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Readers of the Proceedings of the Research Section of the 2005 American Association for
Agricultural Education Conference:

Faculty members in the Department of Community, Agriculture, Recreation, and Resource Studies
(CARRS) at Michigan State University (MSU) were delighted to chair the research section of the 2005
American Association for Agricultural Education Conference. I would like to thank Dr. Dave Krueger,
assistant professor of CARRS for co-chairing the research section of the conference with me.
Appreciation and thanks is extended to Jake Riske, and undergraduate CARRS student at MSU for his
assistance in organizing and planning this research endeavor. Drs. Connie Baggett and Rama
Radhakrishna from Pennsylvania State University co-hosted the 2004 National Agricultural Education
Research Meeting. They provided us with invaluable assistance in planning a conference of such
magnitude and we thank them for their input. We would like to thank scholars from around the country
for submitting over seventy research papers for consideration. Utilizing a very rigorous review process,
nearly seventy professionals in agricultural education assisted MSU faculty in selecting thirty-nine
refereed papers for the national conference. We want to thank referees, presenters, discussants,
chairpersons, facilitators, media coordinators, registration assistants, and many other individuals who
assisted with the research section. Dr. Tim Murphy from Texas A & M University should also be
commended for assisting us with many of the logistics in San Antonio, Texas. Without his assistance
and dedication, the research section and the 2005 American Association for Agricultural Education
Conference would not have been possible.

In 1987, Dr. Al Mannebach from the University of Connecticut chaired the Fourteenth Annual National
Agricultural Education Research Conference and stated, “Although heretofore never expressed explicitly,
the Annual National Agricultural Education Research Meeting seems to fulfill the following primary
purposes:

1. To present and disseminate the most recent and best research on the national level as judged by
referees.

2. To present and disseminate critique of research by researchers in the profession.

3. To provide a forum for discussion of methodology and results.

4. To provide feedback to authors regarding research procedures and methodology used.

5. To provide suggestions to authors for preparing manuscripts for publications.

6. To give novice researchers an overview of current research issues, methodology, and critique
within the profession.

7. To improve the quality of research conducted in future years.

8. To identify and recognize the outstanding paper presentation at the National Agricultural
Education Research Meeting on an annual basis.
9. To provide a written record of quality research completed and professional critique over time.”

We trust you will find this information to be of some value.

Sincerely,

/j////ﬁ;f{ A e

Eddie A. Moore, Professor
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Special Needs Students and Competitive Livestock Exhibition: A Case Study of
Perceived Benefits with an Autistic Child

Chad S. Davis, Texas Tech University

Cindy L. Akers, Texas Tech University

David Doerfert, Texas Tech University
Kyle McGregor, Tarelton State University
Lance Kieth, West Texas A&M University

Abstract

A specific case study of an autistic child involved in competitive livestock exhibition was
analyzed as a function of perceived benefits associated with the phenomenon. The theoretical
basis was derived through previous studies involving qualitative analysis of agricultural science
and 4-H students with livestock exhibition. As a result of this specific case study, similarities
with a special needs student in relation to previous studies containing mainstream students were
observed. The three broad themes to emerge were social relations, family, and
responsibility/knowledge and care of animals. This study lists the themes in order of
pervasiveness. Social relations was the strongest theme in this study, as well as the previous
study,; however, the only true “vocational” theme, responsibility/knowledge and care of animals,
emerged as a stronger theme when related to the special needs student.

The authors suggest competitive livestock exhibition as a vocational outlet for life skill
development to special needs students lacking skills. In addition, families of special needs
students should consider competitive livestock exhibition as a means to involve all family
members in an activity. Replications of the study are suggested.
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Introduction/Theoretical Framework

For many years, special needs students have been placed in mainstream, agricultural
science programs. Agricultural science teachers must continue to find ways to support individual
education plans for mainstream special needs students. Although new and innovative ideas for
satisfying these plans are preferred, agricultural science teachers with limited resources must
understand the relationship between existing programs and individual education plans. Today,
many special needs students participate in competitive livestock exhibition, a co-curricular
activity supported by agricultural sciences, the FFA, and 4-H.

Vocational education programs, such as agricultural sciences, have opened many doors to
special populations of secondary students. Most individual education plans submitted for special
education requirements suggest vocational training for special needs students in public schools.
An agricultural science program is included under the umbrella for mainstream submission by
special education coordinators, and often in rural settings, agricultural sciences is the sole
vocational curriculum (Randolph, 1988).

One predominant aspect of FFA and 4-H programs is the livestock show program, which
is a competitive educational activity satisfying the mission of agricultural sciences and
cooperative extension by teaching youth the responsibility of caring, feeding, managing and
showing through exhibiting livestock projects (Baker, 1991, & Kieth, 1997).

It is unclear as to the specific benefits obtained by special education students involved in
agricultural science, FFA, and 4-H programs such as competitive livestock exhibition.
Perceptions of stakeholders to these individuals are equally vague. Parental perception of
students with disabilities, specifically autism, in vocational programs are rarely investigated and
accurately questioned.

The need for vocational training is apparent for children with special needs. Becoming a
productive, partially self-sufficient member of society is the ultimate goal we have set for special
needs students. Special attention, such as vocational activities, must be implemented in order for
any individual to acquire skills needed in the work place. Specific and general vocational
programs can be used in order to achieve this goal for special education students (Sarkes &
Scott, 1986). Randolph (1988) suggests vocational activities, such as the care for animals, offer
tremendous help in fulfilling the need for job related training.

The scholarly literature on autism has grown remarkably during the past two decades, and
the result has been a much better understanding of the disorder and its characteristics. The recent
abundance of literature and data on autism has caused a confusing state of information and
misinformation in education. Although the general agreement about the importance of education
is apparent, controversy continues in many areas, including value of early instruction, and value
of methods used in instruction (Olley, 1999).

Autism, a pervasive developmental disorder, can be distinguished by several

characteristics with various combinations. Characteristics include impairment of social
interaction, impairment of communication, and abnormal development prior to age three. Using
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clinical criteria, 10 of every 10,000 people have some form of autism. Although autism is
considered a disability, its characteristics qualify as a pervasive developmental order, not mental
retardation or specific developmental disorders (Peeters, 1997).

Although the literature relating to autism is abundant, specifics relating to educational
training are limited. Furthermore, literature regarding special needs students in agricultural
sciences and its programs is limited. It can be concluded that vocational programs, such as
agricultural sciences, can be considered for study in relation to vocational options and life skill
development with disabled students.

A study (Davis, Kieth, Williams & Fraze, 2000) using symbolic interactionism indicated
benefits for mainstream agricultural science and 4-H students involved in competitive livestock
expedition. This study associated the previously developed themes with a special needs student.
These themes include: (1) social relationships, (2) character, (3) family, (4) exposure to
competition, (5) knowledge and care of animals, (6) exposure to cultures. The emergent themes
found by Davis, et al. (2000) served as a theoretical foundation for this study.

Purpose and Research Questions

The purpose of this study was to understand the parents’ and agricultural science teacher’s
perceptions of competitive livestock exhibition as associated with a special needs student. In
order to evaluate the specific phenomenon in the particular case, the following questions were
generated:
1. Is a competitive livestock exhibition program beneficial to a special needs student in
becoming a productive member of society?
2. Do special needs students, specifically autistic children, benefit from competitive
livestock exhibition?
3. What benefits are associated with special needs students and competitive livestock
exhibition, and what is the order of pervasiveness of these benefits?

Methodology

This study used a single case to derive thematic meaning from parental perceptions and
participant observation with competitive livestock exhibition. The parents and agricultural
science teacher of a black autistic child involved in competitive livestock exhibition served as
participants in the qualitative context for the study.

In order to better evaluate phenomenon in its natural setting, qualitative and case study
research have become common in the field of education. Intentions of case study research are
not to explain phenomenon, but to evaluate the situation and generate meaning from its context
(Gall, Borg, Gall, 1996, p. 549).

Context for the Study

This case study reflected the perceptions of parents with a black autistic child
participating in a competitive livestock show program. Due to confidentiality, the student or site
was not reveled. The setting for the case involved a rural program in West Texas, located in the
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Area | FFA alignment. This child participated for three years in all aspects of a diverse
agricultural science and FFA program. This included participation in a competitive livestock
show program. Currently, he has been placed in a special program to assist with behavioral
transitions into post-secondary educational and vocational programs.

Methods of Data Collection

Denzin and Lincoln (1995) explained that in order to be a bricoleur researcher, various
methods must be used that develops an intertwined set of methodological practices allowing for a
better perception of the subject matter at hand. Due to the need of various methods in
interpretive research, triangulation was established in order to analyze the data more effectively.
Three methods of data collection were used in this case study to establish triangulation (Denzin
& Lincoln, 1995). These three methods of data collection were interviews, archival, and
personal recollection.

Marshall and Rossman (1995) state that participant’s perspectives must unfold, not the
perspectives of the researcher; therefore a semi-structured interview was used. This also allowed
for vast amounts of information to be gathered. Interviewing took place in the participant’s
home. Both the mother and father of the autistic child were interviewed by one of the
researchers. They were interviewed together, and the questions and responses were video and
audio taped for transcription.

Gall, Borg, and Gall (1996) state that archived text offer accurate perspectives of
participants at a specific time, eliminating any change of perspective due to post phenomenon
experiences. The daily journal of the autistic child’s mother was accessed, transcribed, and
analyzed for any themes related to the sought objectives.

Further, personal experience, especially of professionals in the researched field, may
identify biases when triangulated with other methodologies (Glesne, 1999). A behavioral journal
kept by one of the authors, also the former agricultural science teacher in this case, describing the
daily experiences with the autistic child, was transcribed and analyzed.

Limitations

In order to understand the nature of this study, several limitations were observed. First,
sampling techniques used in qualitative studies do not allow application of findings outside of
the participants. Furthermore, verbatim transcripts of audio and video taped interviews for later
analysis are unable to replicate non-verbal communications such as body language. Participants
of the study may not portray their true feelings when being interviewed.

Data Analysis

In qualitative studies, data analysis refers to the categorizing and ordering of information
in such a way as to make sense, and to communicate a true and accurate report of the findings
(Brink, 1991).

According to Benner (1985), the coding of data by means of open, axial, and selective
coding can be used to conduct thematic analysis. Open coding is the process of breaking down,
examining, comparing, conceptualizing, and categorizing data. After open coding, data can be
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put together by category. This is called axial coding. After the data is axially coded, it can be
put into core categories, or selectively coded, to develop themes that relate to the research at
hand (Strauss & Corbin, 1990). This study used such coding, resulting in the development of
themes. Once the data was openly coded, axially coded, and selectively coded, emergent themes
were documented and listed in order of pervasiveness.

Control Methods

Control measures are necessary to assure the truthfulness of the results presented. The
usual measures of validity and reliability generally accepted in quantitative research are not
appropriate for use in phenomenological studies. Nevertheless, steps to minimize errors of
interpretation and to control interpretive bias remain important. Qualitative research methods
have controls of reliability and validity built into the study design.

Triangulation was used in the design of this study. Emergent themes from the interviews,
parental journal, and personal journal were constantly compared. This eliminated weak themes
from being used as emergent themes in the findings. The use of an audio/video tape and
transcriptions were used in the interview process. This eliminated interviewer bias by putting the
entire conversation into text that was consistent when analyzed.

A professional educator, outside of the authors, also analyzed the data to ensure
consistency. The two analyses proved consistent.

Results

Three broad themes emerged during the axial phase of coding the data. The three themes
are social relations, family, and responsibility/knowledge and care of animals. The themes are
listed in order of pervasiveness. The other themes considered in the theoretical framework
yielded little or no significance in their relationships with special needs students. The themes
will be discussed as appropriate categories. In order to capture the voice of the participants in
the research study, actual transcriptions of interview questions and journal recordings were
reported.

Social Relations

The most pervasive theme that emerged from the study was the development of social
relations through livestock showing. These social relations participants developed are with
peers, advisors, sponsors, stock show officials, and other subjects related to the environment of
stock showing. The question responses and archival recordings revealed a strong response when
associating social relationships with special needs students and competitive livestock exhibition.

He simple likes to do what the other kids do. You see him wandering what'’s

going on in the next pen. Sometimes I think he don’t have a care in the world

about the animal. He just wants to be like everybody else and we want him to be

like everybody else. We know that’s not possible, but we can sure hope. He’s

making friends and he belongs—that’s all that matters. We can see people going

out of the way to help him fit in. That’s not done everywhere. Stock shows is

good for kids like this. People try to help them fit in and trust them. It’s
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important that (Sam) knows to trust people. That’s how he makes friends and
that’s how you to make it in life. (Interview-Father)

It seems (Sam’s) main concern is to meet the guys at the pen. I wonder if he cares
enough for the pig? (Journal-Mother)

(Sam’s) doesn’t do as well with his chores at the farm unless one of the other
students is with him. He mocks perfectly what the other student does. This works
exceptional when working on sequencing tasks with (Sam). It works better than
me showing or telling him. You must make sure he has the appropriate role
model to avoid bad habits. (Journal-Teacher)

The participants found meaning in social relations that is acquired and developed through
activities associated with competitive livestock exhibition.

Family

The second theme to emerge was that of family. Family togetherness and family values
give meaning to what is desired as a life skill which will be of value in the development of
special needs youth. It is apparent that participants in this study put emphasis on the importance
of the family participating in activities together such as stock showing. The responses and
archival material consistently provided evidence for this emergent theme.

It gives them something to do together. (Sam) can’t play sports, and his dad was

an All-American. This gives them something other than chores they can do

together. That’s really important since (Sam) will be working with someone like

his dad in a job some day. He’s got to follow a lead and learn to take orders and

directions. He needs to know his family loves him and is behind him. He sees this

in stock showing with us helping. (Interview-Mother)

Some times I think it’s me that likes it the most. (Sam) likes it too, but it’s neat
that we get to do it together. Many activities don’t allow moms and dads to get
involved with what they do. This is important for special ed. kids because we
need to know what’s going on. (Interview-Father)

After school (Sam’s) father usually helps him with the animals. They seem to
have a good relationship. (Journal-Teacher)

The participants found meaning in family that is acquired and developed through
activities associated with competitive livestock exhibition.

Responsibility/Knowledge and Care of Animals

The third and final theme to emerge was that of responsibility/knowledge and care of
animals gained through competitive livestock exhibition. Although this theme emerged first in
the identification process, it ranked last in pervasiveness after attributed detail supported the
previous emergent themes. These findings were consistent throughout the triangulation of
sources.
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(Sam) has learned how to care for something. He knows he’s got to take care of
something rather than himself. This is hard for a special kid to get. You doing
good just to get them to take care of himself. (Interview-Father)

1 see him taking better care of the dogs. Today, I saw him give the dogs fresh
water. He did this without be asked to. (Journal-Mother)

(Sam) has been doing a great job with his daily tasks is class. I believe taking
care of his pigs have become part of his routine. (Teacher-Journal)

The participants found meaning in animal knowledge and responsibility that is acquired
and developed through competitive livestock exhibition.

In summary, the three themes to emerge in relation to competitive livestock exhibition
and special needs students were social relations, family, and responsibility/knowledge and care
of animals. These themes consistently emerged in all sources of data used in the triangulation
control method.

Conclusions

This study indicated specific themes that emerged from the data collection of parental
interviews, parental journal, and teacher journal, as to their relation to perceived benefits of
competitive livestock exhibition with normal populations. The theme of social relations
consistently emerged as the most pervasive with the special needs student in this study. The
themes of family and responsibility/knowledge and care of animals are consistent as far as
identification is concerned; however, these themes differ in terms of pervasiveness with the
literature of mainstream populations and competitive livestock exhibition.

The finding of social relations as the most pervasive theme is consistent with the
theoretical framework which identifies social relations in the context of perceived benefits. This
finding is consistent with the literature of normal populations in related events. It can be
concluded that social relationships generated through competitive livestock exhibition is an
important aspect with the participants.

It can be further concluded that family is an important factor with this participants as
well. This theme surpassed the order of pervasiveness found in literature associated with normal
populations, which is listed as third.

The finding of responsibility/knowledge and care of animals is a combination and
separation of themes when compared with the literature used as a theoretical background. Davis
et al. (2000) associate responsibility with character, and knowledge and care of animals as an
individual theme. Because these phenomena consistently emerged together in this case, they
were combined as a theme.
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Due to limitations associated with case study and qualitative methodologies, these
conclusions cannot be accurately generalized to all special populations that compete in
competitive livestock showing.

Discussion

As more special needs students enter mainstream curriculum, educators are faced with
the task of providing these students with a quality education. Special needs students can gain life
skills from various educational components, including vocational curriculum (Randolph, 1988).
This study serves as a basis for questions and research concerning special needs students and
competitive livestock exhibition, an extension of vocational, agricultural sciences, and 4-H
programs.

Although special populations have not been examined, the results and conclusions
indicate a consistency with literature concerning the development of life skills for mainstream
populations through competitive livestock exhibition. Some differences were observed in theme
associations and emergent pervasiveness. The theme of social relations appears to be the most
important phenomena associated with competitive livestock exhibition and all participants. Life
skills of family involvement and responsibility/knowledge and care of animals are consistent
among special and normal populations; however, these themes as more pervasive in a special
needs student context.

Connors and Dever (2005) researched unethical practices at youth livestock exhibitions
and stated, “Educational programs have had a positive impact on the problem of unethical
behavior at youth livestock exhibitions” (p. 28). Are specific educational programs available for
special needs students involved in livestock exhibition?

As school officials, teachers, parents, and extension personnel begin to evaluate the worth
of competitive livestock exhibition and its association with special needs students, they should
consider the following:

e More special needs students who are lacking in an area of social development should
consider competitive livestock exhibition as a vocational outlet for life skill development.

e Families of special needs students should consider competitive livestock exhibition as a
means to involve all family members in an activity that is accessible for everyone.

e Parents of guardians should consider competitive livestock exhibition as a means to teach
special needs students responsibilities and animal care techniques.

e Livestock show officials, teachers, and administrators should consider specialized
curriculum and activities to enhance experiences gained by special needs students who
stock show competitively.

Research replications are recommended to include other cases of special needs students
and competitive livestock exhibition. A need can also be acknowledged for descriptive and
empirical data as associated with special needs students and livestock showing, as well as other
competitive areas of agricultural sciences, FFA, and 4-H programs.

2005 National AAAE Research Conference 17



References
Baker, J. P. (1991). The impact of exhibiting 4-H animal projects as perceived by the selected
participants, parents, and extension agents in Mississippi. Unpublished doctoral

dissertation, Mississippi State University, Starkville.

Benner, P. (1985). Quality of life: A phenomenological perspective on explanation, prediction,
and understanding in nursing science. Advances in Nursing Science, 8(1).

Brink, H. (1991). Quantitative vs. qualitative research. Nursing RSA4, 6.

Conners J., & Dever, J. E. (2005). Unethical practices observed at youth livestock exhibitions by
Ohio secondary agricultural educators. The Journal of Agricultural Education, 46(1), 28.

Davis, C. S., Williams, K., Kieth, L., & Fraze, S. (2000) Validating the benefits of showing
livestock. Journal of Southern Agricultural Education Research, 50(1), 113-119.

Denzin, D. K., & Lincoln, Y. S. (1994). Handbook of Qualitative Research. California: Sage.

Gall, M. D., Borg, W. P. & Gall, J. P. (1996). Educational Research (6" ed.). New York:
Longman.

Glesne, C. (1999). Becoming Qualitative Researchers (2™ ed.). New York: Longman.
Kieth, L. (1997). The Phenomena of Winning in the south plains 4-H livestock show program: a
qualitative study. Proceedings of the Southern and Western Agricultural Education

Research Conference, 47(16), 97-103.

Marshall, C., & Rossman, G. B. (1995). Designing qualitative research (2" ed.). Thousand
Oaks, CA: Sage.

Olley, J. (1999). Curriculum for students with autism. School Psychology Review, 28(4), 595-
607.

Peeters, T. (1997). Autism: From Theoretical Understanding to Educational Intervention. San
Diego: Singular.

