following
questions: 1) Can agronomy students be motivated to
actively participate in classroom debates? 2) What, if
any, are the main barriers to student participation? 3)
What are student perceptions of debate as a pedagogi-
cal method in an agricultural classroom? and 4) Do the
students find that debate improves their content
learning and communication skills they will need to
function as professionals in an increasingly complex
and contentious world?

At Iowa State University, the introductory course

“Principles of Agronomy”
serves as a foundation
course for undergraduate
students in several
a g r i c u l t u r e - r e l a t e d
m a j o r s , i n c l u d i n g
Agronomy, Horticulture,
Animal Science, Ag.
B u s i n e s s , a n d A g .
Education. Generally 250
students annually enroll
in this three-credit 15-
week agronomy course
(Agron 114). The primary
focus of the course is to
introduce material that
w i l l h e l p s t u d e n t s
understand the science
and strategies underlying
crop production and soil
management.

Covering a chapter a
week from the Agron 114
course text (Mullen,
2005), the course consists
of 13 chapters: 1) crop
plant anatomy, 2) crop
plant classification and
identification, 3) crop
physiology, 4) climate, 5)
soils, 6) soil water, 7)
tillage and seeding, 8)
plant breeding, 9) seed
and grain quality, 10)
weed management, 11)

insect management, 12) crop disease management,
and 13) crop harvesting and storage. Educational
institutions worldwide often include a similar intro-
ductory plant-related course as part of their under-
graduate agriculture curricula.

Students use different learning styles in their
learning process (Kolb, 1981, 1984). In an effort to
meet the needs of students with different learning
styles, a combination of hands-on laboratory materi-
als, live plants and experiments in the greenhouse,
class discussions, and demonstrations to teach the
subject matter have been incorporated into the course.
Moreover, the instructors developed an interactive
multi-media computer program called CIMPLE,
which includes learner objectives, subject relevance,
digitized tutorial video, key concepts of material,
practice exercises, self diagnostic quizzes, problem-
solving scenarios, and environmental / ethical prob-
lems for each of the 13 chapter units of the text
(McAndrews et al., 2004).

One component of the Agron 114 course uses the
environmental / ethical problems part of CIMPLE and
class debate to challenge students to address environ-
mental or ethical issues associated with the technical
material covered in a chapter. This component is

Agronomy 114

Table 1. Shortened Version of One of the Environmental and Ethical Issue Components of
CIMPLE that is used in Class for a Topic of THINKER (debate) Activity in Agronomy 114
at Iowa State University Spring 2005

Table 2. Majors of Students Enrolled in Agronomy 114 during Spring 2005
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designed to increase student awareness and knowl-
edge of the broader ethical, environmental and social
issues that can be associated with technical solutions
within their disciplines, and to help students embrace
efforts to minimize negative environmental impacts of
crop production practices. In this component, we
emphasize real life situations that can affect agricul-
ture and society on a broad level, and gives students
the opportunity to practice higher learning skills,
including analyzing, evaluating, synthesizing, and
applying information, as well as improving their
communication and persuasive skills in a safe environ-
ment. Participating in this component of the course
requires students to think about the presented issue,
analyzing, synthesizing and applying information, and
therefore we nicknamed this component of the course
THINKER. Students participate in THINKER for
extra credit, receiving two extra credit points for each
five THINKER units completed. There are 13 total
THINKER units, one for each of the chapter topics of
the course.

For each of the 13 chapter units of CIMPLE, there
is one environmental / ethical issue. In the first part of
the environmental/ethical problem component, the
student is presented with a technical problem that can
be answered using past experience and material
covered in the course (Table 1). Once a technical
solution is reached, the program places the student in
a new problem-solving role, in which he or she is asked
to address the environmental and ethical issues
associated with the technical problems/solutions.
After making a decision and writing a statement
justifying the reasoning of the decision, the student
attends class to submit the decision statement, and to

discuss and defend and
their decision with other
students in a class setting
where the instructor
serves as an objective
facilitator.