Randolph, W.J. (1998, October). Designing Instructional Programs for Special Populations. The
Agricultural Education Magazine, 61(4), 12-15.

Sarkes, M. D., & Scott, J. L. (1986). Vocational (2™ ed.). Homewood Ill: American Technical
Publishers.

Strauss, A., & Corbin, J. (1990). Basics of Qualitative Research. Newbury Park, CA: Sage.

2005 National AAAE Research Conference 18



An Initial Investigation of Emotional Intelligence
And Level of Bias among Texas Agricultural Reporters

Cindy Akers, Texas Tech University
David Doerfert, Texas Tech University
Kami Casabonne, Texas Tech University
Steve Fraze, Texas Tech University
Chad S. Davis, Texas Tech University

Abstract

In the American culture, the intelligence quotient (1Q) has been the determining factor in
how successful someone would become since the 20" century. However, a relatively new concept
has emerged as a primary determinant for workplace success — emotional intelligence (Stein &
Book, 2001). The purpose of this study is to examine the level of emotional intelligence among
agricultural reporters across the state of Texas and determine the level of bias, if any, in their
stories. The writings of four full-time agricultural journalists were examined along with their
emotional intelligence scores. The results of this exploratory study begin to reveal the existence
of a possible relationship between the ability of agricultural journalist to write objectively and
their emotional intelligence. Of the four reporters, those with a higher emotional intelligence
score wrote less judgment sentences (opinions of speakers or the writer) and utilized a higher
percentage of report sentences (factual and verifiable). Additional study of this potential
relationship is needed within agricultural communications. As such, the researchers recommend
the methods of this study be replicated utilizing a larger, national sample. In addition,
consideration should be given to include reporters from all fields, not just agriculture. Further, a
comparison between the journalist’s primary media type should be considered.
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Introduction

In the American culture, the intelligence quotient (IQ) has been the determining factor in
how successful someone would become since the 20™ century. However, a relatively new
concept has emerged as a primary determinant for workplace success — emotional intelligence
(Stein & Book, 2001). Daniel Goleman (1995) defined emotional intelligence as “being able to
rein in emotional impulse; to read another’s innermost feelings; to handle relationships
smoothly” (p. xiii). During the past decade, the concept of emotional intelligence has grown in
acceptance and in research activity.

Seemingly growing in a negative direction is public confidence in reporters to report the
news correctly and objectively. Bernard Goldberg, a former CBS news reporter, was admonished
for an article he wrote in the Wall Street Journal criticizing not only CBS news, but the media
industry in general for not reporting objectively. In his article, Goldberg stated that the media has
“a liberal bias ... so blatantly true that it’s hardly worth discussing anymore” (Goldberg, 2002, p.
215). If emotional intelligence influences the ability to deal with workplace demands and
pressures, would a higher level of emotional intelligence affect the objectiveness in reporting?

Related Literature

Emotional Intelligence

When psychologists began to write and think about intelligence, they focused on
cognitive aspects, such as memory and problem solving. However, there were researchers who
recognized early on that the non-cognitive aspects were also important (Cherniss, 2000).
Psychologist David Wechsler, developer of one of the first [Q measurement instruments, the
Wechsler Adult Intelligence Score, recognized the importance of studying non-cognitive factors
(affective, personal, and social factors) as early as 1940 (Wechsler, 1940). According to John
Mayer (2001), the precursor to the study of emotional intelligence was the study of cognition and
affect, which examines how emotions interact with thoughts. Zajonc and Markus (1982) stated
that attitudes may have an emotional basis developed prior to cognition.

Research on emotional intelligence is gaining momentum and becoming one of the most
topical areas in organizational research (Van Rooy & Viswesvaran, 2004). Daniel Goleman has
received the most public attention for his work with his books Emotional Intelligence (1995),
Working with Emotional Intelligence (1998) and Primal Leadership (2002). When Goleman
published his first book on EI, there was a relative dearth of empirical studies examining the link
between organizational performance and EI (Van Rooy & Viswesvaran, 2004). That has since
changed as Van Rooy and Viswesvaran (2004) were able to recently complete a meta-analysis of
69 independent studies that reported correlations between EI and performance or other variables.

Emotional intelligence is appealing, not only because of our general fascination with the
way people feel but, more importantly, because the traditional cognitive predictors leave a
considerable amount of variance unexplained (Van Rooy & Viswesvaran, 2004). With IQ
accounting for 25% of the variance in job performance (Goldstein et al., 2002; Hunter & Hunter,
1984), the appeal of EI lies in the possibility of tapping into and explaining another portion of the
remaining variance (Van Rooy & Viswesvaran, 2004).
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Ciarrochi, Chan, Caputi, and Roberts (2001) stated that EI helps people cope with life
outcomes. For example, someone who is not equipped with EI might become too stressed to
perform creatively at work, or worse, respond to negativity with depression and hopelessness.
On the other hand, individuals with a high EI will be able to adapt to negative life outcomes with
much more ease and comfort. In their meta-analysis of 69 independent studies, Van Rooy &
Viswesvaran (2004) found that emotional intelligence is a construct that is definitely worthy of
future research and indicated that EI should be considered a valuable predictor of performance.

Assessing Emotional Intelligence

Van Rooy & Viswesvaran (2004) found that emotional intelligence concept is generally
divided into four dimensions (Salovey & Mayer, 1990), although other models such as a five-
component model (Bar-On, 1997) are also widely accepted. In the early 1980s, Reuven Bar-On
began development of an emotional intelligence exam (Bar-On, 2000). This exam would later be
known as the BarOn EQ-i. Bar-On’s goal was to examine various factors that were thought to be
components of effective emotional, as well as social, functioning (Bar-On, 2000).

The BarOn EQ-i provides a total emotional quotient (EQ) score and five EQ composite
scale scores comprising 15 subscale scores (Bar-On, 2000). The five scales are intrapersonal
EQ, interpersonal EQ, stress management EQ, adaptability EQ, and general mood EQ — each
with its own set of subscales (Bar-On, 2000). The test is comprised of 133 items and employs a
five-point response set, ranging from “not true of me” to “true of me.” Approximately 30 to 40
minutes are needed to complete the exam; however, there are no imposed time limits. The
assessment renders four validity scale scores, a total emotional quotient (EQ) score, five
composite scale scores, and 15 EQ subscale scores. The scoring structure to this test is very
similar to that of the intelligence quotient assessment (Bar-On, 2002). Since the development of
the exam, the instrument has been translated into 22 languages and normative data has been
collected in more than 15 countries. The EQ-i has previously been shown to demonstrate
sufficient test-retest reliability (.85 after one month and .75 after 4 months; Bar-On, 1997).

Objectivity in News Reporting

Bernard Goldberg, CBS television reporter veteran, believes that journalism, especially
TV journalism, has simply become a “showcase for ... reporters with attitudes” (Goldberg, 2002,
p-15). An example of how journalism should be, according to Goldberg (2002), occurred on
September 11, 2001. That night Dan Rather, Peter Jennings, Tom Brokaw and others presented
the news the way it should be: fair and accurate. As Goldberg says, “For a change, they gave it to
us straight.” (p. 196) He wonders why the news is not given to the public like this all the time.

Melissa Block, host of National Public Radio’s A/l Things Considered, believes that the
reporters can put aside their opinions and present things fairly. However, when they incorporate
their opinions into the story, the truth may be vague, yet the story appears more interesting (More
Things Considered, 2003). Surprisingly, a number of leading journalists will admit there are
problems of bias. However, they refuse to accept any criticism of their practices. Almost one-
third of journalists believe they cannot be impartial when they have strong feelings about the
issue they are reporting (Lichter, Rothman, & Lichter, 1986). Despite this admission to having
problems of bias, most reporters reject the allegation that they are. Journalists must take
responsibility for their daily role in shaping the news (Lichter et al., 1986).

Emotional Intelligence and News Reporting

Traditional measures of intelligence, although providing some degree of predictive
validity, have not been able to account for a large portion of the variance in workplace
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performance and career success (Emmerling & Goleman, 2003). In a recent meta-analysis
examining the correlation and predictive validity of EI when compared to IQ or general mental
ability, Van Rooy & Viswesvaran (2004) found IQ to be a better predictor of work and academic
performance than EI. However, when it comes to the question of whether a person will become a
“star performer” (in the top ten percent, however such performance is assessed) within that role,
or to be an outstanding leader, IQ may be a less powerful predictor than emotional intelligence
(Emmerling & Goleman, 2003).

Several competencies help to define emotional intelligence for reporters. They are self-
regard, emotional self-awareness, assertiveness, independence, self-actualization, empathy,
social responsibility, interpersonal relationship, stress tolerance, impulse control, reality testing,
flexibility, problem solving, optimism and happiness (Bar-On, 2000). These competencies focus
on the personal and social abilities of a person. Knowing one’s internal emotions and managing
these emotions helps to self-regulate emotions (Goleman, 1998). Being able to recognize
emotions of others and induce desired responses of others affects the level of social skills
individuals have (Goleman, 1998). All of these competencies and factors determine an
individual’s emotional intelligence and potentially their objectivity in reporting the news.

Emotional intelligence is currently not included in the preservice curriculum for
journalists yet reporters are expected to control the emotional impulses that can potentially skew
their views and their news stories. Understanding the emotional intelligence of agriculture
reporters and the potential relationship to their journalistic objectivity may facilitate the efforts of
university degree programs to adequately prepare news reporters.

Purpose and Objectives

The purpose of this study is to examine the level of emotional intelligence among
agricultural reporters across the state of Texas and determine the level of bias, if any, that exists
in their stories. The following objectives were formulated to accomplish the purpose of this
study:

1. Determine the emotional intelligence level of selected agricultural reporters in Texas;
2. Categorize the stories into hard news and feature articles;

3. Evaluate the sentences in the identified articles using the Hayakawa-Lowry News Bias
categories; and

4. Determine bias of judgment statements in the identified articles.
Methodology

The population used in this exploratory study was Texas newspapers with a full-time
agricultural reporter on staff (N=10). The researchers contacted all the reporters in the target
population on July 1, 2003 and explained the nature of the study. Five reporters agreed to
participate. Reporters were asked to send all articles they published during the month of August
2003 (August 1-31, 2003) to the researcher. One reporter later withdrew from the study due to
the fact that no stories were published during the data collection period.

The BarOn Emotional Quotient Inventory (BarOn EQ-i test-retest reliability was .85 after
one month and .75 after 4 months; Bar-On, 1997) test was selected for the purposes of this
research. This test was developed by clinical psychologist Reuven Bar-On and was the first
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empirically constructed test of emotional intelligence that is commercially available (Bar-On,
2002). The EQ-I was administered to the four reporters after the August data collection period.

The reporters participating in this study were employed by the following publications:
The Livestock Weekly, Lubbock Avalanche-Journal, Southwest Farm Press, and the Victoria
Advocate. The articles collected were sorted into two categories: (a) hard news and (b) features.
A panel of three experts from agricultural communications, trained in the Hayakawa-Lowry
method of content analysis, coded the articles. To insure inter-coder reliability, the articles were
coded independently by each expert. When discrepancies in coding decisions were found, the
panel members and the researchers met to review the sentences in question and work as a group
to achieve consensus. Each sentence of the identified articles was coded using the Hayakawa-
Lowry News Bias categories:

1. Report sentence, attributed,

Report sentence, unattributed,

Inference sentence, labeled,

Inference sentence, unlabeled,

Judgment sentence, attributed and favorable,
Judgment sentence, attributed and unfavorable,

Judgment sentence, unattributed and favorable,

e A T

Judgment sentence, unattributed and unfavorable,

9. All other sentences (Lowry, 1985).
Descriptive statistics were used to analyze the data of this study using Microsoft® Excel.

Findings

Demographic information was collected from each reporter prior to the emotional
intelligence exam. Reporters A, B, and C were female and Reporter D was male. Ages of the
reporters ranged from 23 to 54 years. Each reporter had completed a bachelor’s degree and
Reporter D had also completed a master’s degree. The number of years each reporter had been
in the profession ranged from 4 to 31 years.

Objective one sought to determine the emotional intelligence level of selected
agricultural reporters in Texas. The BarOn EQ-i reports findings in five scales: (a) Intrapersonal,
(b) Adaptability, (c¢) General Mood, (d) Interpersonal, and (e) Stress Management (Bar-On,
2002). Four validity scale scores are available upon completion of the test along with a total
emotional quotient (EQ) score, five composite scale scores and 15 EQ subscale scores (Bar-On,
2002). The guidelines for interpreting the scores are provided in Table 1.
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Table 1. How to Interpret BarOn EQ-i Scores

Standard Score Interpretive Guideline

130+ Markedly High---atypically well developed emotional capacity

120-129 Very High---extremely well developed emotional capacity

110-119 High---well developed emotional capacity

90-109 Average---adequate emotional capacity
80-89 Low---under-developed emotional capacity, requiring improvement
70-79 Very Low---extremely under-developed emotional capacity, requiring improvement

Under 70 Markedly Low---atypically impaired emotional capacity, requiring improvement

The Intrapersonal scale includes the following five sub-scales: (a) Self-Regard—the
ability to respect and accept oneself, (b) Emotional Self-Awareness—the ability to recognize
one’s feelings, (c) Assertiveness—the ability to express feelings, beliefs, and thoughts, and stand
up for personal rights, (d) Independence—the ability to be self-directed and controlled in
thinking and actions as well as being free of emotional dependency, and (e) Self-actualization—
the ability to realize potential capacities. Figure 1 illustrates each reporter’s Intrapersonal EQ
scores.

The Adaptability scale includes the following three sub-scales: (a) Reality Testing—to
accurately assess the immediate situation, (b) Flexibility—one’s overall ability to adapt
emotions, thoughts, and behavior to changing situations and conditions, and (c) Problem
Solving—the ability to identify and define problems, and implement effective solutions. The
Adaptability EQ scores of the four reporters are illustrated in Figure 2.

The General Mood scale includes two sub-scales: (a) Optimism—the ability to maintain a
positive attitude towards life, and (b) Happiness—the ability to feel satisfied with life and enjoy
oneself and others. The four reporter’s General Mood EQ scores are illustrated in Figure 3.

The Interpersonal scale includes the following three sub-scales: (a) Empathy—the ability
to be aware of, understand, and appreciate the feelings of others, (b) Social Responsibility—the
ability to demonstrate cooperation, contribution, and constructivism to one’s social group, (c)
Interpersonal Relationship—the ability to establish and maintain relationships by giving and
receiving affection, and possessing sensitivity towards others. The four reporter’s Interpersonal
EQ scores are illustrated in Figure 4.
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The Stress Management scale includes the following two sub-scales: (a) Stress
tolerance—the ability to endure difficult situations without getting too overwhelmed, and (b)
Impulse control—the ability to resist impulses and the temptation to act. Figure 5 illustrates the
reporter’s BarOn EQ-1 Stress Management EQ scores. Table 2 then summarizes each reporter’s
emotional intelligence exam scores by the five scales along with their overall EQ score.
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Table 2. BarOn EQ-i Results for Four Texas Agriculture Reporters

EQ-i Results Reporter A Reporter B Reporter C Reporter D
Total EQ 99 105 94 104
Intrapersonal 106 100 108 108
Adaptability 93 101 86 93
General Mood 110 106 76 116
Interpersonal 110 103 96 119
Stress Management 71 120 98 88

A total of 27 news stories were considered for this study. When categorized into hard
news and feature stories, researchers found 13 articles to be hard news and 14 articles to be
feature stories. The research found the following number of sentences falling into each category:
(a) report attributed = 573 (42.73%), (b) report unattributed = 371 (27.67%), (¢) inference
labeled = 51 (3.80%), (d) inference unlabeled = 61 (4.55%), (e) judgment attributed, favorable =
103 (7.68%), (f) judgment attributed, unfavorable = 104 (7.76%), (g) judgment unattributed ,
favorable =26 (1.94%), (h) judgment unattributed, unfavorable = 24 (1.79%), and (i) other = 28
(2.09%). These findings are illustrated in Table 3.

Table 3. Number of Sentences by Hayakawa-Lowerey News Bias Category

Sentence Category No. of Sentences % of Total

Report Attributed 573 42.73
Report Unattributed 371 27.67
Inference Labeled 51 3.80
Inference Unlabeled 61 4.55
Judgment Attributed, Favorable 103 7.68
Judgment Attributed, Unfavorable 104 7.76
Judgment Unattributed, Favorable 26 1.94
Judgment Unattributed, Unfavorable 24 1.79
All Other Sentences 28 2.09

TOTAL 1,341 100.00
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Objective four sought to determine the bias of judgment statement in the identified
statements (Table 4). Judgment sentences (n=257) represented 19.17% of the total number of
sentences. Of the 257 judgment sentences, 80.54% (207) of the sentences were attributed to a
source, with 19.46% (50) being unattributed. Most of the judgment sentences were favorable
(n=129, 50.20%) with the remaining judgment statements viewed as unfavorable (n=128,
49.81%).

Table 4. Breakdown of Judgment Sentences

Judgment Sentence Type No. of Sentences % of Total
Attributed, Favorable 103 40.08
Attributed, Unfavorable 104 40.47
Unattributed, Favorable 26 10.12
Unattributed, Unfavorable 24 9.34

TOTAL 257 100.00
Conclusions

Agriculture Reporters’ Emotional Intelligence

Reporter A is just shy of the norm average level of emotional intelligence. This
individual scored highest in the self-actualization and happiness subscales. Competencies that
yielded the lowest scores were impulse control, stress tolerance, and flexibility. Emotional
intelligence scores for Reporter B indicate and individual who is slightly above the norm
average. Reporter B had high scores in the impulse control, independence, and empathy
subscales. Self-regard, flexibility, and assertiveness were Reporter B’s lowest scores. Reporter
C did not score high enough to be considered average by the Bar-On EQ-I guidelines. Social
responsibility, emotional self-awareness, and self-regard were this reporter’s highest scores with
happiness, reality testing, flexibility, and social interpersonal relationship yielding the lowest
scores. The overall emotional intelligence score for Reporter D indicate an individual who is
slightly above the average norm population. The highest scored subscales for reporter D were
optimism, self-actualization, and social responsibility. The lowest scored subscales for Reporter
D were problem solving, stress tolerance, and assertiveness.

As a group, there were no commonalities with the four reporters between high and low
scores on the EQ subscales. However, when compared individually, some similarities were
observed. Reporter A and Reporter C both have high scores for the interpersonal relationship
score. Social responsibility was a subscale that Reporters B and D both had high scores for.
Reporters A and D both had low scores for the stress tolerance subscale, however, Reporter B
had a high score for this subscale. Flexibility presented a problem for Reporters A, B, and C.
Reporter B and Reporter D both had low scores for the assertiveness subscale. As a result of
these findings, no generalizations can be made, simply a report of the results.
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Agricultural Reporters’ Objectivity

The majority of the sentences were report statements, which are factual and verifiable.
Report sentences accounted for 70.40% of the total number of sentences in the sample. Inference
statements, which are subjective and immediately verifiable, accounted for 8.35% of the total
number of sentences in the sample. Judgment sentences, which are expressions of the writer’s or
quoted speaker’s opinions, accounted for 19.17% of the total number of sentences. Other
sentences, which include rhetorical questions and introductory statements, accounted for 2.09%
of the total number of sentences in the sample.

Most sentences written fell into the report attributed category, with 42.73% of the total
number of sentences in the sample. The report unattributed category made up the second largest
percentage of the sample, with 27.67% of the total. In reference to the inference sentences, a
larger percentage of the sample fell into the inference unlabeled category, with 4.55%. Labeled
inference sentences represented 3.80% of the total sentences in the sample.

The majority of the sentences sampled were very balanced, as reporters presented an even
distribution of favorable and unfavorable sentences. Reporters sampled are also attributing most
sentences they write. Judgment attributed, unfavorable sentences represented a slightly larger
percentage than judgment attributed, favorable. A total percentage of 7.76% represented
judgment attributed, unfavorable sentences, with a total percentage of 7.68% for judgment
attributed favorable sentences. Overall the reporters sampled have an even distribution of
judgment attributed, favorable and unfavorable sentences written. However, Reporter C had
more unfavorable sentences, which brought the average of the group down.

The number of judgment sentences written made up 19.17% of all sentences sampled.
This indicates that the agricultural reporters in this study are using their personal opinions when
writing about agriculture. Reporters are displaying a slightly more positive bias, with 9.62%
being favorable and 9.55% being unfavorable. Reporters are also attributing more judgment
sentences to a source than not attributing to a source. Fifteen percent of all judgment sentences
were attributed to a source.

Emotional Intelligence and Reporter Objectivity

The lowest score for a subscale on the emotional intelligence assessment for Reporter C
was the happiness subscale. The happiness subscale was at least 37 points higher on the other
reporter’s assessments. Since Reporter C wrote the most unfavorable sentences, the low score on
the happiness subscale may have some relationship to the negativity writing within their articles.

The older, more mature reporters of the group had a higher EQ score than did the
younger reporters raising the question of a potential relationship between age, EI and/or ability to
write objectively. Also, the four reporters worked at different types of publications, ranging from
a daily publication to a monthly publication. Each reporter has a different editor, and those
editors may require completely different items and views to be included in each story, whether it
be hard news or a feature story. As such, is it the EI of the writer that is important to writing
objectively or the EI of the editor?

Recommendations

The results of this exploratory study begin to reveal the existence of a possible
relationship between the ability of agricultural journalist to write objectively and their emotional
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intelligence. Of the four reporters, those with a higher EQ wrote less judgment sentences
(opinions of speakers or the writer) and utilized a higher percentage of report sentences (factual
and verifiable). Additional study of this potential relationship is needed within agricultural
communications. As such, the researchers recommend that the methods of this study be
replicated utilizing larger, national sample. In addition, consideration should be given to include
reporters from all fields, not just agriculture. Further, a comparison between the journalist’s
primary media type (broadcast, newspaper, magazine, etc.) should be considered.

There are many different commercially available emotional intelligence assessments with
only the Bar-On EQ-I being used in this study. Future studies should examine the results
obtained by using a different EI assessment instrument.

Citing studies in the field of psychotherapy, training programs, and executive education,
Emmerling and Goleman (2003) stated that there is evidence that an individual’s social and
emotional competence can be improved with sustained effort and a systematic development
program. However, little is known as to whether or not a university undergraduate program (a
professional entry point for agricultural journalist), is the best location for the development of
emotional competencies. Additional study is recommended before consideration is given to
including this instruction as part of a core curriculum for future agricultural communicators.

Exploring a potential link between EI and the ability of an agricultural journalist to report

the news objectively is only the first step and should spur researchers to further investigate how
emotional intelligence may impact success in the agriculture work place.
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Food, Land, and People: Content Analysis and
Correlation to Arkansas State Standards

David V. Powell, Arkansas State University
David M. Agnew, Arkansas State University
Mark McJunkin, Arkansas State University

Abstract

Project Food, Land, and People (FLP), now used in 27 states, is a comprehensive K-12
curriculum that teaches about the interconnectedness of the environment, food, and society.
Because teachers in Arkansas need to follow state guidelines, the curriculum was correlated to
the state standards. That correlation revealed a systematic, thorough integration of academic
subjects with agriculture. The FLP lessons address 75% of Arkansas Science Frameworks in
grades K-4 (including 100% of those in Life Science), 66% of Arkansas Science Frameworks in
grades 5-8 (including 81% of those in Life Science), and 37% of Arkansas Science Frameworks
in grades 9-12 (including 63% of those in Life Science). FLP addresses 70% of Arkansas Math
Frameworks in grades K-4, 41% in grades 5-8, and 29% in grades 9-12). In Social Studies, FLP
addresses 69% of the Arkansas Frameworks in grades K-4, 56% in grades 5-8, and 43% in
grades 9-12. The entire FLP curriculum, which consists of 55 units, incorporates 45% of all
Arkansas Frameworks in all subject areas in grades K-4, 35% in grades 5-8 and 25% in grades
9-12. Documentation of this connection provides an important validation for teachers to
consider when adopting and implementing an integrated curriculum.
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Introduction

Agriculture education has long been an important part of vocational education in the
public school, but like other disciplines within vocational education, its focus and application is
changing with changing workforce demands and expectations of society. “The primary goal of
vocational education is to prepare youth and adults for employment.” (Imel, 1989, p.3). This
goal has assumed greater national importance throughout the last quarter century. Since the
1980s, the range of competencies expected of workers by employers has expanded well beyond
specific occupational training into a broad array of basic academic and interpersonal skills.
While the vocational intent of instruction remains a vital part of agricultural education, the
mission has been expanded to include agricultural literacy, as suggested by a report of the
National Research Council (NRC), in 1988. That report stated agriculture “is too important a
topic to be taught only to the relatively small percentage of students considering careers in
agriculture and pursuing vocational agriculture studies” (NRC, 1988, p. 8). The report stated
that all students should receive systematic instruction about agriculture in grades K-12,
incorporated into existing courses.

In 1991, the U.S. Department of Labor issued a report that said teachers must
“understand how curriculum and instruction must change to enable students to develop those
high performance skills needed to succeed in the high performance workplace”
(SCANS/Academic Innovations Web Summary, p.1). More and more, employers believe that
vocational education should focus on the development of applied basic academic skills. This
report outlined competencies in basic skills, thinking skills, and personal qualities needed to
succeed in the workplace, identifying the basic skills of reading, writing, mathematics, listening,
and speaking as those that form a fundamental knowledge base (What Work Requires of Schools:
A SCANS Report for America 2000, 1991).

These reports support expanding the mission of agricultural education to include
agricultural literacy in all subjects, with an emphasis on how academic subjects relate to
agriculture and the integration of applied academic skills. Although agricultural education has
made great strides in responding to the recommendations of both reports, considerable debate
still exists on how to achieve the desired results of this change in the curriculum.

When selecting a curriculum for adoption, teachers must recognize and believe in the
need for change as well as “be able to recognize problems that can be addressed by the adoption
of the curriculum.” (Conroy, 1999, p. 2-3). However, the requirement to follow a state-mandated
curriculum with specific goals and objectives in order to enable students to pass subject-area
state achievement tests leaves teachers limited opportunity to teach vocational competencies
such as those that build agricultural literacy unless those competencies can be directly tied to the
core curriculum academic frameworks (Blackburn, 1999). Project Food, Land, and People was
designed to meet the need for an integrated curriculum in both vocational and non-vocational
courses that could be used at both the elementary and secondary levels.

Project Food, Land, and People (FLP) is a comprehensive resource for use in teaching

Pre-K-12 about the interconnectedness of the environment, our food supply, and their
relationship or impact on society (Project Food, Land, and People, 2004). More than 1600
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professional educators and agriculturalists worked together for more than ten years to develop
frameworks, select topics for lessons, develop and pilot test the lessons, and finally make the
FLP curriculum available to the public (Project Food, Land and People, 2003a). The 55 lesson
units of the FLP program systematically and thoroughly integrate academic core subjects as well
as off-core activities in fine arts, physical education and health into the broadly thematic study of
agricultural literacy and agricultural awareness. As of 2003, 27 states had adopted the
curriculum (Project Food, Land and People, 2003b).

Theoretical Framework

A joint effort to incorporate basic skills instruction into vocational curriculum has these
basic assumptions: academic skills are “embedded” into vocational courses, vocational tasks
provide a real-world use for academic skills, putting these skills into an everyday context
strengthens the academic skills, and neither academic skills nor vocational skills should be taught
in isolation (Pritz & Crowe, 1987, p.10). Applying academic concepts by solving problems
related to the vocational program is a very effective way to combine academic and vocational
instruction. Problem-solving activities embed the very decision-making processes and
workplace competencies identified by SCANS as essential to success in the workforce. These
activities are realistic working world problems that incorporate the personal qualities necessary
for effective social interaction and decision-making. Just as importantly, problem-based
vocational academic learning provides reinforcement for basic skills needed with a suitable
degree of guidance on how to proceed. This not only assists in learning; it helps to develop a
persistence to see a job through to completion.

Mastery of academic content and the need for a more interactive and student-centered
classroom have been identified as essential to the integration of higher-order theoretical and
conceptual skills into vocational education (Kisailus, 1994). “Higher-order thinking skills are
essential and must be taught.” (Kerka, 1992, p.1). The ability to learn constantly through
thinking, reasoning, problem-solving, and interpersonal relations are critical, not only to work,
but to one’s personal life as well. However, higher-order thinking skills are not just the province
of an academic curriculum. Since learning is not automatically transferred to new settings, the
context of learning is critical to understanding and active learning develops cognitive
management skills. Higher-order thinking constructs meaning from experience rather than
simply changing behavior (Johnson & Thomas, 1992). Vocational education provides a real-
world context for cognitive development, teaching students “how to think instead of what to
think.” (Chalupa, 1992, p.21).

FLP follows the intent and many of the processes of the curriculum integration models
developed by Grubb, Davis, et. al, (1991) to incorporate academic content into vocational
courses, facilitate collaboration between vocational and non-vocational teachers, and to
horizontally and vertically align agriculture with the academic curriculum of the school.
Analysis of the FLP content reveals a systematic, thorough integration of academic subject
materials with agriculture and other vocational subjects. Conversely, the academic content foci
of the FLP lessons can be used as a concept and activity base for a curriculum infusion model
(NDCI Web Page) to infuse agricultural literacy and awareness into the curriculum of specific
academic subject areas. Each FLP lesson unit can stand alone as a conceptual thematic unit to
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provide the activities and content base for a short-term unit of an academic course or the entire
compendium of FLP lessons can provide the activities and concepts to infuse an agricultural
literacy and awareness curriculum thematically throughout the entire academic course. The
documentation of this connection provides an important scaffold for classroom teachers to use in
formulating and implementing an integrated curriculum such as FLP with their state mandated
frameworks.

Objective

The original goal of bringing FLP to Arkansas was to focus on the development of
academic skills using agricultural literacy resources. Facilitators and teachers in a pilot training
program conducted in April 2004 indicated a need to analyze the FLP lesson content and
correlate that content to the Arkansas Frameworks in order to make it more accessible for
classroom use. The objectives of this study were to:

1. Identify the academic concepts in the FLP lessons that are part of the Arkansas
Frameworks.

2. Establish which Arkansas Frameworks in the core and off-core academic curriculum
areas are contained in the FLP lessons.

3. Determine the extent to which academic concepts in the FLP lessons correlate with
the Arkansas Frameworks.

Methodology

The FLP program content was analyzed by outlining and summarizing concepts and
activities in the subject areas of science, mathematics, language arts, social studies, art, music,
dance, theater, physical education, and health. Then sample lesson objectives were written for
each concept or activity and those objectives were correlated by comparison with the wording
and intent of the respective Arkansas Frameworks for each subject area. The Arkansas
Curriculum Frameworks used for this comparison are compiled and published on the Arkansas
Department of Education Web site and are available by subject area (for example:
Mathematics). Each subject area is subdivided into several strands (for example: “Number
Sense, Properties and Operations”), which are then divided into several individual competencies
(for example: “NPO.1.1. Demonstrate number sense (concepts of counting, grouping, and place
value) using manipulatives™). All of the strands and competencies within a subject area are
presented in sequence separately by three grade levels of K-4, 5-8, and 9-12. Documentation of
this analysis and correlation study was summarized in a 282-page compendium of FLP lesson
objectives and the Arkansas Frameworks addressed by those objectives.

Results of Analysis and Correlation

The overall results of analysis of the FLP program and correlation to the Arkansas
Frameworks are presented in Table 1. The science and language arts content areas were
represented by the largest number of Arkansas Frameworks used at least once (129 and 123), but
the largest number of total incidents of usage occurred in language arts and social studies (1232
and 1047). The content area with the fewest number of frameworks (39) and the lowest
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occurrence of total incidents of usage (173) was in the combined area of physical
education/health.

Table 1. Number of Arkansas Frameworks Used and Total Occurrences by Content Area

Grades K-4 Grades 5-8 Grades 9-12 All Grades
Subject Frame- | Total | Frame- | Total | Frame- | Total | Frame- | Total

works | Usage | works | Usage | works | Usage | works | Usage
Science 42 327 49 378 40 170 131 875
Math 33 217 18 172 13 94 64 483
Language 52 475 41 509 30 248 123 | 1232
Social 38 395 30 395 23 256 91| 1046
Studies
Fine Arts 25 89 27 253 16 105 68 447
PE/Health 21 86 14 70 4 17 39 173

Sheer numbers of frameworks used and their total incidence only give a broad picture of
the comprehensiveness of the FLP program in its applicability to the Arkansas state curriculum
requirements. Comparison of the numbers of Arkansas Frameworks utilized by FLP to the total
number of Arkansas Frameworks in each subject and strand gives a much more relevant picture

of the overall usefulness of FLP in meeting Arkansas’ curricular needs. Table 2 presents a
comparison of Arkansas Frameworks used in FLP lesson units with the overall Arkansas

Frameworks requirements in the core curriculum areas of science, mathematics, language arts,

and social studies.
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Table 2. Comparison of FLP and Total Arkansas Frameworks by Content Area in the Core
Curriculum

Subject/Strand FLP | Ark | % FLP | Ark | % FLP | Ark | %
K-4 K4 | K4 |58 5-8 5-8 9-12 | 9-12 | 9-12

Science PS 10 21| 48% 15 23 | 65% 12 42 | 29%
LS 17 17 | 100% 17 21| 81% 20 32| 63%
ES 15 18| 83% 17 30| 57% 8 33| 24%
Subtotal 42 56 | 75% 49 74 | 66% 40 107 | 37%

Math NPO 9 12| 75% 4 11| 36% 5 9| 56%
GS 7 11| 64% 3 7] 43% 2 10 | 20%
M 7 7 | 100% 6 7| 86% 3 8| 38%
DSP 9 11| 82% 4 10 | 40% 3 8| 38%
PAF 1 6| 17% 1 9| 11% 0 10 0%
Subtotal 33 47 | 70% 18 44 | 41% 13 45| 29%

Language | OV 21 27 | 78% 12 18| 67% 5 14 | 36%
w 11 76 | 14% 18 50 | 36% 18 49 | 3%
R 14 65| 22% 8 57| 14% 4 48 8%
IR 6 8| 75% 3 9| 33% 3 12 | 25%
Subtotal 52 176 | 30% 41 134 | 31% 30 123 | 24%

Social

Studies TCC 10 12 | 83% 6 8| 75% 6 10 | 60%
PPE 9 13| 69% 13 16 | 81% 6 15| 40%
PDC 9 11| 82% 6 8| 75% 4 9| 44%
PAG 4 9| 44% 3 17 | 18% 3 9| 33%
SSPS 6 10| 60% 2 5| 40% 4 11 | 36%
Subtotal 38 55| 69% 30 54 | 56% 23 54 | 43%

The FLP lessons addressed 75% of all Arkansas Science Frameworks in grades K-4, 66%
of those in grades 5-8, and 37 % of those in grades 9-12. However, the strands of physical
science, life science, and earth science were not represented equally, which is consistent with the
content inherent in an agricultural theme. The Life Science Framework was most completely
addressed at all grade levels, with 100% of the Arkansas Frameworks addressed in grades K-4,
81% in grades 5-8, and 63% in grades 9-12. FLP addressed 83% of the Earth Science
Frameworks and 48% of the Physical Science Frameworks in grades K-4, 57% of the Earth
Science Frameworks and 65% of the Physical Science Frameworks in grades 5-8, and 24% of the
Earth Science and 29% of the Physical Science Frameworks in grades 9-12.

FLP lessons addressed 70% of all Arkansas Math Frameworks in grades K-4, 41% of
those in grades 5-8, and 29% of those in grades 9-12. The strands of Measurement, Data
Analysis and Statistical Probability, and Number Sense, Properties and Operations were most
fully represented both in percentages and actual occurrences of usage. FLP used 100% of the
Measurement Frameworks in grades K-4, 86% in grades 5-8, and 38% in grades 9-12. In the
strand Number Sense, Properties and Operations, FLP used 75% of the Arkansas Frameworks in
grades K-4, 36% of those in grades 5-8 and 56% of those in grades 9-12. In the Data Analysis
and Statistical Probabilities strand FLP used 82% of the Arkansas Frameworks in grades K-4,
40% of those in grades 5-8 and 38% of those in grades 9-12. Geometry and Spatial Sense would
appear to be highly utilized from percentages alone, but it was actually used in only a few
lessons (six in grades K-4, four in grades 5-8, and two in grades 9-12). The Patterns and Algebra
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Functions strand was hardly used at all (one lesson unit in grades K-4, three in grades 5-8, and
none in grades 9-12).

Overall, FLP used 69% of the Arkansas Social Studies Frameworks in grades K-4, 56%
of those in grades 5-8, and 43% of those in grades 9-12. The strongest representation in social
studies was in Time, Continuity and Change (“History”), People, Places and Environments
(“Geography”), and Production, Distribution and Consumption (“Economics”). Strands least
represented were Power, Authority and Governance (“Government”) and Social Sciences
Processes and Skills (“Processes”). FLP used 83% of the “History” Frameworks in grades K-4,
75% of those in grades 5-8, and 60% of those in grades 9-12. In “Geography,” FLP used 69% of
the Arkansas Frameworks in grades K-4, 81% of those in grades 5-8, and 40% of those in grades
9-12. Of the total number of Arkansas “Economics” Frameworks, FLP used 82% in grades K-4,
72% in grades 5-8, and 44 % in grades 9-12. Although the FLP lessons used a relatively small
proportion of the total “Processes” Frameworks (60% in grades K-4, 40% in grades 5-8, 36% in
grades 9-12), the frameworks that were used were used extensively in nearly every lesson with a
social studies component. Only three or four “Government” Frameworks were used at each
grade level, and two of them only once in the entire program.

Correlation of the FLP lesson units to the Arkansas Language Arts Frameworks would be
deceptive taken from a percentage basis alone. The Arkansas Frameworks compendium includes
a great many Language Arts Frameworks, the majority of which are in the writing and reading
strands. Most of the Arkansas Writing Frameworks specifically address process issues of
prewriting, mechanics and usage, and editing. Unless the FLP lesson clearly indicated these
process skills, they were not included in the analysis and correlation for this study. Similarly,
most of the Arkansas Reading Frameworks address the selection and use of fiction in reading.
Since many of the FLP lessons did not include specific student reading passages or directions to
engage in outside reading, Reading Frameworks were not cited, although it might be implied that
a certain level of reading occurred.

Given the restrictions already described, some important trends in language arts usage
emerged from the analysis. High levels of usage in oral and visual communications were shown
at both the K-4 and 5-8 grade levels (78% in grades K-4 and 67% in grades 5-8), most of that in
basic classroom communication skills such as using content vocabulary, listening, participating
in discussion, and following directions. This was one area where some latitude was exercised in
interpreting and applying the frameworks to the FLP lesson format. Even so, a substantial
proportion of the total lessons directly used oral presentation skills (eight in grades K-4, 15 in
grades 5-8, and eight in grades 9-12). Another area with a high percentage of usage in grades K-
4 was in research/inquiry (75%). At the upper grade levels, the Arkansas Frameworks employ a
more extensive use of question generation and more advanced research skills that, while they
may be implied and expected, were not specifically requested. A much smaller percentage of
Research/Inquiry Frameworks was used at the upper grade levels (33% in grades 5-8 and 25% in
grades 9-12), but these frameworks were used very widely in almost all the lessons. Despite the
low percentages in numbers alone, Writing Frameworks for producing consistent written
products, such as “writing across the curriculum” and “writing to inform, [etc.]” were also used
in almost every lesson.

2005 National AAAE Research Conference 39



Table 3 presents a comparison of Arkansas Frameworks used in FLP lesson units with the
overall Arkansas Frameworks requirements in the off-core curriculum areas of art, music, dance,
theater, physical education, and health.