During the spring
2005 course, students
were allowed the choice to
participate or not in
THINKER. Only those
students who wanted to
participate, had read the
environmental / ethical
issue and submitted a
written decision state-
ment were in the class-
room during the fifty-
minute class debate
activity.

In the classroom, the
instructor collects papers
and gives an overview of
the technical problem and
the environmental and/or

ethical issues associated with the problem. To main-
tain a positive environment for debate, at the begin-
ning of class the instructor reminds students to
respect and listen to each person's opinions, and to not
interrupt when others are speaking. After the techni-
cal issue and solutions are briefly discussed, the
instructor randomly assigns students into groups of
two or three to discuss their views of the topic with
each other. After 10 to 15 minutes, the students gather
into a circle with their chairs and the instructor
facilitates the debate. Each student has two to three
minutes to present his or her point of view on the issue.
After each student states their side of the issue, the
instructor facilitates students debate and discussion of
the topic. In some instances where the instructor
reviews the papers and finds that a considerable
majority of the students have the same view on an
issue, the instructor may randomly assign groups of
two to three students a specific side of the issue so that
all sides of an issue are represented. At the end of class,
students vote on the technical decision in view of the
"larger" issues discussed.

At the end of the course, 106 students completed
surveys asking demographic information, statements
to agree/disagree, and short answer questions regard-
ing argument and debate. There were two surveys
with the only difference being the wording of the
short-answer questions, depending on whether
students participated in THINKER during the course.
For the numerical data, an analysis of variance
(ANOVA) was conducted using SAS (SAS Institute,
1999). A thematic content analysis was used for the
qualitative data.

Methods

Table 3. Academic Classification of Students Enrolled in Agronomy 114 during Spring 2005

Table 4. Amount of Farm Experience of Students Enrolled in Agronomy 114 during Spring
2005
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Results and Discussion
Demographics

Motivation to Participate

Barriers

The 106 students who participated in the study
came from a variety of majors: 27 (25%) agronomy, 14
(13%) animal science, 16 (15%) agricultural studies, 11
(10%) agricultural education, 16 (15%) agricultural
business, and 24 (22%) other (Table 2). Sixty-five
(61%) students were freshmen, 25 (24%) were sopho-
mores, and 16 (15%) were juniors or seniors. Sixty
percent (n = 63) were farm reared with extensive field
and farm-work experience, 15% (n = 16) were farm
reared with little field and farm-work experience, 23%
(n = 24) were not reared on a farm but had some field
or farm-work experience, and 3% (n=3) had no field or
farm work experience.

When participating students were asked why they
had chosen to participate in THINKER, 39 of 47
participants (83%) listed extra credit points as one of
their motivations. A closer examination of their
responses, however, reveals that their reasons for
participating went deeper than this sort of "extrinsic
motivation." Eighty-five percent of the students listed
"intrinsic" or learning goals in response to questions
about their motivation or their expectations of
THINKER.

When asked why they participated in the
THINKER debate sessions and what they expected to
get out of the THINKER sessions, 23 of these students

(49%) expected the THINKER debates to extend their
course learning. One student, for example, stated that
THINKER would “help me to understand that section
better,” another looked forward to “a better basic
understanding of what we learned about in class,” or
simply “extra knowledge for exams.” Forty-three
percent of the students expressed learning goals of a
broader sort, wanting to find out how the topics of a
basic agronomy course related to practical problems in
the world beyond the university. One student said, “I
thought it would help connect what we learned to a
real world event.” Others likewise spoke of the
“broader view,” “wider spectrum,” “broader perspec-
tive” or “wider viewpoint” that they hoped to gain
through THINKER, and especially through gaining
“applied knowledge about that area, real life situa-
tions.” Finally, a substantial minority were simply
curious to hear from their fellow students, or to find
out what the debates would be like, stating that
THINKER “sounded interesting,” while others stated
they “wanted to see what other people my age thought
about agricultural issues.”