Table 3. Comparison of FLP and Total Arkansas Frameworks by Content Area in the Off-Core
Curriculum

Subject/Strand FLP | Ark | % FLP |Ark | % FLP | Ark | %
K-4 K-4 K-4 5-8 5-8 5-8 9-12 | 9-12 | 9-12
Art 6 27 | 22% 8 28 | 29% 6 22| 27%
Music 7 26 | 27% 7 19| 37% 3 32 9%
Dance 1 44 2% 7 52| 13% 5 37 14%
Theater 11 35 31% 5 55 9% 2 26 8%
Subtotal 25 132 19% 27 154 18% 16 117 14%
P.E. 7 24 | 29% 4 12| 33% 1 16 6%
Health 14 36 | 39% 10 42 | 24% 3 46 7%
Subtotal 21 60 | 35% 14 54 | 26% 4 62 6%

There are several issues to consider when describing the results of the correlation of FLP
lesson content to off-core Arkansas Frameworks. Most of the Arkansas Fine Arts Frameworks
specifically address issues of technique, composition, and appreciation that were not part of the
FLP lessons. Artwork, whether “creative” or “illustrative” was an important activity in 73% of
the lessons in grades K-4 and 5-8, and 57% of the lessons in grades 9-12. Music, mostly singing
content-related lyrics to a familiar tune or music appreciation and interpretation, was an element
in 39% (16 out of 41) of the lessons for grades K-4, 29% (14 out of 49) of those for grades 5-8,
and only 9% (three out of 35) of those for grades 9-12. Dance was only used in four lessons for
grades K-4 (10%), four lessons for grades 5-8 (8%) and two lessons for grades 9-12 (6%).
Theater, largely role-playing, but occasionally the production or acting out of skits, featured in
10 (24%) of the lessons for grades K-4, seven (14%) of the lessons for grades 5-8, and four
(11%) of the lessons for grades 9-12. Physical education, when used, appeared in the context of
playing classroom games and expressive activities associated with dance or pantomime. P.E.
was featured in 12 (29%) of the lessons for grades K-4, 11 (22%) of the lessons in grades 5-8,
and six (17%) of the lessons for grades 9-12. Health was featured in 14 (34%) of the lessons for
grades K-4, 12 (24%) of the lessons for grades 5-8, and seven (20%) of the lessons for grades 9-
12.

The FLP lesson units with the greatest number of Arkansas Science, Mathematics,
Language Arts, and Social Studies Frameworks are listed and described in Tables 4-7 with a
brief description of the concepts or activities specifically related to the academic content area of
that subject. The units in these tables are arranged in the order of appearance in the FLP lesson
compendium with the number of Arkansas Frameworks at each grade level.
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Table 4. Top Ten FLP Lesson Units Featuring Arkansas Science Frameworks

_ | Unit Title FW | FW | FW | Brief Description of Science
Unit K-4 |5-8 |9-12 | Concepts or Activities in Unit
13 | Trash Bashing 14 11 5 Recycling and alternatives
14 | Root, Root for Life 17 17 NA | Structure and function of roots
17 | Perc Through Pores 16 17 NA | Soil structure, runoff, erosion
24 | Investigating Insects 13 15 9 | Collect, record, observe insects
28 | Gifts from the Sun 17 23 | NA | Photosynthesis, energy in plants
30 | Till We or Won’t We? 16 19 11 Cultivation practices
42 | Calorie Counting NA 18 16 | Identify, measure food energy
45 | What Will the Land Support | NA 13 13 Population pressure simulation
47 | Mighty Macros NA 12 10 | Nutrition needs of humans
53 | Managing Pests NA | 12 11 Pest controls and consequences
Table 5: Top Ten FLP Lesson Units Featuring Arkansas Math Frameworks
| Unit Title FW | FW | FW | Brief Description of Math
Unit K-4 |5-8 |9-12 | Concepts or Activities in Unit
9 | We’re into Pumpkins 13 7 | NA | Measuring pumpkins
25 }F{l(l)ru;u?gilhl(\)lzlvvc}é;lelgd 13 8 5 Survey and map school grounds
31 | Be Label Able 10 5 Read and use food labels
What’s the Shape of Your Describe nutrition polygon and
39 . 19 11 8 .
Diet? calculate perimeter, area
40 | What Piece of the Pie? 18 7 6 | Graph food costs for US farms
and consumers
41 | Why I Buy 14 7 5 Survey/display food preferences
42 | Calorie Counting NA 8 6 Compare caloric input/output
47 | Mighty Macros NA 8 6 | Calculate nutrient requirements
50 Six Bi.11i0n and Still NA 10 6 Calculate/display population
Growing growth
51 | Less Elbowroom NA 7 6 Calculate/display population

doubling rates
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Table 6. Top Ten FLP Lesson Units Featuring Arkansas Language Arts Frameworks

| Unit Title FW | FW | FW | Brief Description of Language
Unit K-4 |5-8 |9-12 | Concepts or Activities in Unit
2 | Seed Surprises 18 | NA | NA | Book report
14 | Root, Root for Life 16 10 | NA | Lab and oral report, research
20 | Tree-mendous 17 10 | NA | Word game, reading, writing
21 | Expression Connection 20 18 7 | Word game, poetry
22 | Feed the Need 16 11 13 Interview, oral report
31 | Be Label Able 12 14 15 Oral presentation, critique
38 | Step By Step 9 16 10 | Oral m/m report, ads/skits, letter
44 | Soil Is Not Trivial NA 18 11 Research, write group report

438 | Loco for Cocoa NA 18 24 Research, erte, present fiction
or non-fiction report

49 | To Whom It May Concern NA | 24 21 Persuasive formal letter

Table 7. Top Ten FLP Lesson Units Featuring Arkansas Social Studies Frameworks

| Unit Title FW | FW | FW | Brief Description of Social
Unit K-4 | 5-8 |9-12 | Studies Concepts/Activities
13 | Trash Bashing 13 11 10 | Recycling and alternatives
22 | Feed the Need 26 18 13 Causes, effects of world hunger
35 | From Fiber to Fashion 17 8 9 | Clothing industry
Nail By Nail, Board By Building materials and sources
37 17 9 9
Board and uses of resources
38 | Step By Step 21 15 9 | Food: producer to consumer
44 | Soil Is Not Trivial NA 13 10 | Dust Bowl and erosion
49 | To Whom It May Concern NA 16 11 Civic issues in bioengineering
50 Six B1.1110n and Stll NA 15 13 | Effects of overpopulation
Growing
52 | Trading Favorites NA 18 9 | Market simulation
55 | Cows or Condos NA | NA 15 Land use issues

Even though the off-core content areas of the fine arts, physical education, and health as
utilized in FLP were correlated to fewer numbers of Arkansas Frameworks (as described earlier),
these subject areas were integrated throughout the program of study in several general activity
categories as shown by the list of units containing these activities in Table 8.
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Table 8. Notable Uses of Arkansas Fine Arts, Physical Education, and Health Frameworks in

FLP
Activity FLP Units (K-4) | FLP Units (5-8) | FLP Units (9-12)
Subject
Ilustration 9,10,12,15-18, |9,10,12,15-18, | 24,29, 30,42
Art 24,26,27,29,30 | 24,26,27,29, 30,
42
Creative 4,6-8,11,18,22, | 6-8, 11, 18, 22, 22,25, 30, 37-39,
(Group project) 25,30, 37-39 25,30, 37-39, 44, | 44,48
48
Creative 3,5,9, 14, 18-21, | 9, 14, 18-21, 23, 11,21, 31, 34, 35,
(Individual 23,28, 31, 34, 35, | 28, 31, 34, 35, 39, | 39, 50, 54
project) 39 50, 54
Music Singing 3,10, 11, 13,14, |10,11,13,14,18, | 11,12
18,19, 29 19, 29
Compose/Perform | 14, 20, 21, 23,28 | 14, 20, 21,23,28 | 21
Interpretation 1,7,20,21 7,20, 21 NA
Appreciation 6 6, 44 44
Dance Apprec./Interpr. 6,20,21,23 6,20, 21,23 21
Theater | Role Play or 2,10, 5, 20, 21, 10, 20, 21, 28 21
Pantomime 28, 34
Skits/Drama 3,7,20,21, 28, 7,15,20,21,28, |21
38 38,44
P.E Games and Group | 4, 11, 13, 15,20, | 11, 13,15, 20, 24, | NA
Activities 24,25 25,48
Expressive Mvmt. | 1,2, 17, 21, 28 17,21, 28 NA
Health Diet and Nutrition | 1, 3, 8, 12, 28,30, | 12, 30, 31, 42,47, | 30, 31, 39,42, 47
31, 39 48
Prevent Disease, | 5,11,15,19,24, | 11,15,19,24,25, | 11,12
Mental, Dental 25 39

Implications and Recommendations for Application

All of the core curriculum areas of science, mathematics, language arts, and social studies
were systematically and thoroughly integrated into an agricultural literacy base in FLP. The
lessons utilized a majority of the number of Arkansas Science, Mathematics and Social Studies
Frameworks, especially for grades K-4 and 5-8. The strongest areas of integration in grades K-4
and 5-8 in terms of numbers alone were science and social studies, including 100% of the K-4
Life Science Frameworks. The social studies strand of “Government” was weak at all grade
levels. Mathematics showed strong correlation with the Arkansas Frameworks for grades K-4,
especially in the “Measurements” strand, correlating to 100% of the Arkansas Frameworks in
that strand. Correlation of mathematics for grades 5-8 was markedly weaker in numbers of
frameworks in all strands except “Measurement.” The mathematics strand of “Algebra” was
very weak in all grade levels. FLP correlated to less than a third of all Arkansas Language Arts
Frameworks at all grade levels, but the frameworks that were used representing the basic process
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skills of oral and visual communication and writing for specific purposes across the curriculum
were integrated into almost all units in the FLP program. Similarly, small numbers of Arkansas
Frameworks were used in the off-core content areas of the fine arts and physical education, but
these important physical and expressive activities were also integrated into nearly all the FLP
lessons. Nearly one third of all the FLP lesson units incorporated some aspect of health that
correlated with the Arkansas Frameworks.

When compared from grade level to grade level, FLP appeared to be stronger and more
fully developed for the K-8 grade levels, especially in the younger half of this range. Fewer
lessons were aimed at grades 9-12 (35 compared to 41 for grades K-4 and 49 for grades 5-8), and
those that were often addressed a broad range of ages rather than directly addressing the more
complex process and investigative skills of the upper grade levels. Another problem affecting
the assessment of the FLP program’s utility for the upper grades is that many Arkansas
Frameworks for grades 9-12 are very content-specific and not easily addressed by a broad
integration into general agricultural literacy topics. Conversely, the higher-order thinking and
process skills used in FLP lesson units developed and aimed specifically for the upper grades
were few in number but very effectively integrated, so what may have been missing in quantity
is made up for in quality.

We are continuing to follow up on previously trained teachers and facilitators with
individual interviews to gather feedback and encourage implementation and use of the FLP
program in Arkansas schools. Plans are being formulated to expand the original teacher base
with additional training sessions and to make more teachers aware of the fact that this curriculum
correlates well with the state standards. If other states use a similar set of frameworks or
standards, it would be logical to expect that these FLP lessons’ concepts would be highly
correlated with their own frameworks. However, for other states to be able to determine without
doubt that a correlation exists, each state would need to do its own correlation analysis. Doing
so would support justification of the integration of this agricultural and environmentally based
curriculum throughout all grade levels.
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An Analysis of the Barriers and Perceived Solutions to Diversity Inclusion in
North Carolina Secondary Agricultural Education Curricula

Chastity Warren, Weldon Middle School
Antoine J. Alston, NC A&T State University

Abstract

The purpose of this study was to analyze the attitudes of North Carolina Secondary
Agricultural Educators regarding the state of diversity inclusion in North Carolina secondary
agricultural education programs. North Carolina secondary agricultural teachers agreed that
the barriers to diversity inclusion centered on stereotypes, guidance counselors, prejudicial
issues, and the perception of agriculture itself. North Carolina secondary agricultural education
teachers agreed that mentoring and multicultural education were strategies that could be utilized
to increase diversity inclusion in secondary agricultural education. Recommendations included

preservice multicultural training, reflective diversity teaching practices, and establishing
collaborative relationships with guidance counselors.
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Introduction

According to Foster and Henson (1992) the agricultural industry is the foundation for any
society; however, in the United States ethnic minorities and women involvement in the field of
agriculture is limited. Various demographic estimates indicate that ethnic minority populations
are steadily increasing, and more of these students will need to be recruited into agricultural
related careers in order to sustain the agricultural industry for the future and to help ensure that
the United States remains competitive in the global economy (USDA Fact Book 1998).
Opportunities in agriculture related fields are continuing to expand; but the number of
individuals, particularly people of color, is declining continuously on a yearly basis. In order to
reverse this trend and alleviate the myths about the agricultural field, the field of education and
agribusiness as a whole must acquire an understanding of the motivational factors and rewards
that would attract ethnic minorities and women to pursue an agricultural career (Zoldoske, 1996).

Diversity Inclusion Barriers

There are numerous barriers that exist that hinder the process of ethnic minority and
women inclusion in vocational education, particularly agricultural education. According to
Talbert & Larke (1995), barriers include a lack of mentors or role models, stereotypes, teachers,
guidance counselors, the perception of agriculture itself, sexual harassment. Klauke (1989)
suggested that prejudicial issues in relation to ethnic minorities and women by school systems
should be addressed. In addition, teaching materials should be examined for racial, cultural, or
gender biases (Klauke, 1989). Furthermore, teachers and staff should become familiar with the
ethnic minority groups represented in their classrooms, while they promote an atmosphere of
acceptance and cooperation (Klauke, 1989). Additionally, according to Foster (2001) acceptance
by peers, community, and administrators combined with the challenge of balancing family and
career are some of the barriers women endure in vocational education.

Diversity Inclusion Strategies

The literature reveals that positive role models of the same ethnicity and gender can be
influential factors for students to enroll in Agriscience courses and ultimately pursue agricultural
careers (Talbert & Larke, 1995). Role modeling has been heralded in education as one of the key
tools for advancement through the ranks for everyone. Bowen (1994) stated that role models
function as teachers and coaches to create learning opportunities and to challenge their protégés
to develop to their full potential. Bell (1996) stated that superior role models also “recognize that
they are, first and foremost, facilitators and catalysts in a process of discovery and insight. Over
the years, the description of a role model has stayed basically the same. Success does not come
overnight for most people; hard work, knowledge, and dedication are key factors, especially for
ethnic minorities and women (Boyer, 1990).

For all students to achieve in school, educators, parents, and policymakers must develop
strategies to address the different learning styles of all students. The public school system must
give all public school students the chance to learn, excel, and achieve educationally (National
Coalition for Women and Girls in Education, 1988). One key strategy that can be utilized to
promote an attitude of change toward ethnic minority and women inclusion is multicultural
education. According to Banks (1994), multicultural education offers a relevant view of
educational purpose in an increasingly complex world. Multicultural education provides a map to
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increase the awareness of women and ethnic minority groups in relation to diversity. Banks
(1994) also stated that the multicultural education map can be utilized to chart the future and it
can help educators and communities, government, and the private sector challenge arrangements
that reproduce inequity. The National Council for the Accreditation of Teacher Education
describes multicultural education as "preparation for the social, political and economic realities
individuals will experience in culturally diverse and complex human encounters providing a
process for individuals to develop competencies for perceiving, evaluating, and behaving in
different cultural settings." Multicultural education represents a change in educational thinking
(Anderson, 1990). Sheppard (1983) noted that vocational teachers need training in multicultural
education because America is a culturally pluralistic society and cultural and ethnic diversity in
the United States is a fact of life. Banks (1994), cited four principles of ethnic and cultural
diversity: (1) ethnic and cultural diversity should be recognized and respected at the individual,
group, and societal levels; (2) diversity provides a basis for societal enrichment, cohesiveness,
and survival; (3) equality of opportunity must be afforded to all members of ethnic and cultural
groups; and (4) identification for individuals should be optional in a democracy.

Foster, Pikkert and Husmann (1991) stated that more ethnic minorities and women could
be encouraged to enter the profession by changing current societal attitudes against ethnic
minorities and women teachers in agriculture, increasing salaries, increasing acceptance by
administrators, improving teacher education programs, building support networks and increasing
recruitment efforts. Research has indicated students are more likely to become involved in a
vocational education sector, particularly agricultural education, if individuals from their
respective ethnic minority group or gender are employed in instructional and supervisory roles
(Williams, 1992; Jones & Bowen, 1998; Osborne, 1994).

According to Hawley (1997), a mentor is that person who achieves a one to one
developmental relationship with a learner and one whom the learner identifies as having enabled
personal growth to take place. Mentors perform roles in four key categories (Hawley, 1997).
Hawley (1997) stated that these four categories are coaching, facilitating, counseling, and
networking. Coaching is showing one how to carry out a task or activity (Hawley, 1997).
Facilitating is creating opportunities for learners to use new skills and counseling is helping
learners explore the consequences of potential decisions (Hawley, 1997). Last, but not least is
networking, which is referring learners to others when the mentor's experience is insufficient
(Hawley, 1997).

In the United States, the majority of teachers are white females, with African American,
Native American, Hispanic, and even male teachers being dangerously underrepresented in the
public school system (Shure, 2001). According to Luft (1996) secondary agricultural education
teachers could make a greater effort to specifically recruit ethnic minority and female students
interested in agricultural occupations. Perhaps program revisions are necessary to attract
culturally diverse students. It is suggested that FFA advisors encourage and strive to increase
ethnic minority and female membership. Luft (1996) also recommended that secondary
agriculture teachers be provided in-service opportunities to improve their cultural diversity
teaching practices. To help improve the extent to which cultural diversity is addressed in the
future by secondary agriculture teachers, preservice teacher education students should also be
required to take courses dealing with teaching the culturally diverse, with strong encouragement
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to implement the practices into their teaching. Courses designed to prepare agriculture teachers
to serve the culturally diverse populations should contain content recommended by experts in
multicultural education (Luft, 1996).

Theoretical Framework

The theoretical framework for this study is built upon the concept of Inclusion. Inclusion
is a philosophy that brings students, families, educators, and community members together to
create schools and other social institutions based on acceptance, belonging, and community
(Bloom, Permultter, & Burrell, 1999). The concept of inclusion seeks to “establish collaborative,
supportive, and nurturing communities of learners that are based on giving all students the
services and accommodations they need to learn, as well as respecting and learning from each
other’s individual differences” (Salend, 2001, p. 5). Inclusion is built upon four major principles:
Diversity, Individual Needs, Reflective Practice, and Collaboration.

Diversity improves the educational systems for all students by placing them in general
education environments regardless of race, ability, gender, economic status, gender, learning
styles, ethnicity, cultural background, religion, family structure, linguistic ability, and sexual
orientation. Banks (1994) stated diversity could have a positive impact upon a person’s cognitive
and personal development because it challenges stereotypes, broadens perspectives, and sharpens
critical thinking skills, all needed components in the field of education.

Individual Needs involves sensitivity to and acceptance of individual needs and
differences. In the field of education one will constantly encounter individuals of cultural, ethnic,
and socioeconomic backgrounds different from their own. When this occurs having an
understanding and respect of a person’s individual needs greatly benefits the educational
environment (Banks, 1994).

Reflective Practice insists that educators reflect upon their attitudes, teaching and
classroom management practices, and curricula to accommodate individual needs. Educators
must constantly evaluate their daily professional practice in order to optimize the educational
learning environment for all of student clientele, irregardless of their respective differences
(Banks, 1994).

Collaboration involves groups of professional educators, parents, students, families, and
community agencies working together to build effective learning environments (Salend, 2001).
Optimal educational environments involve collaborative efforts among all educational
stakeholders in order to ensure that the greatest amount of learning can take place for all students
(Banks, 1994).

Purpose and Objectives
The purpose of this study was to analyze the attitudes of North Carolina Secondary
Agricultural Educators regarding the state of diversity inclusion in North Carolina secondary

agricultural education programs. In order to accomplish the aforementioned purpose, the
following objectives were developed:
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1. Determine the demographic characteristics of North Carolina secondary agricultural
education teachers.

2. Assess North Carolina secondary agricultural education teachers' perceptions of the barriers
of diversity inclusion in North Carolina secondary agricultural education programs.

3. Assess North Carolina secondary agricultural education teachers' opinions of proposed
solutions to increase diversity inclusion in North Carolina secondary agricultural education
programs.

Methodology

Traditional mail survey methodology, using a three round, one week interval format, in
alignment with Dillman’s Total Design Method (2000) was utilized to carry out this study. No
previously established survey instruments were available for the purposes of this study; therefore
an instrument was developed by the researcher after an exhaustive review of literature. The
survey instrument consisted of three sections. Part one consisted of 10 statements to measure the
benefits of diversity inclusion, part two consisted of 18 statements to measure the barriers of
diversity inclusion, and the last section measured various demographic characteristics of North
Carolina secondary agricultural education teachers. Content validity was established by a panel
of experts of 8 university faculty with research experience in the area of diversity. Face validity
and reliability were established during a pilot test of twenty North Carolina agricultural
education teachers not included in the final survey population. In order to test the internal
consistency reliability of the instrument, the returned pilot tested instruments (7) were analyzed
with the aid of Cronbach’s alpha according to conventions established by Nunnally (1967) and
Davis (1971).

The overall correlation coefficient for the instrument was .93. According to Davis (1971)
this would indicate a very strong association between variables. The population for this study
consisted of secondary agriculture teachers in North Carolina who were listed in the 2001-2002
North Carolina Agricultural Education Directory (N = 366). Based on Krejcie and Morgan’s
(1970) formula for a 5% margin of error, a random sample of 180 would be required for a
population of this size. As is the nature of survey research a certain loss rate can be expected, in
an attempt to achieve the target sample size of 180 a random sample of 210 secondary
agricultural education teachers was utilized. A three round mail questionnaire approach was
utilized for this study. The first round consisted of North Carolina secondary agricultural
education teachers receiving a cover letter from the researcher outlining the purpose of the
research, a survey, and a return stamped envelope. Teachers were given one week to return the
initial survey; this resulted in 63 surveys being returned. The next round consisted of all non-
respondents receiving a follow-up letter stressing to them the importance of returning the survey
for data analysis purposes and to strengthen the study. This resulted in 38 surveys being
returned. Non-respondents were again given one week to return the survey. The third round
consisted of all nonrespondents receiving all of the items received in the first round, with another
week to respond, 9 surveys were returned. In order to control for nonresponse error Miller and
Smith (1983) recommended comparing early to late respondents. Research has shown that late

2005 National AAAE Research Conference 51



respondents are often similar to nonrespondents. In relation to this study, no significant
differences were found. The final return rate was 52%.

Findings

Table 1. presents the means, standard deviations, frequencies, and percentages for the
demographic variables contained in the survey instrument. In relation to age, North Carolina
secondary agricultural education teachers reported a mean age of forty. Regarding gender in this
study, fifty-one secondary agricultural education teachers were male and twenty-three were
female. In relation to race or ethnicity, there were nine Black agricultural education teachers and
sixty-five White Agricultural Education Teachers. However, there were no Hispanic, Native
American, and Asian agricultural education teachers reported. Thirty-eight North Carolina
agricultural education teachers held bachelor degrees. Thirty-two North Carolina agricultural
education teachers held master’s degrees. Four agricultural teachers in North Carolina had
earned the specialist degree. No teachers in North Carolina held a doctorate degree that taught
secondary agricultural education. Agricultural Education Teachers in North Carolina had taught
secondary agriculture an average of twelve years. Lastly, agricultural teachers in this study were
asked how many hours of training they had taken in the area of diversity inclusion in the past
five years. North Carolina agricultural teachers had taken a mean of four hours of training in the
area of diversity.
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Table 1. Demographic Program

Demographics N Percent
1. Age 40 --
2. Gender:
Male 51 68.9%
Female 23 31.1%
3. Race/Ethnicity:
Black 9 12.2 %
White 65 87.8 %
Hispanic 0 0%
Native American 0 0%
Asian 0 0%
4. Highest Degree:

Bachelor’s 38 51.4%
Master’s 32 43.2%
Specialist 4 54%

Mean SD
5. Number of years teaching: 11.59 9.75
6. Number of Hours in 3.67 5.67

Diversity Training:

Table 2 presents the means and standard deviations for the program variables contained
in the survey instrument. Agricultural teachers in North Carolina were asked to provide their
current FFA membership. FFA membership on the average in North Carolina was seventy.
Agricultural education programs in North Carolina had a mean enrollment of seventy-nine.
North Carolina Agricultural Teachers were also asked to provide the number of ethnic minorities
they currently had enrolled in their program, which equaled a mean of nineteen. Also
Agricultural teachers were asked to report how many females they currently had enrolled in their

program, which equaled a mean of twenty-seven.
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Table 2. Program Characteristics

Program Variables Mean SD
1. Student enrollment: 78.65 47.74
2. Current FFA membership: 69.45 58.47
3. Ethnic minorities currently 18.77 28.19

enrolled in program:

4. Females currently 26.88 29.43
enrolled in program:

Respondents were asked their perceptions in relation to eighteen statements regarding the
potential barriers to diversity inclusion in North Carolina secondary agricultural education
programs. Table 3 shows the means and standard deviations for the perceived barriers to
diversity inclusion as they relate to secondary agricultural education programs in North Carolina.
Respondents were in agreement concerning the following nine statements: (1) Stereotypes are a
primary reason why women do not enroll in agricultural classes., (2) Guidance counselors
influence the participation of ethnic minority in agricultural education., (3) Guidance counselors
influence the participation of women in agricultural education., (4) The perception of agriculture
itself influences the participation of ethnic minorities in agricultural education., (5) The
perception of agriculture itself influences the participation of women in agricultural education.,
(6) Prejudicial issues in relation to ethnic minorities by school systems should be addressed., (7)
Prejudicial issues in relation to women by school systems should be addressed., (8) Only when
students observe staff commitment to providing a fair and representative environment will they
feel a sense of school ownership., (9) Acceptance by peers is a barrier to diversity inclusion in
vocational education.
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Table 3. Barriers of Diversity Inclusion Table

1.

Barriers
Only when students observe staff commitment to providing a fair and
representative environment will they feel a sense of school ownership.

The perception of agriculture itself influences the participation of ethnic
minorities in agricultural education.

Guidance counselors influence the participation of ethnic minorities in
agricultural education.

Acceptance by peers is a barrier to diversity inclusion in vocational education.

Guidance counselors influence the participation of women in agricultural
education.

. The perception of agriculture itself influences the participation of women in

agricultural education.
Prejudicial issues in relation to ethnic minorities by school systems should be
addressed.

8. Prejudicial issues in relation to women by school systems should be addressed.

9. Stereotypes are a primary reason why ethnic minorities do not enroll in

10.

11.

12.

13.

14.

15.

16.

17.

18.

agricultural classes.

A lack of role models hinders the participation of ethnic minorities' inclusion
in agricultural education.

Stereotypes are a primary reason why women do not enroll in agricultural
classes.

Acceptance by the community is a barrier to diversity inclusion in vocational
education.

Balancing family and a career is a barrier women endure in vocational
education.

Acceptance by school administrators is a barrier to diversity inclusion in
vocational education.

A lack of role models hinders the participation of women's inclusion in
agricultural education.

The glass ceiling theory may influence the participation of ethnic minorities in
agricultural education.

The glass ceiling theory may influence the participation of women in
agricultural education.

Sexual harassment may be a factor why women do not enroll in agricultural
education classes.

Mean
3.93

3.89

3.80

3.77
3.75

3.72

3.67

3.63
3.50

3.47

341

3.24

3.17

3.04

2.99

2.85

2.82

2.16

SD
78

.90

98

1.01
1.04

1.00

1.14

1.15
1.18

1.08

1.13

1.03

1.24

1.13

1.21

.83

.86

1=

Strongly Disagree, 2= Disagree, 3= Uncertain, 4= Agree, 5= Strongly Agree.

North Carolina secondary agricultural education teachers were uncertain concerning the
following eight statements in relation to the perceived barriers of diversity inclusion: (1) A lack
of role models hinders the participation of ethnic minorities in agricultural education., (2) A lack
of role models hinders the participation of women in agricultural education., (3) Stereotypes are
a primary reason why ethnic minorities do not enroll in agricultural classes.,
ceiling theory may influence the participation of ethnic minorities in agricultural education., (5)
The glass ceiling theory may influence the participation of women in agricultural education., (6)
Acceptance by the community is a barrier to diversity inclusion in vocational education., (7)
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Acceptance by the school administrators is a barrier to diversity inclusion in vocational
education., (8) Balancing family and a career is a barrier women endure in vocational education.

North Carolina secondary agricultural education teachers disagreed upon the following
statement: Sexual harassment may be a factor why women do not enroll in agricultural
education classes.

Respondents were asked their perceptions in relation to fifteen statements regarding the
potential solutions to diversity inclusion in North Carolina Secondary Agricultural Education
Programs. Table 4 shows the means, standard deviations, and rankings for the perceived
solutions to diversity inclusion as they relate to secondary agricultural education programs in
North Carolina.

Table 4. Solutions to Diversity Inclusion Table

Solutions Mean SD
1. FFA advisors should encourage and strive to increase ethnic minority and 445 .67
female membership.
2. For all students to achieve in school, educators, parents, and policymakers 439 .76
must develop strategies to address the different learning styles of all

students.

3. Teachers and staff should become familiar with the ethnic minority groups 420 .60
represented in their classrooms in order to promote and atmosphere of
acceptance and cooperation.

4. Multicultural education can be used to increase the awareness of ethnic 395 .77
minority groups in relation to diversity.

5. Multicultural education provides a more global view of society. 393 .93

6. Multicultural education can be used to increase the awareness level of 3.89 .88
society as a whole toward diversity inclusion.

7. An increase in support networks and recruitment efforts by public school 3.81 .83
officials would enhance diversity inclusion in agricultural education.

8. Multicultural education can serve to inform future instructional decisions 3.77 .84

teachers will make.
9. Teaching materials should be examined for racial, cultural or gender biases. 3.76  1.04

10. Mentoring is a strategy that could be utilized to increase diversity inclusion  3.67 .78
in secondary agricultural education.

11. Multicultural education is a strategy that can be utilized to promote an 3.66 .93
attitude of change toward diversity inclusion in secondary agricultural
education.

12. The infusion of diversity competencies in teacher education programs will ~ 3.59 .91
have a positive effect upon agricultural education.

13. Secondary agricultural education teachers need training in multicultural 3.53 1.04
education.
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14. Multicultural education may not eliminate the stereotypes that agricultural 335 .93
teachers have about diversity inclusion.

15. An increase in salary levels would encourage a higher degree of diversity 3.18 1.36
inclusion at the instructor level.

Scale: 1= Strongly Disagree, 2= Disagree, 3= Uncertain, 4= Agree, 5= Strongly Agree.

The following thirteen statements were agreed upon by North Carolina Secondary
Agricultural Education Teachers: (1) Secondary agricultural education teachers need training in
multicultural education., (2) Multicultural education is a strategy that can be utilized to promote
an attitude of change toward diversity inclusion in secondary agricultural education., (3)
Multicultural education provides a more global view of society., (4) Multicultural education can
be used to increase the awareness of ethnic minority groups in relation to diversity., (5)
Multicultural education can be used to increase the awareness level of society as a whole toward
diversity inclusion., (6) Multicultural education can serve to inform future instructional decisions
teachers will make., (7) Teaching materials should be examined for racial, cultural, or gender
biases., (8) Teachers and staff should become familiar with the ethnic minority groups
represented in their classrooms in order to promote and atmosphere of acceptance and
cooperation., (9) The infusion of diversity competencies in teacher education programs will have
a positive effect upon agricultural education., (10) An increase in support networks and
recruitment efforts by public school officials would enhance diversity inclusion in agricultural
education., (11) Mentoring is a strategy that could be utilized to increase diversity inclusion in
secondary agricultural education., (12) FFA advisors should encourage and strive to increase
ethnic minority and female membership., (13) For all students to achieve in school, educators,
parents, and policymakers must develop strategies to address the different learning styles of all
students.

North Carolina secondary agricultural education teachers were uncertain regarding the
following two statements: (1) Multicultural education may not eliminate the stereotypes that
agricultural teachers have about diversity inclusion, (2) An increase in salary levels would
encourage a higher degree of diversity inclusion at the instructor level.

Conclusions

1. North Carolina secondary agricultural teachers agreed that the barriers to diversity
inclusion centered on stereotypes, guidance counselors, prejudicial issues, and the
perception of agriculture itself.

2. North Carolina secondary agricultural education teachers were uncertain regarding some
barriers to diversity inclusion, which may be an indicator to the under representation of
ethnic minorities and women in North Carolina secondary agricultural education
programs.

3. The majority of North Carolina secondary agricultural education teachers were  in

highest agreement concerning that FFA advisors should encourage and strive to increase
ethnic minority and female membership.
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4. The researcher also found that North Carolina secondary agricultural education teachers
agreed that mentoring and multicultural education were strategies that could be utilized to
increase diversity inclusion in secondary agricultural education.

5. North Carolina Secondary Agricultural Education Teachers also felt that teachers and
staff should become familiar with the ethnic minority groups represented in their
classrooms in order to promote an atmosphere of acceptance and cooperation.

Recommendations

1. Preservice agricultural education programs in North Carolina should have a strong
emphasis in the area of multicultural education and diversity training.

2. In-service workshops should be provided to North Carolina secondary agricultural
education teachers in an attempt to increase their skills in the area of diversity.

3. North Carolina secondary agricultural education teachers should actively seek to establish
relationships and networks with school administrators and guidance counselors.

4. North Carolina secondary agricultural education teachers should perhaps incorporate
more activities in their daily instructional activities that encourage problem solving and
decision-making skills in relation to diversity issues.

Implications

Diversity is a trend in the United States cultural landscape that is here to stay. The
discipline of agricultural education is no exception, for a field that has traditionally been white
male dominated, pedagogical changes to address cultural differences will become a way of life.
If the purpose of education is to prepare individuals to function in an ethnically and culturally
diverse world, then how will agricultural education as a profession respond?
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Factors Influencing the College Choice of Urban Agricultural Education Students

Levon T. Esters, lowa State University

Abstract

The purpose of this study was to identify factors influencing the college choice behaviors
of students who graduated from an urban agricultural education program. A secondary purpose
was to identify factors that discriminate between individuals who complete a postsecondary
degree and/or a certificate in agriculture and those who do not. Former students in the study
indicated parents and/or guardians as the individuals most influencing their decisions to pursue
a postsecondary education although former students indicated their mother or female guardian
as having slightly more influence than the father or male guardian. Events and experiences
reported by former students who chose postsecondary education and/or certificate in agriculture
focused around several themes including an interest in agriculture, personal factors, and job
opportunities. Former students who did not choose a postsecondary education and/or certificate
cited a lack of interest and personal factors. A discriminant analysis procedure identified school
high grade point average and mother or female guardian’s level of influence as the most
distinguishing factors predicting if the former students completed or did not complete a
postsecondary degree and/or certificate in agriculture.
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Introduction

A concern long voiced by college recruiters and admissions officers has been, “Why do
high school students choose to attend one college and not another?” (Martin & Dixon, 1991).
This is particularly relevant for colleges of agriculture that traditionally expend a great deal of
time, energy, and financial resources in their marketing and recruitment programs (Washburn
Garton, & Vaughn, 2002). Even more so, colleges of agriculture are continually challenged to
seek new and innovative ways to appeal to potential students (Wildman & Torres, 2001). Due to
the projected shortage of available graduates in the U.S. food, agriculture, and natural resources
system over the next few years (Goecker, Whatley, & Gilmore, 1999), increasing enrollments in
colleges of agriculture will be key to assuring the continued relevance of agricultural college
curricula within the land-grant system (Donnermeyer & Kreps, 1994).

Traditionally, colleges of agriculture have targeted students from a farming background
(Touchstone & Riesenberg, 1997). Yet, the demographic composition of today’s college of
agriculture student has changed in many instances (Dyer & Breja, 2001). For example, Scofield
(1995) noted an increase in students from urban backgrounds of College of Agriculture freshmen
at Jowa State University. Similarly, Dyer, Lacy, and Osborne (1996) reported that 66% of
freshmen in the College of Agriculture at the University of Illinois were from urban areas.

These trends seem to mirror what is expected to occur well into the 21* century. For example,
demographic projections indicated that over the next 20 years, employers and the U.S. economy
will largely rely on a workforce drawn from urban communities (Lytle, 1992). In addition, racial
and ethnic minorities currently comprise 28% of the U.S. population (U.S. Bureau of the Census,
2000) and during the next 10 years, non-Hispanic whites are projected to constitute only 25% of
the population growth (Esters & Bowen, 2003). As a result of these demographic changes,
opportunities to maintain a pipeline of future agriculturalists will depend on the ability of
colleges of agriculture to attract students from nontraditional backgrounds (Esters, 2004).

The concept urban agricultural education programs has been around for more than 50
years, although there has been increasing interest over the last 20 years in what has been termed
urban “magnet” schools for the agricultural sciences. One of the primary reasons for this interest
comes as a result of more American cities expanding into once rural areas creating the need for
schools to change their programs to reflect the changing community (Predmore, 2004). Sutphin
(1990) noted that, “as urban areas expand, so do opportunities for agricultural education” (p. 7).
Bowen (2002) further suggested that the creation of urban agricultural education programs in
inner cities reflects proactive behavior”, especially in terms of increasing diversity in
agricultural education.

Urban agricultural education programs combine the traditional vocational program model
with new approaches and broadened curricula (NRC, 1988). A particular emphasis of these
programs is to attract more urban, minority, and non-minority students into agricultural
education (Talbert, 1996). Some of the more recognized urban agricultural education programs
include the Chicago High School for Agricultural Sciences in Illinois, Walter Biddle High
School of Agricultural Sciences in Philadelphia, PA, John Bowne High School in Queens, NY,
and the Agricultural Food and Sciences Academy in Minneapolis, MN.
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The process of student college choice is complex (Hossler & Stage, 1992). Numerous
studies have explored this phenomenon in the field of agriculture and have identified numerous
factors influencing this decision-making process which include values, financial incentives,
exposure to agriculture, and family (Donnermeyer & Kreps, 1994; Scofield, 1995; Wildman &
Torres, 2001); and former graduates, campus visits, printed university publications, professors,
career opportunities, and academic reputation (Washburn et al., 2002). Other factors which have
emerged in the college choice literature are parents’ education, gender, high school grade point
average (Hossler & Stage, 1992); socioeconomic status and self-esteem (Paulsen, 1990); and
race (Hossler & Bouse, 1991).

Despite recent interest and the opportunity of growth of urban agricultural education,
there still exists a paucity of research and scholarship on the topic. Previous literature on urban
agricultural education has focused primarily on career choice (Esters, 2003); attitudes toward
agriculture (Talbert, 1995, 1996); factors influencing secondary enrollment (Esters, 2003);
perceptions of career opportunities (White, Stewart, & Linhardt, 1990); beliefs of agriculture
(Thompson & Russell, 1993); perception of agricultural education stakeholders (Russell &
Trede, 1999); agricultural education program development (Russell & Trede, 1999); and
successful program components (Soloninka, 2003). Although a variety of topics have been
studied, there has been no published research examining the college choice behaviors of students
enrolled in these programs. As such, this study addressed the void within the college choice
research in agricultural education by examining students who graduated from an urban
agricultural education program?

Theoretical Framework

The theoretical framework for this study was based upon the Social Learning Theory of
Career Decision-Making (Krumboltz, Mitchell, & Jones 1976; Mitchell & Krumboltz, 1990).
Social learning theory explains how educational and occupational preferences and skills are
acquired and how selection of courses, occupations, and fields of work are made. The theory
identifies the interactions of genetic factors such as race, environmental learning experiences and
task skills. It is posited that each of these influencers plays a part in all career decisions that are
made, but different combinations of interactions of the influencers produce a multitude of
different career choices that individuals make (Mitchell & Krumboltz, 1990).