Though Agron 114 is a required course for the
agronomy major, a large percentage of the agronomy
majors in the study did not attend THINKER (Table
2). In contrast, a majority of the Agricultural Business
majors did choose to attend THINKER. All of the

Table 5. Survey Statement Response of Students Who Participated in the THINKER Debate Exercises in Agronomy 114 at
Iowa State University During Spring 2005

Table 6. Survey Statement Response of Students Who Did Not Participate in the THINKER Debate Exercises in Agronomy 114
at Iowa State University During Spring 2005
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seniors and those students who had no field or farm-
work experience chose not to participate in THINKER
(Tables 3 and 4). If the participating students found
THINKER sessions attractive as both "interesting"
ways of learning and as a source of extra points, what
barriers, if any, prevented the non-participating
students from engaging the debate activity?

From the student surveys, some factors can be
eliminated. Both participating and non-participating
students shared a largely positive evaluation of debate
as an activity. Both groups largely considered debates
to be “fun” and “a good learning tool,” especially since
it allows “everyone to voice their opinions” and “to see
how different people think and believe” (64% of 47
participants and 63% of 59 non-participants). Slightly
more non-participants than participants expressed
any negative views. A minority in both groups gave
only a conditional approval to debating, believing that
the activity was good if: if it was done “correctly” and
“under control,” not leading “to name-calling, etc.”
(24% of the 59 non-participating students, 26% of 47
participating students). Only six other non-
participating students (10%) stated unconditional
negative attitudes towards debating itself, compared
with only two students among the participating
students (4%). And when asked what "negative
aspects" the THINKER debates had/might have, seven
(12%) non-participating students, and four participat-

ing students (9%), thought that debates lead/could
lead to “frustration” or getting “heated.”

Evidently students may have elected not to
participate in THINKER not because of a low opinion
of debate, but instead from uncertainty about their
skills as a debater. When given a list of eight state-
ments with which to agree or disagree, only two
statements (numbers 5 and 7) showed significant
differences (P<0.05) between the two study groups;
the group that participated in THINKER and the
group that did not (Tables 5 and 6). In response to the
statement “It's better not to speak out, but to avoid
conflict with people,” a greater percent of those who
participated in THINKER stated they strongly or
somewhat disagreed with this statement than those
who chose not to attend THINKER. A significantly
higher percent of those who did not participate in
THINKER also agreed with the statement “I feel
uncertain when I argue, because most people argue
better than me” than those who attended THINKER,
indicating a lower confidence level in argumentation
and debate in those who did not participate (Tables 5
and 6).

On the other hand, about half of students in both
groups (47% of participants, 61% of non-participants)
reported prior experience with debating, either
formally (classroom, FFA, debate team) or informally
(among friends or family). When asked whether they

were “comfortable discussing
issues with people who may
have a different view, an
overwhelming majority of
both groups answered with a
strong “yes,” “absolutely” or
“most definitely” or “very
much so.” Only 7 of the
participating students (15%)
and 14 of the non-participants
(24%) expressed any reserva-
tions about their own ability to
debate. And only three of the
non-participating students
(5%) listed an aversion to
speaking or writing as a reason
why they decided not to
participate in THINKER.

The barriers to participa-
tion in THINKER appear to
have been largely mechanical.
Twenty-seven of the non-
participants (46%) mentioned
lack of time or scheduling
conflicts as the main con-
straint preventing them from
attending the debates; as one
student candidly stated, “to be
perfectly honest, I was too
lazy.” And the extra credit

Agronomy 114 Survey
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points themselves ended up to be a barrier to participa-
tion by some students: 13 (22%) decided not to attend
THINKER sessions because they didn’t “need” the
extra credit. As one student wrote, “I felt I could get by
just fine without the points,” or in another's view, “I
was happy enough with the grade I was getting in here
already.”

THINKER participants gave the debate activities
a strong endorsement as a learning activity. When
asked whether “THINKER contributed to your
learning in the course,” 41 (87%) expressed a positive
view. According to students, the debates contributed in
several ways. Some students focused on the way the
debates helped them master course content. For
example, one mentioned that the sessions “reviewed
course material one more
time;” another, that “we used
the course content to do our
assignments.” THINKER was
thus a good opportunity to
“practice my agronomy
language,” as one student
said.