In addition to the influencers and the outcomes of their interactions, social learning theory
suggests three sets of testable propositions which include factors influencing (1) preferences, (2)
career decision-making skills, and (3) entry behaviors into educational or occupational
alternatives. Given that this research focused on the actual entry behaviors of individuals into a
specific area of study (i.e., agriculture), social learning theory’s third group of propositions
provided the primary theoretical underpinning for the study. Factors of primary importance in
this study fall within the social learning theory’s category of influencers: ‘Environmental
Conditions and Events’. According to Sharf (2002), these factors are generally outside the
control of the individual and include social, cultural, political, and economic conditions.
Mitchell and Krumboltz (1996) describe several conditions and events, categorized as social,
educational, and occupational, that affect an individual’s decision-making. Such factors may be
planned or unplanned, but they are usually beyond the control of the individual.
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Purpose and Objectives

The purpose of this ex post facto correlational study was to identify factors that influence
the college choice behaviors of students who graduated from an urban agricultural education
program. A secondary purpose was to identify factors that discriminate between individuals who
complete a postsecondary degree and/or a certificate in agriculture and those who do not. The
research questions that guided this study were:

1. What is the demographic profile of students who graduated from an urban agricultural
education program?

2. What individuals influenced students to complete or not complete a postsecondary
degree and/or certificate in agriculture?

3. What events and/or experiences most influenced students to complete or not complete
a postsecondary degree and/or certificate in agriculture?

The following hypothesis was tested in this study:

A discriminant model consisting of selected factors will explain why former students who
graduated from an urban agricultural education program complete or did not complete a
postsecondary degree and/or a certificate in agriculture.

Methods and Procedures

This ex post facto correlational study utilized a retrospective static-group comparison
design (Tuckman, 1999). The population for this study included all students (N=448) who
graduated from an urban agricultural education program in Pennsylvania between 1992 and
1995. One school was chosen to control some of the variance across agricultural science
programs and the instruction delivered. Additionally, the researchers assumed that high school
students who graduated from high school between 1992-1995 would now be 25-30 years of age
and likely have completed some type of postsecondary education. Also, there was a higher
chance that students who graduated eight to 11 years ago have formed stable attitudes as to why
they chose or did not choose postsecondary education in the agricultural sciences. In order to
control frame error, efforts were made to obtain the current names and addresses of graduates
with the assistance of the school’s principal and agriculture coordinator.

A four-part survey instrument was developed to collect the data. Section one included
items pertaining to the amount of education completed, individuals influencing secondary and
postsecondary school choice, and events or experiences influencing former students’ secondary
school choice and decision to pursue a postsecondary education. Section two included items
related to career choice, individuals influencing career choice, and events or experiences that
influenced former students’ decision to choose or not choose a career in agriculture. Section
three included items measuring self-esteem using the Rosenberg Self-Esteem Scale. Part four of
the instrument included items that elicited demographic data. Level of influence variables were
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measured on a five-point scale ranging from 1= no influence to 5= very high influence. Because
this study was part of a larger investigation, only items in section one were used to address the
three research questions.

The questionnaire was reviewed for content and face validity by a panel of experts
consisting of five faculty members of the Department of Agricultural and Extension Education at
The Pennsylvania State University and the agricultural coordinator from the participating high
school. The instrument was also pilot tested using 43 similar graduates of another urban
agricultural education program. The majority of the pilot group was similar in age with the
population of this study. The internal consistency of the Rosenberg Self-Esteem Scale was
found to be very high (Cronbach’s alpha = .84) based on responses from 22 former students.
Post-hoc reliability for this scale with the population was also found to be very high (Cronbach’s
alpha = .88).

Data collection was conducted in three stages. Questionnaires along with a cover letter
and prepaid return envelope were mailed to the 448 graduates on July 6, 2003. Two weeks after
the first mailing, 31 (8%) of the graduates had responded. On July 21, a second mailing was sent
to all nonrespondents which resulted in 21 (6%) additional surveys. On August 7, a final mailing
was sent to all remaining nonrespondents. By the end of the third mailing, 36 additional surveys
were returned for a total response rate of 24% (n=88). Although the response rate for this study
is considered low, follow-up studies five years after high school graduation (Riesenberg &
Stenberg, 1992) of agricultural education program completers (Helm & Straquadine, 1999), and
college of agriculture graduates (Heyboer & Suvedi, 1999; Jones, 1999) have yielded response
rates between 25% and 59%.

To address the problem of nonresponse bias, a comparison was made between early and
late respondents (Miller & Smith, 1983). A chi-square analysis procedure was used to compare
early and late respondents on the following variables: year of graduation, and whether or not they
had a certificate in agriculture, a degree, and a degree in agriculture. No statistically significant
differences (p. >.05) were found between early and late respondents on any of the four variables.
Although early and late respondents were found to be very similar on major variables included in
the study, because of the response rate, the researcher encourages readers not to generalize the
findings beyond the 88 respondents.

Data were coded and analyzed using the Statistical Package for the Social Sciences
(SPSS version 11.5). Descriptive statistics including frequencies, percentages, means, standard
deviations, and correlations were used to analyze the data. Discriminant analysis was used to
test the hypothesis of the study.

Results/Findings
Research Question One

What is the demographic profile of students who graduated from an urban agricultural education
program?
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Sixty-eight percent of the former students who responded were female. Slightly more
than half were white (54%) while 40% were African American, 4% Hispanic, and 2% were
classified as other. Of the former students who responded, 43% indicated that they had a high
school high school grade point average between 3.00 — 3.50, 27% had high school grade point
averages between 3.51 — 4.00, and 24% had high school grade point averages between 2.50 —
2.99.

The former students completed associate’s degrees in 13 different academic programs.
Associate degree majors included areas such as office management, science, nursing,
communication, and education. Of the former students who responded, 8% completed
bachelor’s degrees in agriculture while 7% completed a bachelor’s degree in liberal arts. An
additional 5% completed bachelor’s degrees in education, business, and science. At the master’s
degree level, the former students completed degrees in three different areas: agriculture,
education, and liberal arts. No student earned a doctoral degree. Eight former students had also
completed certificates in several areas of agriculture (pesticide applicator, animal science, and
landscaping).

Research Question Two
What individuals influenced the students to complete or not complete a postsecondary degree
and/or certificate in agriculture?

The former students reported data on the level of influence that selected individuals had
on their decision to pursue or not pursue postsecondary education (Table 1). Mean values are
reported only for those who responded (n=37). The former students indicated that their mother
or female guardian had a “high influence” (M=4.07) on their decision to pursue postsecondary
education. Their father or male guardian (M=3.64) also had a “high influence” while friends
(M=3.18) had a “low influence” on the choice of postsecondary education followed by another
teacher (M =3.14). The 30 females who responded indicated similar patterns with their mother
or female guardian (M=4.10) and their father or male guardian (A/=3.70) as having a “high
influence” on their decision to pursue postsecondary education while another teacher (//=3.10)
and a friend (M=3.07) had a “low influence.” Conversely, the seven males who responded
indicated that a friend (M=4.00) had a “high influence” on their decision to pursue postsecondary
education while their mother or female guardian (M=3.43) and father or male guardian (A/=3.00)
had a “low influence” on their decision. Interestingly, friends had more influence on former
students’ decision to pursue postsecondary education than teachers, family members, agriculture
teachers, and guidance counselors. A Spearman’s rho coefficient of .93 revealed that males and
females were in agreement with their rankings of individuals who influenced their decision to
pursue postsecondary education.
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Table 1. Individuals’ Level of Influence on the Former Students’ Decisions to Pursue
Postsecondary Education (n = 37)

Individual Males Females Overall
(n="7") (n=30") (n=37%
Rank M SD Rank M Rank M SD
SD

Mother or female

guardian 2 3.43 1.81 1 4.10 1.21 1 4.07 1.28
Father or male

guardian 4 3.00 1.92 2 3.70 1.60 2 3.64 1.56
A friend 1 4.00 .58 4 3.07 1.66 3 3.18 1.57
Another teacher 6 2.57 1.51 3 3.10 1.64 4 3.14 1.59
Another family

member 3 3.29 1.70 5 3.00 1.70 5 3.10 1.67
An agriculture

teacher(s) 5 2.86 1.35 5 3.00 1.70 6 3.05 1.60
Guidance counselor 7 243 1.40 6 2.77 1.57 7 2.83 1.52

Note. Scale: 1 =No Influence, 2 = Very Low Influence, 3 = Low Influence, 4 = High Influence, and 5 = Very High
Influence. *Total does not equal 88 due to missing data. "r, =.93

Research Question Three
What events and/or experiences most influenced students to complete or not complete a
postsecondary degree and/or certificate in agriculture?

The former students were asked to list an event or experience that most influenced their
decisions to choose a postsecondary education in agriculture (Table 2). Four former students
indicated that an interest in agriculture was the event or experience that most influenced their
decisions to pursue postsecondary education in agriculture. Personal factors were the events or
experiences cited by two former students as influencing their decision to pursue a postsecondary
education in agriculture while limited job opportunities were indicated by one former student.
Additionally, two former students indicated that events or experiences that were classified as
“other”. Of the former students who did not choose a postsecondary education in agriculture, 13
indicated events or experiences that were classified as “other” while 13 former students indicated
a lack of interest and 8 former students indicated personal factors.

Of the 88 former students who responded, 14 received a degree/certificate in agriculture.

There were only four former students who received more than one degree and/or certificate in
agriculture. The remaining 10 students received one degree and/or certificate in agriculture.
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Table 2. Events and Experiences Most Influencing Former Students to Choose or Not Choose a
Postsecondary Education in Agriculture (n = 88)

Those Those Not
Choosing® Choosing”
Event/Experience F f Total %
Lack of interest -- 13 17.1
Other 2 13 17.0
Personal Factors 2 8 13.2
Other educational interest -- 7 9.2
Interested in agriculture 4 2 7.9
Other career interest - 6 6.8
Low salaries - 5 6.6
Enlisted in armed services - 4 5.3
Limited job opportunities 1 3 53
Job opportunity -- 2 3.9
Negative high school experience - 3 3.9

Note. “Five respondents did not provide an event or experience. °Seven respondents did not provide an event or
experience.

Hypothesis 1: A discriminant model consisting of selected factors will explain why former
students completed or did not complete a postsecondary degree and/or a certificate in agriculture.

A discriminant analysis procedure was used to test whether a model consisting of
selected factors could explain why former students chose or did not choose a postsecondary
degree and/or certificate in agriculture. Due to the low response rate (24%) of the study, the
purpose of using the discriminant analysis was to explain if the two groups were similar. Hence,
prediction and/or inference to the target population were not an intended goal of this analysis.
The dependent variable in the discriminant analysis was whether or not former students chose to
complete a postsecondary education in agriculture (‘yes” or “no”). The independent variables
were gender, race, father or male guardian’s level of education, mother or female guardian’s
level of education, father or male guardian’s occupation, mother or female guardian’s
occupation, high school grade point average, self-esteem, father or male guardian’s level of
influence on postsecondary education, and mother or female guardian’s level of influence on
postsecondary education. Before computing the discriminant analysis, intercorrelations among
these variables were computed (See Table 3). The following scale was used to describe the
strength of the relationships: .01-.09 = negligible; .10-.29 = low; .30-.49 = moderate; .50-.69 =
substantial; and .70 or higher = very strong (Davis, 1971).

There were few relationships among the independent variables. Furthermore, choosing
postsecondary education in agriculture was not related to gender, race, father or male guardian’s
level of education, mother or female guardian’s level of education, father or male guardian’s
occupation, mother or female guardian’s occupation, self-esteem, father or male guardian’s level
of influence on postsecondary education, and mother or female guardian’s level of influence on
postsecondary education.
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These variables were analyzed for their suitability to be included in a discriminant model
to test the hypothesis. According to Cohen (1983), when the amount of explained variance is 5%
or higher in a regression equation when the power is .80 or greater, it is practically significant at
the .05 level with an appropriate sample size. However, because the researcher was trying to
maximize the number of cases classified correctly with a discriminant model, only variables with
zero-order correlations of .20 or higher were to be used in the discriminant analysis. To be of
practical importance in this study, variables needed to explain at least 4% of the variance in the
dependent variable.

As shown in Table 3, two variables met the minimum cutoff of .20 for inclusion in the
discriminant analysis. High school grade point average (r = -.25) and mother or female
guardian’s level of influence (» =.20) were negatively related to choosing a postsecondary
education in agriculture. Former students who chose a postsecondary education in agriculture
had lower high school high school grade point averages and their mother or female guardian had
a lower influence on their decision to choose a postsecondary education in agriculture. As such,
these variables were included in the discriminant analysis in order to test the hypothesis.

A stepwise discriminant analysis procedure was initially performed on the independent
variables to determine if they discriminated between former students who chose or did not
choose a postsecondary education in agriculture. No variables qualified for the stepwise
analysis. As an alternative, the full-entry method was utilized. The discriminating power of the
two variables was determined by Wilk’s lambda. As shown in Table 4, high school grade point
average and mother or female guardian’s level of influence explained 9% of the variance. Using
Cohen’s (1983) rationale, this model explained an amount of variance that was of practical
significance. Wilk’s lambda indicated that the independent variables discriminated between
former students and if they chose or did not choose a postsecondary education in agriculture.
Thus, former students who chose a postsecondary education in agriculture had lower high school
grade point averages and their mother or female guardian had less of an influence on their
decision to choose a postsecondary education in agriculture.
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Table 3. Intercorrelations Among Independent and Dependent Variables for Former Students Who
Chose or Did Not Choose Postsecondary Education in Agriculture (n = 88)

Factors X1 X2 X3 X4 X5 X6 X7 Xg X9 X 10 Y1

Gender (X)) --
Race (X3) .04 --

Father or Male
Guardian’s Level of Ed. (X3) .05  -.05 -

Mother or Female
Guardian’s Level of Ed. (X4) .08 -08 36 --

Father or Male

Guardian’s Occ. (X5s) .04 .03 43 .06 --

Mother or Female

Guardian’s Occ. (X¢) 13 -14 22 34 22 --

High School Grade

Point Average (X57) -.31 A2 .20 .04 .08 21 --
Self-Esteem (Xs) -12 -28 -06 .04 .17 -.08 .05 -
Father or Male

Guardian’s Level of Inf. (Xo) 14 -08 26 .28 -.01 17 -.10 15 -

Mother or Female Guardian’s

Level of Inf. (X) A2 -15 05 37 -04 19 -10 31 .65 --
Agricultural
Degree/Certificate (Y;) 03 -13 -16 .04 -03 -07 -25 -02 .03 20 -

Code: Gender (0= Male, 1= Female); Race (0=African American, 1= Other); Agricultural Degree/Certificate (0= No, 1=
Yes); Father or Male Guardian’s Level of Education (0= High School Diploma or less, 1= Technical Degree or more);
Mother or Female Guardian’s Level of Education (0= High School Diploma or less, 1= Technical Degree or more);
Father or Male Guardian’s Occupation (0= Blue Collar, 1= White Collar); Mother or Female Guardian’s Occupation (0=
Blue Collar, 1= White Collar); Agricultural Career (0= No, 1= Yes); Self-esteem, Father or Male Guardian’s Level of
Influence and Mother or Female Guardian’s Level of Influence expressed as interval data; high school grade point
average expressed as ordinal data..

Table 4. Discriminant Analysis for Former Students Who Chose or Did Not Choose Postsecondary
Education in Agriculture (n = 88)
Function Derived Eigen Value Canon.R Wilk’s Lambda  Chi Square

Postsecondary Education in Ag. .088 .29 .92 3.38
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Variables Comprising Discriminant Function

Variable Stand. Discrim. Coefficient
H.S. GPA 581
Mother or Female Guardian Level of Influence .894

The discriminant function accurately classified former students if they chose a career in
agriculture 50% of the time. Also, the discriminant function accurately classified former
students who did not choose a postsecondary education in agriculture 73% of the time (Table 5).
Thus, the overall classification accuracy of the function was 67% which is better than what could
be expected by chance (50% accuracy).

Table 5. Results of Predicting Group Membership Based on Discriminating Variables

Actual Group (N) Predicted Group Membership
Ag Career No Ag Career
S/ % S/ %
Ag Career
5 50.0 5 50.0
No Career
9 27.3 24 72.7

Note. Percent of cases classified correctly = 67.4%.
Conclusions
The following conclusions are based on the findings of the study.

This study identified several factors influencing students’ decisions to choose or not
choose a postsecondary education degree and/or certificate in agriculture. Of the former students
who responded, 14 received a degree/certificate in agriculture. Furthermore, former students
included in this study indicated several events or experiences such as an interest in agriculture,
personal factors, and job opportunities most influencing their choice of a postsecondary
education in agriculture.

The former students indicated parents and/or guardians as the individuals most
influencing their decisions to pursue a postsecondary education although mother or female
guardian had slightly more influence than the father or male guardian. Interestingly, friends had
more influence on former students’ decision to pursue postsecondary education than teachers,
family members, agriculture teachers, and guidance counselors. Thus, for the former students in
this study, it can be concluded that parents or guardians were the primary individuals influencing
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their decisions to pursue a postsecondary education although the mother or female guardian was
the most influential. Further, based on the findings, it seems plausible to conclude that friends
were just as influential as other selected individuals.

In general, there were several factors influencing students’ decisions to choose or not
choose postsecondary education in agriculture which supports the Social Learning Theory of
Career Decision-Making. Furthermore, two variables, high school grade point average and
mother or female guardian’s level of influence, were identified as the most distinguishing factors
in predicting if former students chose or did not choose a postsecondary degree and/or certificate
in agriculture.

Recommendations
Based on the study’s findings and conclusions, the following recommendations are made:

1. Urban agricultural education programs should develop student follow-up procedures to
determine if their graduates are pursuing postsecondary education in agriculture. As a result,
further insight could help identify reasons why students who graduated from urban
agricultural education programs choose or do not choose postsecondary education degrees
and/or certificates in agriculture.

2. With the goal of most agricultural education programs being to prepare students for entry
into education and careers in agriculture, administrators and stakeholders of urban
agricultural education programs should design strategies to increase the number of their
students choosing to pursue postsecondary education in agriculture. This is particularly
significant with recent reports indicating that the future of agriculture will rely on a more
diverse workforce.

Implications

Although the findings of this study are unique to one school, perhaps they have
implications for other urban agricultural education programs. Given that former students
indicated parents and/or guardians as the individuals most influencing their decisions to pursue a
postsecondary education, more emphasis should be placed on involving them in the college
choice process. For example, organizers of high school college recruitment events could arrange
for various colleges of agriculture to talk with students and their parents and/or guardian about
postsecondary education and opportunities in the agricultural sciences.

Additionally, given that former students indicated a lack of interest, other career interests,
personal factors, other educational interests, and “other” events and experiences as the leading
events and experiences why they did not choose postsecondary education in agriculture, perhaps
administrators and agriculture teachers in urban agricultural education programs should ensure
that they are providing a variety of learning experiences which may increase students’ interest in
postsecondary education in the agricultural sciences.
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Recommendations for Future Research

Future research should replicate this study to examine whether the findings are valid for other
urban agricultural education programs which would increase the generalizability.

Future studies should continue to test the propositions of the social learning theory to

examine other factors that influence urban agricultural education students’ postsecondary
education enrollment behaviors.
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Influence of 4-H Program on Former 4-H Members’ Career and Life Experiences

Rama B. Radhakrishna, The Pennsylvania State University

Abstract

The overall purpose of this study was to ascertain the views of former 4-H members
(alumni) relative to the influence of 4-H program on their career and later life experiences.
Descriptive research design with a mail survey was used to collect data. Information on 4-H
program activities, including leadership development, personal development, subject knowledge,
community development, communications skills, influence of 4-H on later life experiences,
comparison of 4-H with other youth organizations, and demographic characteristics were
gathered. Of the 289 randomly selected 4-H alumni, 168 responded for a return rate of 58
percent. Findings indicated that participation in 4-H projects and activities and challenges and
responsibilities experienced in 4-H contributed to leadership development, personal
development, subject knowledge, development of communication skills, and community
development. 4-H alumni even after leaving 4-H many years ago view their 4-H experiences as
very positive. Experiences they had in 4-H continues to influence them in later life. Many
alumni believe that 4-H is a superior organization and most helpful in teaching youth
responsibility, subject knowledge, leadership skills, self-confidence and self-worth.

2005 National AAAE Research Conference 77



Introduction/Theoretical Framework

Four-H is one of the leading youth organizations across United States and Canada. 4-H is
the most highly recognized of all Cooperative Extension programs (Van Horn, Flanagan, &
Thomson, 1995). For over 102 years, 4-H has been helping young people ages 5-19, reach their
fullest potential through learning new life skills, meeting new people, learning responsibility and
building self-confidence. Participation in 4-H fosters knowledge acquisition, leadership and
personal development, and citizenship through projects, activities, and programs (Asthroth and
Haynes, 2002).

A number of studies have examined the impact of 4-H projects and activities on life skill
development (Fox, Schroeder, and Lodl, 2003; Mead, Hirschl, Rodriguez, and Goggin, 2000;
Collins and Associates, 1997; Boyd, Herring, and Briers, 1992; and Heinsohn and Cantrell, 1986).
Findings from these studies indicated that 4-H members developed critical life skills such as
decision making, leadership, communication, personal development and social skills.

Mead, Hirschl, Rodriguez, and Goggin (2000) conducted a study to see whether
participation in 4-H a positive experience for youth and for their development. They found that
participation in 4-H made a difference in the lives of New York state youth and contributed to their
positive development. Mead et al, indicated that through 4-H participation: 1) youth expanded
their communication, problem solving, and decision making abilities, 2) many youth went on to
college and followed career paths based on their involvement in 4-H, 3) underachievers and less
popular youth who joined 4-H found acceptance and subsequently expanded their self-esteem,

4) youth gained positive social growth and community involvement, 5) youth learned about others
through 4-H community service projects, and 6) youth applied what they learned in 4-H in their
daily lives. Mead, et al., concluded that the longer the participation in 4-H, greater is the ability to
make healthy choices, resolve conflict, gain self-confidence, and assume leadership roles.

Boyd, Herring, and Briers (1992) found that participation in the 4-H program was
positively related to perceived leadership life skill development. More interestingly, they found
that as the level of 4-H participation increased, leadership and life skill development also
increased. Similarly, Cantrell, Heinsohn, and Doebler (1989) indicated that 4-H activities and
events were major factors in promoting life skill development of youth. Zeldin, McDaniel,
Topitzes, and Clavert (2000) found that involving youth in decision-making resulted in positive
benefits. They concluded that involving youth at all levels of decision-making would most likely
achieve positive outcomes.

Other researchers have examined the impact of 4-H on former members (alumni). Ladewig
and Thomas (1987) in their national study of former 4-H members found that 4-H alumni were
more satisfied with 4-H’s contribution to their personal development (e.g., development of self-
worth, responsibility development and goal setting). Additionally, Ladewig and Thomas found
that years of participation, entry age, and gender contributed to life skills of 4-H alumni. The
challenges and responsibilities learned in 4-H had the most significant positive impact on achieved
level of schooling and grades. However, they concluded that, despite all the positive aspects
derived from 4-H participation, much of the 4-H experiences were not translated into
corresponding levels of adult activity.
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Collins and Associates (1997) studied the impacts of 4-H programs on members, families
and alumni in Canada. They examined issues such as benefits of 4-H participation in terms of: 1)
promoting leadership development, subject knowledge, decision making, communication,
teamwork, health and safety, community awareness, citizenship, and agricultural awareness; and
2) influence of 4-H participation on later life experiences such as post-secondary education, career
selection, farming or home economic practices, and participation in community affairs as an adult.
Findings revealed that 4-H experience was beneficial (83%), helped in leadership development,
teamwork and communication skills (82%), taught youth to face challenges and take responsibility
(78%), helped youth develop subject knowledge (73%), decision-making and management skills
(72%). Thinking back on 4-H, 84% of alumni indicated that participation in 4-H kept them busy
and out of trouble, and parents and families benefited from children’s membership in 4-H.

In 2003, a follow-up to the 1997 study was conducted by the Canadian 4-H Council to
determine alumni attitudes towards 4-H and impact of the 4-H program on their career and later
life experiences. Overall, a majority (74%) of alumni felt experiences in the 4-H program
contributed significantly to personal and career experiences later in their lives. Eighty-five percent
said that they would recommend 4-H to young people, while 78% felt that the knowledge and
skills gained in 4-H continue to benefit them in their adult lives.

In today’s environment of complex problems, budget constraints, and expensive program
alternatives, evidence is needed concerning “who benefited, by how much, and what difference
does it make that individuals participated in 4-H (Ladewig and Thomas, 1987). Further,
stakeholder demands for accountability and assessing impact of extension programs, especially
4-H programs are of critical importance as we address the challenges of the 21 century.

Purpose and Objectives
The major purpose of the study was to ascertain how 4-H experiences of past members has

influenced or contributed to other experiences later in life. As a means of accomplishing this
purpose, the following objectives were developed.

1. Determine demographic and 4-H program profile of 4-H alumni;

2. Determine contribution of 4-H experiences to leadership development, personal
development, agriculture subject knowledge, communications skills, and community
development;

3. Determine the influence of 4-H participation on later life and career experiences of 4-

H alumni; and
4. Compare 4-H with other youth organizations in helping to learn skills such as

leadership development, personal development, agriculture subject knowledge,
communications skills and community development.
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Methods and Procedures

Population and Sample

This study employed a descriptive research design. The population for the study included
all 4-H alumni (N=1,297) listed in the 4-H Alumni Database maintained in the Department of
Agricultural and Extension Education at Penn State. A random sample of 289 alumni was
chosen for the study. This sample size reflects a 5% margin of error with a 5% risk of drawing a
bad sample (Krejcie and Morgan, 1970).

Instrumentation

A questionnaire developed by the Canadian 4-H Council (2003) was modified and used
to collect data for the study. Section one of the questionnaire consisted of information relative to
4-H participation, age at participation, number of years in 4-H, and county, club or officer
position held. Section two contained 38 statements measuring contribution of 4-H experiences
relative to leadership development, personal development, agriculture subject knowledge,
communications skills and community development. These 38 statements were measured on a
seven-point scale that ranged from 1 “no contribution” to 7 “great contribution.” Section three
contained seven statements measuring 4-H experiences influencing career and later life
experiences. The seven statements were measured on a scale that ranged from 1 “no influence”
to 5 “critical influence.” Section four contained statements comparing 4-H program with other
youth programs using three anchors, 1 “4-H most helpful,” 2 “other programs were most
helpful,” and 3 “ programs about the same.” The final section consisted of items that elicited
selected demographic characteristics (place of residence, level of education completed, county,
gender, age, and employment status).

Validity and Reliability

A panel of five experts (two agricultural and extension education faculty, extension
program leader for youth, children, and families, 4-H program coordinator, and a graduate
assistant) judged the questionnaire for content and face validity. A pilot test was conducted
using collegiate 4-H members to estimate the reliability. All the sections of the questionnaire
had acceptable reliability (see Table 1). Cronbach’s alpha for the final study ranged from a low
of 0.89 (Communication) to a high of .96 (Influence). Reliability estimates for both pilot and
final studies are shown in Table 1.
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Table 1. Reliability Estimates for Pilot Study and Final Study

Cronbach’s Combat’s
Alpha Alpha
Number of | Pilot Study Final Study
Section Items (N=11) (n=168)
Leadership” 6 0.79 0.93
Personal Development® 12 0.72 0.92
Communication® 6 0.73 0.89
Agriculture” 9 0.96 0.95
Community Development” 5 0.84 0.94
Influence” 7 0.89 0.96
4-H Endorsement” 9 0.89 0.95

*scale 1 (no contribution) to 7 (great contribution)
® scale 1(no influence) to 5 (critical influence)
¢ scale 1 (strongly disagree) to 7 (strongly agree)

Data Collection and Analysis

The questionnaire was mailed to the sample on November 24, 2003. A follow-up letter
and another copy of the questionnaire were mailed on December 14, 2003 to subjects who did
not respond after three weeks. Again, a post card reminder was sent on December 20, 2003 to all
subjects who had not responded to the two previous mailings. When the data collection period
ended six weeks later on February 5, 2004, a total of 178 4-H alumni had responded (61%). Of
these, 168 (58%) provided complete and useful data. As suggested by Miller and Smith (1983),
subjects who responded the first four weeks of the data collection period (early) were compared
with those who responded after the first four weeks (late). Thel03 early and 65 late respondents
were not statistically significant (p>.05) on key variables (gender, age, number of 4-H projects
completed, leadership development, personal development, subject knowledge, communications
skills, community development, and influence) examined in the study.

The data provided by 168 4-H alumni was entered into a SPSS database. Reliability was
assessed again and compared with the pilot study estimates (see Table 1). Descriptive statistics
were used to analyze and summarize the data.

Results

Objective 1: Demographic and Program Profile

A majority of the 4-H alumni were female (74%), 23% had completed high school; 27%
some college; 30% bachelor’s, and 16% graduate degrees (masters and doctoral), and 3%
professional degrees. The average age of alumni was 47.6 years with the youngest being 18 and
the oldest 86 years. Almost (66%) lived on a farm or in rural, non-farm location, 12% in towns
0f 2,501-10,000 population, 9% under 2,500, 10% in cities with 10,000 or more, and 4% other.
A little over one-half of the respondents (52%) indicated that they work full-time, 18% were
retired, while 11% were self-employed. Four percent were full-time home-makers, 7% worked
part-time, 1% unemployed, and 7% were employed in other occupations.

Regarding 4-H participation, 82% of alumni had joined 4-H before age 12. Alumni had
participated in 4-H an average of 8.5 years. Seventy-nine percent had held officer position in
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4-H. On average, alumni had completed 23 projects with a minimum of 3 and a maximum of
100 projects. Alumni had participated in a variety of 4-H projects: animal science (64%),
leadership and personal development (60%), family and consumer science (34%), environmental
education and earth sciences (31%), healthy lifestyles (28%), and communication and expressive
arts, and citizenship and civic education (23% each).

Three out of every four 4-H alumni reported that they had to leave 4-H because of age
limitations, while 25% left 4-H while they were still eligible to participate. Of the 25% who left
4-H, seven percent dropped out because 4-H no longer met their interests, 2% felt that 4-H was
for younger kids, while 16% gave other reasons (moving to different location, family concerns,
sports and extracurricular activities at school, sports, etc.)

Objective 2: Contribution of 4-H Experiences

On a seven-point scale (1 “no contribution” to 7 “great contribution”), alumni were asked
to indicate the extent to which the experiences they had in 4-H contributed to leadership,
development, personal development, subject knowledge, communications and community
development. Means and standard deviations for these five experiences are presented in Tables
2 through 7.

Regarding leadership development, alumni felt that their 4-H experiences greatly
contributed to developing group interaction skills (M=5.68, SD=1.32), acquiring leadership skills
(M=5.61, SD=1.65), and decision making skills (M=5.60, SD=1.29). However, experiences such
as business management, developing entrepreneurial skills, contributed “somewhat” to
leadership development (Table 2).

Table 2. Means and Standard Deviations for 4-H Experiences Contributing to Leadership

Development

Statement n M* SD
Developing entrepreneurial skills 162 4.59 1.84
Acquiring teamwork skills 163 5.58 1.40
Acquiring skills for leadership 163 5.61 1.65
Building leadership skills 163 5.58 1.67
Developing decision making skills 163 5.60 1.29
Building group interaction skills 164 5.68 1.32

*Mean computed on a scale 1(no contribution) to 7(great contribution)

4-H alumni indicated that the experiences they had in 4-H contributed “greatly” to
developing personal pride in achievements and progress (M=6.19, SD=1.08), enjoying
recreation, leisure, companionship and fun (M=6.00, SD=1.00), in developing self-esteem/self-
confidence (M=5.96, SD=1.22), and setting and working to achieve personal goals. (M=5.81,
SD=1.20). However, skills such as learning business management and techniques, and
developing good nutritional practices, and learning money management contributed “somewhat”
to their personal development (Table 3).

In the agriculture subject knowledge section, alumni indicated that 4-H experiences
contributed “greatly” to they being good stewards of natural resources (M=5.13, SD=1.79), in
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promoting agricultural awareness (M=4.94, SD=1.97), and food safety awareness (M=4.60,
SD=1.77). However, learning about transfer of technology in agriculture and comprehending
and promoting environmental sustainability contributed “somewhat” to learning agriculture
subject knowledge (Table 4).

Regarding communications skills, alumni indicated that developing a sense of personal
responsibility (M=5.88, SD=1.22), acquiring interpersonal skills (M=5.05, SD=1.08), and
interpersonal communication skills ((M=5.14, SD=1.67) contributed “greatly” to learning
communications skills. Developing debating skills and technology skills contributed
“somewhat” to learning communications skills (Table 5).

The experience of giving service to community (M=5.22, SD=1.75) and learning heritage
appreciation and citizenship skills (M=4.83, SD=1.75) “greatly” contributed to community
development. However, participating in other community development related activities such as
rural renewal and rural economic development (M=3.94, SD=1.94) and learning how to
strengthen rural communities (M=4.30, SD=1.86), “somewhat” contributed to learning
community development (Table 6).

Table 3. Means and Standard Deviations for 4-H Experiences Contributing to Personal

Development

Statement n M* SD
Developing problem solving skills 163 5.50 1.24
Learning skills for judging, evaluating, and assessing 163 5.59 1.60
Acquiring skills necessary for employment 163 5.19 1.60
Learning business management skills and techniques 163 4.60 1.61
Learning meeting management skills/democratic procedures 164 541 1.68
Learning money management 165 4.74 1.69
Developing self-esteem/self confidence 164 5.96 1.22
Developing personal pride in achievements and progress 165 6.19 1.08
Acquiring and developing good nutritional practices 164 4.68 1.70
Practicing good habits of health, fitness, and safety 164 4.89 1.60
Setting and working to achieve personal goals 165 5.81 1.20
Enjoying recreation, leisure, companionship, fun 164 6.00 1.14

*Mean computed on a scale 1(no contribution) to 7(great contribution)
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Table 4. Means and Standard Deviations for 4-H Experiences Contributing to Subject

Knowledge

Statement n M* SD
Promoting agricultural awareness to others 150 494 | 197
Being good stewards of natural resources 150 513 | 1.79
Recognizing and improving farm safety issues 149 443 | 2.05
Comprehending the agric-food industry 150 440 | 2.02
Awareness of food safety 154 4.60 | 1.77
Investigating possible careers in agriculture 149 429 | 2.08
Learning about technology transfer in agriculture 148 335 | 1.97
Learning agricultural production, processing & marketing 150 418 | 2.04
Comprehending & promoting environmental sustainability 149 3.94 1.90

*Mean computed on a scale 1(no contribution) to 7(great contribution)

Table 5. Means and Standard Deviations for 4-H Experiences Contributing to Communication

Skills

Statement n | M* SD
Developing debating skills 161 3.74 1.85
Acquiring interpersonal skills 160 5.05 1.58
Developing public speaking skills 162 4.68 2.04
Interpersonal communication-listening, speaking, talking 160 5.14 1.67
Developing technology skills 159 3.89 1.98
Developing a sense of personal responsibility 161 5.88 1.22

*Mean computed on a scale 1(no contribution) to 7(great contribution)

Table 6. 4-H Experiences Contributing to Community Development

Statement n M* SD
Learning how to strengthen rural communities 152 4.30 1.86
Promoting growth and development of your community 152 4.39 1.83
Learning heritage appreciation and citizenship skills 152 4.83 1.75
Giving service to the community 154 5.22 1.75
Participating in rural renewal and rural economic development. 151 3.94 1.94

*Mean computed on a scale 1(no contribution) to 7(great contribution)

Objective 3: Influence of 4-H participation

4-H alumni were asked to indicate on a five-point scale (1 “no influence” to 5 “critical
influence) the influence of 4-H participation on their career and later life experiences. Means
and standard deviations for the seven statements are shown in Table 7. Almost all the statements
had mean scores of four or above four, indicating “critical influence.” Alumni indicated that 4-H
participation influenced them continue education to finish high school (M=4.56, SD=0.66),
job/career selection (M=4.49, SD=0.68), and continuing education beyond high school (/=4.36,
SD=0.91). Alumni also indicated that 4-H participation influenced them in preparing for
leadership responsibilities (M=3.94, SD=1.00), and in helping family farming practices (M=3.93,
SD=1.33). Finally, alumni indicated that 4-H was influential in choosing the community where
they currently reside (M=4.27, SD=0.70).
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Table 7. Influence of 4-H Participation on Later Life and Career Experiences

Statement n M* SD
Continuing your education to finish secondary/high school 165 4.56 0.66
Selection of job/career 166 4.49 0.68
Continuing your education beyond high school 160 4.36 0.91
Selecting university/college/vocational school 142 4.08 1.27
Preparing for assuming leadership responsibilities 162 3.96 1.00
Improving parents’ or family farming practices 137 3.93 1.33
Choosing to live in the community where you now reside 167 4.27 0.70

*Mean computed on a scale 1(no influence) to 5 (critical influence)

Objective 4: Comparison of 4-H with Other Youth Organizations

Alumni were asked to indicate membership in other youth organizations while they were in
4-H. Of the 168 alumni who responded, 12 were not members of any other youth organizations
while they were in 4-H. As a result, only 156 (168 minus 12) were included in the analysis to
address objective 4. In addition to being 4-H members, alumni indicated that they were also
members in other youth organizations such as boys and girl scouts, church groups, FFA, youth
groups, YMCA, YWCA, Community Sports Clubs, and Young Farmers, etc., 4-H alumni were
asked to indicate the youth program that was most helpful. As shown in Table 8, more than one-
half of alumni indicated that 4-H was “most helpful” in learning agriculture (60%), leadership
development (57%), responsibilities (61%), self-worth and self-confidence (55%), and
communication skills (53%). However, alumni indicated that other youth programs and 4-H
were more or less the same (44%) in learning cooperation and team work skills (Table 8).

Table 8. Comparison of 4-H with Other Youth Organizations (n=156)

Other Youth Programs
Item Programs About the 4-H Most

Most Helpful Same Helpful
Subject knowledge skills 9% 31% 60%
Leadership development skills 12 31 57
Learning responsibilities 9 30 61
Self-confidence and self-worth 6 39 55
Communication skills 7 40 53
Cooperation and teamwork skills 15 44 41

Further, as shown in Table 9, 4-H alumni were asked to indicate on a seven-point scale (1
“strongly disagree” to 7 “strongly agree”) the extent to which they agree or disagree with the
statements that reflect 4-H as a worthy organization. As shown in Table 9, alumni “strongly
agreed” that knowledge and skills gained in 4-H continue to benefit them in their adult lives
(M=6.39, SD=0.93). An overwhelming majority of alumni indicated that they would recommend
4-H to young people (M=6.53, SD=1.17), would recommend to adults to become 4-H leaders or
volunteers (M=6.11, SD=1.22). Alumni also “agreed” that 4-H helped young people out of
trouble better than other programs (M=5.34, SD=1.41). Alumni, however, “neutral” to the
statement, 4-H had too little to offer youth in secondary or high school and 4-H program placed
too much emphasis on 4-H competition/awards.
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Table 9. Overall Endorsement of 4-H

Statement n M* SD
4-H kept young people busy and out of trouble better than other programs 145 5.34 1.41
4-H had too little to offer youth in secondary school or high school* 143 5.19 1.67
4-H program placed too much emphasis on competition/awards* 144 5.28 1.61
I would recommend 4-H membership and participation to young people 147 6.53 1.17
Parents and families benefited from their children’s membership in 4-H 146 6.20 1.11
Activities beyond the 4-H club promoted 4-H participation 145 6.03 1.29
Awards program helped keep members active and participating in 4-H 146 5.56 1.40
Knowledge and skills gained in 4-H continue to benefit members in their 148 6.39 0.93
adult lives

I would recommend to other adults that they become leaders or volunteers in | 147 6.11 1.22
4-H

*Mean computed on a scale 1(strongly disagree) to 7(strongly agree)
** jtems were reverse coded

Conclusions and Recommendations

Based on the findings of this study, the following conclusions and recommendations were
made:

Overall, it appears that participation in 4-H projects and activities, the value of projects
completed, and other experiences alumni had in 4-H contributed to leadership development,
personal development, subject knowledge, development of communication skills, and
community development. By participating in 4-H programs and activities, alumni believe that
they learned many of the day-to-day skills, values, and responsibilities. 4-H alumni also learned
the value of giving service to the community. These results support findings of earlier studies
reported in the literature (Fox, Schroeder, and Lodl, 2003; Mead, Hirschl, Rodriguez, and
Goggin, 2000; Collins and Associates, 1997; Boyd, Herring, and Briers, 1992; Ladewig and
Thomas, 1987; and Heinsohn and Cantrell, 1986).