Other students appreci-
ated the way the debates
encouraged them to go from
passive knowledge of course
content to active application of
the material. Along these
lines, several mentioned the
importance of the “real life
situations” that the debates
provided: “we were able to
relate topics to real life
situations,” or “apply what we
were learning to real life
situations.” THINKER thus
encouraged critical thinking,
or as one student stated, “it
taught me to think outside the
box.”

Finally, some students
valued the communication
skills, or what might better be
called the “social learning”
they ga ined f rom the
debates—an understanding
of, and indeed “citizenship” in,
the community of agronomists
—evidence that students went
beyond the passive knowledge
of the course content. This
view was evident when
students commented how they
enjoyed learning about others'
thoughts in the debates. As

one student wrote: “I learned how other farmers
think, and what they would do in different situations.”
Several students agreed that the experience had
“opened” them: THINKER had “opened me up to a lot
of interesting topics and [I] learn[ed] about a lot of
different people's beliefs,” or “it opened my eyes to
different views.” This learning was important both to
a novice agronomist, who said, “I'm not from a farm
background… I think I learned about as much from
THINKER as I did from reading the book and
CIMPLE,” but it was also useful to the students with
more agronomic experience; one student reported how
“THINKER helped open my eyes to farming practices
not commonly used in my area.” The interaction
between expert and novice views—“the variation in
thought processes in different people, farmers and
non-farmers”—was also important. In several cases,

Outcomes

I. Circle how much you agree with the following statements
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this exposure to the diversity of the agronomy
community significantly changed students’ views. As
one student stated, “I went in with maximizing
profits attitude and came out on the environment
end.” Finally, one student said that it was simply “fun
to discuss the different views people had.”

The importance of such “social learning” was
also evident in students’ responses to questions
asking about whether THINKER helped them
improve their ability to debate, and to express and
defend their views. Twelve students (26%) reported
no improvement, while nine others (19%) said that
they were already good at these activities. A majority
of students, however, reported that they had made
gains in these skills. Some students focused on their
improvements in specific debating skills, such as
“convey[ing] my ideas in a manner that was easily
understood by others” and “us[ing] backup info.”
Others, however, expressed more significant changes
in their conceptions of the community they partici-
pated in—changes in conceptions of themselves and
others. Several students spoke of increases in self-
confidence in debate, such as one who thought that
THINKER “made me more confident in stating my
point of view.” Another spoke of how the debates had
“made my opinion worth something.” Students also
mentioned improving their tolerance of others who
disagree. For example, one person reported learning
that “it's okay to disagree and sometimes people have
ideas that I never thought of.” And another said, “I
learned that people are entitled to their own opinions
even if I may not agree with what they had to say.”

Not surprisingly, students’ overall evaluation of
the THINKER experience was positive. Forty-five of
the 47 participants (96%) responded positively when
asked, “Did the debate(s) you attended go well or
successfully?”, and 44 (94%) expressed approval
when asked “Do you think there were positive
aspects of participating in THINKER and the
debates?” Students mentioned several positive
features of the debates, mainly the debates’ civility
and organization, and the debates’ productiveness:
either they had ended with a resolution of the issue,
or at least with “good arguments and new ideas.”
Finally, students appreciated the way the debates
promoted “social learning” by involving all or almost
all the students in attendance. In the debates, the
students thought, “everyone seemed to get some
educated thoughts in” and “everyone contributed.”

By contrast, when asked about the negative
features of THINKER, less than half the students
(47%) mentioned any. In their responses, participat-
ing students primarily expressed a view that a poor
debate was not frustrating or angry, as some non-
participating students mentioned, but was “boring”
because of a lack of full involvement. Either “it was
the same people who talked every time” or some were

“talking amongst themselves” as opposed to participat-
ing in the debate, points reflecting the facilitator’s skills
during the THINKER activities.

In this study, student response data suggested that
students perceived that the debate exercises enhanced
content learning as well as their ability to use critical
thinking in applying course knowledge to complex, real-
world problems. Work by Mankin et al. (2004) revealed
that many agriculture students are motivated by
information that they perceive has realistic applications
and relevance to their professional goals. As these
authors stated, “students preferred assignments that
provided real-life experiences. Instruction that clearly
related the work to realistic situations was valued by the
students” (Mankin et al., 2004 p.9). Fieldwork, labora-
tories, internships and service learning are all methods
of achieving such “realistic situations” outside of the
classroom; debate exercises provide another way to
bring realistic experiences into the classroom. A study
investigating how students studied and used CIMPLE
in Agron 114 showed that students who used the
Environmental and Ethical Issues component showed a
positive correlation with end of semester grades
(McAndrews et al., 2005).

Furthermore, students thought the debate exer-
cises helped them strengthen skills that they will use in
their profession. Debating gave students an opportunity
to better understand how Agronomists approach
problem analysis and decision-making. Through the
debating exercise, students encountered a diversity of
opinion that existed on controversial topics in the
professional community, enhanced their ability to listen
and respond to the views of others, and built self-
confidence in communicating their opinions.

Through the instructor's informal questioning at
the end of class, over half of the students frequently
commented that the debate exercise broadened their
perspective of the issues and that they learned new
information that they “hadn't thought of.” Roughly 10%
of the students stated that they had changed their
viewpoint regarding the topic after the debate.

Previous studies indicate that many students with
majors relating to agriculture and natural resources
should and/or could improve their abilities to communi-
cate and discuss controversial or career related issues,
and our data show that many students understand the
benefits and endorse the practice of debate.
Furthermore, most students have at least some intrin-
sic interest in debate as a learning activity. It would
likely prove beneficial if more instructors included
debate activities in courses, and it should be possible to
reinforce that interest with an “extrinsic” reward
system that also communicates the activity’s impor-
tance to all students, helping them want to invest their
time. Extra credit points for the course provide incen-

Conclusions
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tive for some students to participate in a course
debate. Requiring participation could increase
participation, however, for large classes, having
debate may require more structure, time, facilitation
and planning.

To incorporate debate into a class, the instructor
should first develop a debatable issue: a real or
realistic story that raises a question of judgment that
will require course knowledge to answer. In our
course, we start with a technical problem that
connects course material to a real scenario, and the
technical issue leads into the larger context and
components of an issue. Initiating debate with a
broad complex issue, the students could miss the
connection to the course material. News reports,
local events and typical professional situations are all
good sources of issues. After laying out the issue and
challenges, the instructor may have students
research and debate as individuals or assign two to
eight person student groups to play specific roles in
the issue, being responsible for advocating specific
points-of-view.

At the same time, this study suggested some
areas of possible difficulty that instructors may
encounter using debates in the agricultural class-
room. First, some students are concerned about
keeping debates civil (not angry or heated) and
productive (not frustrating). These concerns should
be met early, for example by laying ground rules for
listening and speaking, and having some conspicu-
ously orderly debates. Students should be required to
respect and listen to others opinions, and respond in
a respectful manner. The instructor should provide
acceptable and unacceptable examples. The instruc-
tor should facilitate the debate in an orderly manner,
should encourage all students to share their views,
and each student should have a set limited time to
speak. It may also be necessary for instructors to
encourage broad participation in the debates, for
example, by calling on silent students. The results of
this study reinforce the importance of instructors'
efforts to create and maintain a safe, supporting
atmosphere for classroom debate.

In summary, debate exercises work well and are a
beneficial part of effective instruction even at a
beginning, foundation course in agronomy. Debate
exercises, as used in this study, do not have to be
elaborate case studies or extensive problems to
provide the beneficial effects of using debate in the
agricultural classroom. Providing a safe, supporting
environment for classroom debate with guided
facilitation by the instructor will help students
strengthen their professional skills for debate and
complex issue analysis to a level they will need as
professionals. Debating is thus not only training in
content knowledge and oral communication, but also
training for fuller participation in increasingly more
interrelated and complex issues of society.
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