4-H alumni even after leaving 4-H many years ago view their 4-H experiences as very
positive. It appears that the experiences they had in 4-H continues to influence them in later life.
Alumni believe that the experiences, challenges and responsibilities learned in 4-H influenced
them to continue education beyond high school and college. In addition, alumni believe that 4-H
experiences helped them in making career choices and prepared them to assume leadership
responsibilities. These results mirror findings of the Canadian 4-H Council (2003) and Ladewig
and Thomas (1997) studies.

Many 4-H alumni believe that 4-H is a superior organization when compared to other youth
organizations. Alumni view 4-H as the most helpful organization/program in teaching
responsibility, subject knowledge, leadership skills, self-confidence and self-worth. This finding
support the observations made by Sarver, Johnson, & Verma, 2000 who indicated that youth
organizations, especially 4-H programs has worth, in that, they help prepare youth to be
contributing members of society, provide family support, and satisfy developmental needs of
youth.
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An overwhelming majority of 4-H alumni either "agreed or strongly agreed" that 1) 4-H
kept young people busy and out of trouble better than other youth programs, 2) they would
recommend 4-H to young people, 3) parents and families benefited from children's membership
in 4-H, and 4) knowledge and skills gained in 4-H continue to benefit members in adult life.

The following recommendations are made for programmatic improvements in 4-H and
for further research.

The last decade has witnessed dramatic decline in 4-H enrollment in the United States
and Pennsylvania is no exception. For example, 4-H enrollment in Pennsylvania declined from
104,000 in 2002-03 to 93,000 in 2003-04 (Radhakrishna, Everhart, & Sinasky, 2004). The
findings of this study can be of immense value in increasing 4-H enrollment in the coming years.
Extension educators, program leaders and administrators should capitalize on the positive
assessment of 4-H by alumni and use this positive assessment of 4-H to advertise and market 4-H
programs throughout the state.

Potential exists for using 4-H alumni as ambassadors in each county or region to market
4-H programs. What is needed is a strategy and a plan to identify 4-H alumni in each county and
provide resources for them to attract youth and children to join 4-H. A one-page professionally
done flier highlighting key findings from this study should be developed and disseminated to all
stakeholder groups. Examples may include: bulletin board size posters depicting major
highlights of the study should be developed and displayed in major agricultural and related
events such as Farm Show, Ag Progress Days, in county offices, government offices and in other
public places.

Periodic assessments of former 4-H members should be documented to determine
changes that are taking place in the lives of former 4-H members. Results of such assessments
will be of great value to improve future 4-H program offerings. In addition, results of such
assessments should be examined on a regional/county basis so that programs specific to
regions/counties are developed and delivered.

The findings of this study should be shared with extension educators in the counties,
county extension directors, regional directors, extension administrators to make informed
decision about the 4-H program and its future directions.

In a time when budget constraints, elimination of Extension programs and personnel
facing Cooperative Extension, the impact and value of Extension programs, especially 4-H
programs and activities should be documented. In addition, these impact results should be
communicated to key stakeholders for better understanding of the differences that 4-H makes on
young people that carry into adulthood.

Finally, a need exists to develop a common measuring tool to document the value and/or
impact of 4-H programs on participants. Such a tool will help aggregate nationwide data and
communicate the impact of 4-H programs on a national scale. An effort like this will help
convince stakeholders to continue support 4-H programs nationwide. The National 4-H Council
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should take a lead in this important research effort that may contribute significantly to strengthen
4-H programs and adequately prepare us to address the challenges of the 21 century.
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Identifying Teaching and Learning In-Service Needs of Georgia Agriculture Teachers
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Abstract

The continuing trend toward increasing diversity of curriculum offered within secondary
agricultural education programs is driving a change in pre-service and in-service training for
agriculture teachers. This study looks at Georgia agriculture teachers’ perceived importance of,
and competence in, teaching and learning, and identifies their in-service needs. A range of
competencies from teaching students problem-solving and decision making skills, motivating
students to learn, teaching students to think critically and creatively, to assessing and evaluating
student performance were evaluated. A revised version of Joerger’s (2002) needs assessment
instrument was used to gather data from existing Georgia agriculture teachers - this data was
used to prioritize competencies where agriculture teachers need supplemental training. The
findings of this study indicate that Georgia agriculture teachers’ greatest needs for in-service
training were in motivating students to learn, teaching students to think critically, managing
student behavior problems, and teaching learning disabled students.
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Introduction

Agricultural education in the United States has changed tremendously since the turn of
the 20 century. In the early years of the 20" century technical institutes, trade schools, and
agricultural high schools began to flourish as the need for a trained work force increased due to
the growing industrial revolution in the United States (Finch & Crunkilton, 1999). According to
Finch and Crunkilton (1999), quality of these early programs often did not extend beyond the
concern of the individual instructor, thus resulting in an inconsistency in quality among programs
across the country.

As the number of agricultural programs at the high school level increased, a movement
by organizations such as the Association of Agriculture Colleges and Experiment Stations was
formed to secure federal funding for these programs. The Smith-Hughes Act of 1917 set the
stage for vocational education being separate and distinct from academic education (Finch &
Crunkilton, 1999). The Smith-Hughes Act, Carl D. Perkins Vocational and Applied Technology
Acts I and II, and more recent legislation supported the concept of providing students with a
broad experiential base to prepare them for employment and higher education. Although the
technology and pedagogical means of educating students in agricultural programs has radically
changed during the last century, the basic mission is still witnessed in agricultural education
departments and programs across the United States - educate individuals so they can be
successful in the agriculture industry, and/or prepare them for higher forms of education.

With the radical change in agricultural education, comes the need to continually identify
if teacher education programs at higher education institutions are truly meeting the needs of
current and future agriculture educators. This study surveyed agriculture teachers in the state of
Georgia to determine pre-service/in-service training needs for agriculture teacher competencies
in teaching and learning skills associated with managing the “total program” of agricultural
education. The ensuing paragraphs detail the findings of other researchers seeking to provide
more effective pre-service and in-service training for agriculture teachers.

Theoretical Framework

As agricultural technology advances, agricultural education teachers are constantly
challenged to introduce and demonstrate these new technologies to their students to better
prepare them to enter the work force, while adhering to the aforementioned mission of
agricultural education. In order to fulfill this mission, agricultural education teachers must
continue to stay on the forefront of technology and pedagogy. To meet this demand, these
teachers need annual in-service training opportunities from both educational institutions and
industry. It is through in-service training that agricultural education teachers are able to expand
their knowledge and improve their pedagogical skills so they are better able to serve their
students and the community in which they teach.

In-service opportunities are often orchestrated by teacher educators and state agricultural
education staff to meet the needs of the teachers (Barrick, Ladewig & Hedges, 1983). In more
recent years, however, teacher educators have begun developing methods of identifying what
agricultural education teachers perceive to be pertinent to their educational needs for the
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classroom, laboratory, and FFA (Joerger, 2002). Agricultural education teachers’ needs vary
depending on years of experience, highest degree held, leadership experience, and levels of
pedagogical and technical knowledge (Dobbins & Camp, 2000; Garton & Chung, 1996; Joerger,
2002; Layfield & Dobbins, 2002; and Roberts & Dyer, 2002). Previous research has identified a
cadre of instruction and curricula needs ranging from student behavior, motivating students to
learn, working with special populations, and student evaluation, to implementing new curricula,
developing adult programs, and planning fieldtrips (Dyer & Osborne, 1996; Elbert & Baggett,
2003; Layfield & Dobbins, 2002; Peiter, Terry & Cartmell, 2003; and Roberts & Dyer, 2002).

According to Layfield and Dobbins (2002), experienced teachers rated using computers
in classroom teaching, preparing FFA degree applications, preparing proficiency award
applications, using multimedia equipment in teaching, and teaching record-keeping skills as their
top five in-service needs. Roberts and Dyer (2002) identified the following instruction and
curricula needs of effective teachers: teaching leadership, motivating students, teaching in
laboratory settings, changing curricula to meet changes in technology, and designing and
modifying curriculum and course offerings to attract high quality students.

One proven method of identifying agricultural education pre-service and in-service needs
assessments utilizes a descriptive survey based on the Borich Needs Assessment - 5-point Likert
scale (Garton & Chung, 1996; Joerger, 2002; Layfield & Dobbins, 2002). Most researchers use
a modified version of the Borich Needs Assessment Model to evaluate the “perceived level of
importance” and “perceived level of competence” of teachers regarding professional
competencies that were identified by previous research and related to the issues of their
respective states. In 1997, Garton and Chung used a modified version of the Borich Needs
Assessment Model and a quadrant analysis to survey the in-service needs of beginning
agriculture teachers.

While Garton and Chung (1997) utilized a quadrant analysis, Edwards and Briers (1999)
sought to compare the ranking of in-service needs as determined by direct assessment to a
ranking based on a mean weighted discrepancy score (MWDS)), i.e., the Borich model.
Consequently, they determined that the discrepancy method, like the Borich Model or a version
of it, is more effective than a direct assessment.

In 2002 Joerger modified the Borich Needs Assessment instrument and created a new
instrument which was modeled after Garton’s and Chung’s (1996, 1997) research. The
categories identified by Joerger - teaching and classroom management, leadership and SAEP
development, technical agriculture, and program design and management - best represent the
needed competencies associated with the total program philosophy of agricultural education.
Joerger discovered the competencies presented in the survey were important for agriculture
teaching success. Due to Edward’s and Brier’s findings that an assessment tool similar to the
Borich model was more effective than direct assessment and Joerger’s and Garton’s and Chung’s
continuing revision and refining of the Borich Needs Assessment instrument, it was determined
to be the best instrument to achieve the purpose and objectives of this study.
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Purposes and Objectives

The purpose of this study was to determine Georgia agriculture teachers’ perceived levels
of importance and confidence as they relate to specific teaching and learning competencies, both
for beginning and veteran teachers, and use that information to determine the pre-service and in-
service needs of Georgia agriculture teachers. More specifically, the following objectives guided
this study:

1. Identify demographic characteristics of middle and high school agricultural education
teachers in Georgia;

2. Identify teachers’ perceived level of importance of 12 teaching and learning
competencies;

3. Identify teachers’ perceived level of competence of 12 teaching and learning
competencies; and

4. Determine in-service needs of Georgia agricultural education teachers in specific areas of
teaching and learning.

Procedures

The population for the study included all middle and high school agricultural education
teachers in Georgia (N = 348) employed during the 2004-2005 school year. The survey
instrument was distributed and collected at the annual Georgia Vocational Agriculture Teachers
Conference. A reminder was sent to the agriculture teacher listserv encouraging those who didn’t
complete the instrument at the close of the conference to return it at their earliest convenience or
complete an on-line instrument. Hard copies were also distributed at regional agriculture teacher
meetings. A total of 212 participants completed the instrument, resulting in a response rate of
61%.

The researcher compared early and late respondents to control non-response error (Miller
& Smith, 1983). The 121 teachers who responded on or before August 15, 2004, were classified
as early respondents; the 91 who responded after August 15, 2004, were classified as late
respondents. A comparison of mean differences was calculated using a t-test on the 12 scaled
questions between the two response groups. Results indicated no significant difference between
the two response groups; therefore, it was concluded that the data represent the target population.

A modified version of the Minnesota Beginning Agricultural Education Teacher In-
service Programming Needs Assessment (Joerger, 2002) was used to survey the teachers. This
instrument is modeled after the 1996/1997 Garton and Chung instrument which was based on the
Borich Needs Assessment Model (Borich, 1980). The instrument consisted of two sections:
demographics and 12 scaled statements on teaching and learning. The instrument was deemed to
have face and content validity by a panel of experts consisting of four University of Georgia
faculty, two graduate students, three regional coordinators of agricultural education, and four
agriculture teachers. Instrument reliability for the 12 scaled statements on teaching and learning
was determined by calculating a Cronbach’s alpha coefficient. The reliability was .88 and .90 for
importance and competence, respectively.
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The questions on the instrument were constructed with two Likert-type scales ranging
from 1 to 5. The importance scale range was 5 = very important to 1 = not important. The
competence scale range was 5 = very competent to 1 = not competent.

The Statistical Package for the Social Sciences (SPSS) 12.0™ was used to analyze the
data. Means and standard deviations were calculated to determine which competencies teachers
perceived to be of greatest and least importance. Means and standard deviations were also used
to determine in which competencies teachers perceived to be most and least competent. In order
to determine the prioritization of the competencies, a mean weighted discrepancy score (MWDS)
was calculated as described by Joerger (2002):

Calculations reflecting the design and specifications of the Borich Needs
Assessment Model (Borich, 1980) were established for determining the
prioritization of the in-service needs of beginning teachers using the procedure
developed by Borick and described by Garton and Chung (1996, 1997). A
discrepancy score was initially calculated for each teacher for each
competency by subtracting the competency score from the importance score.
A weighted score was then calculated by multiplying the discrepancy score by
the mean importance rating for each competency. A mean weighted
discrepancy score (MWDS) was calculated by taking the sum of the weighted
discrepancy scores and dividing by the number of complete participant
responses for competency. The individual and groupings of professional
competencies were ranked from highest to lowest using the mean weighted
discrepancy score (p.13).

Findings

Objective One: Identify Demographic Characteristics of Georgia Agricultural Education
Teachers

As indicated in Table 1, 74.5% of the teachers were male. Twenty-eight percent of the
teachers were 25-34 years of age; 27% were 45-54; and 24% were 35-44 years of age. Nearly
35% of the teachers reported having less than five years teaching experience; 17% 6-10 years;
and 12% reported 11-15 and 21-25 years of teaching. Approximately 42% had obtained a
bachelor degree; 36% reported having a master degree; 15% a specialist degree; and 5% had
earned a doctorate.

Table 1. Demographic Characteristics of Georgia Agricultural Education Teachers

Characteristic n P
Gender
Male 158 74.5
Female 54 25.5
Age
Less than 25 29 13.7
25 to 34 60 28.3
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35 to 44 51 24.1

45 to 54 58 27.4
55 to 64 16 7.5
More than 65 2 0.9

Teaching Experience

Less than 5 years 74 34.9
6 to 10 years 36 17.0
11 to 15 years 26 12.3
16 to 20 years 20 9.4
21 to 25 years 26 12.3
26 to 30 years 25 11.8
More than 30 years 5 24
Highest Degree Earned
Bachelor 90 42.5
Master 78 36.8
Specialist 32 15.1
Doctorate 12 5.7

Objective Two. Identify Teachers’ Perceived Level of Importance for 12 Teaching and Learning
Competencies

Agriculture teachers were asked to rate 12 statements using the following scale: Not
Important (M = 1.0-1.49), Of Little Importance (M = 1.5-2.49), Somewhat Important (M = 2.5-
3.49), Important (M = 3.5-4.49), and Very Important (M = 4.5-5.0). As reported in Table 2,
teachers believed that motivating students to learn (M = 4.69), teaching students to think
critically and creatively (M = 4.63), managing student behavior problems (M = 4.63), teaching
students problem solving skills (M = 4.56), and organizing and supervising teaching labs (M =
4.56) were very important competencies. The remainder of the items, as perceived by the
teachers, was deemed important.
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Table 2. Agriculture Teachers’ Perceived Level of Importance

Competency n M SD
Motivating students to learn 210  4.69 Sl
Teaching students to think critically and creatively 210 4.63 .54
Managing student behavior problems 210  4.63 .62
Teaching students problem-solving and decision making skills 210  4.56 .56
Organizing and supervising teaching laboratories 210  4.56 57
Assessing and evaluating student performance 210  4.38 .65
Teaching learning disabled students 210  4.28 .80
Conducting parent/teacher conferences 210  4.27 .76
Planning and conducting student field trips 208 4.25 .64
Teaching using experiments 209 4.24 72
Developing performance based assessment instruments 208 4.06 .84
Conducting an adult program 210 3.79 .95

Note. Scale: 1 = Not Important; 5 = Very Important.

Objective Three: Identify Teachers’ Perceived Level of Competence for 12 Teaching and

Learning Competencies

Agriculture teachers were asked to rate 12 statements using the following scale: Not

Competent (M = 1.0-1.49), Little Competence (M = 1.5-2.49), Somewhat Competent (M = 2.5-

3.49), Competent (M = 3.5-4.49), and Very Competent (M = 4.5-5.0). As indicated in Table 3,

teachers believed that they were competent in all 12 competency areas. Planning and conducting

fieldtrips was the highest rated competency (M = 4.05); while developing performance based

assessment instruments and teaching learning disabled students were the lowest rated

competencies (M = 3.47).
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Table 3. Agriculture Teachers’ Perceived level of Competence

Competency n M SD
Planning and conducting student field trips 211 4.05 .76
Organizing and supervising teaching laboratories 211 3.94 75
Teaching students problem-solving and decision making skills 211 3.91 .70
Managing student behavior problems 210 3.84 77
Assessing and evaluating student performance 211 3.82 71
Conducting parent/teacher conferences 211 3.80 .79
Motivating students to learn 210 3.71 .79
Teaching students to think critically and creatively 211 3.69 73
Conducting an adult program 211 3.64 .89
Teaching using experiments 210 3.61 .83
Developing performance based assessment instruments 209 3.47 .83
Teaching learning disabled students 211 3.47 .88

Note. Scale: 1 = Not Competent; 5 = Very Competent.

Objective Four: Determine In-Service Needs of Georgia Agriculture Teachers in Specific Areas

of Teaching and Learning

Table 4 reveals the four highest ranking in-service needs, as determined by the mean

weighted discrepancy scores (MWDS) - motivating students to learn, teaching students to think

critically and creatively, managing student behavior problems, and teaching learning disabled
students. Planning and conducting fieldtrips, and conducting an adult program were the lowest

ranked in-service needs as perceived by the teachers.
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Table 4. Mean Weighted Discrepancy Scores (MWDS) for Level of Importance and Level of
Competence on Selected Teaching and Learning Competencies

Competency MWDS
Motivating students to learn 4.53
Teaching students to think critically and creatively 4.21
Managing student behavior problems 3.60
Teaching learning disabled students 3.32
Teaching students problem-solving and decision making skills 2.89
Organizing and supervising teaching laboratories 2.68
Teaching using experiments 2.56
Assessing and evaluating student performance 2.37
Developing performance based assessment instruments 2.28
Conducting parent/teacher conferences 1.93
Planning and conducting student field trips .60
Conducting an adult program .50
Conclusions

The purpose of this study was to determine Georgia agriculture teachers’ perceived level
of importance and competence for 12 teaching and learning competencies and the in-service
needs associated with the 12 competencies. All 12 competencies, as perceived by the teachers,
were either important or very important components of a total program. Teachers believed they
were competent in performing 10 of the 12 teaching and learning competencies, and only
somewhat competent in performing the following: developing performance based assessment
instruments, and teaching learning disabled students. The teacher in-service needs were
determined by the mean weighted discrepancy scores for each of the teaching and learning
competencies.

The competency with the greatest need for in-service education, as perceived by the
teachers, was motivating students to learn. This conclusion is supported with previous research
by Garton & Chung (1996), Edwards & Briers (1999), Joerger (2002), Mundt & Conners (1999),
Roberts and Dyer (2002). Managing student behavior problems was identified as the third most
needed area of in-service education, again as perceived by the teachers. This result coincides
with earlier research by Fritz & Miller (2003), Garton & Chung (1996), Joerger (2002), and
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Mundt & Connors (1999). In addition, the findings of this study give further support to previous
research (Elbert & Baggett, 2003; Garton & Chung, 1996) that identifies the need for in-service
education for teachers working with special needs students. Lastly, the in-service needs of least
importance, as perceived by the teachers, were those of conducting parent/teacher conferences,
planning and conducting student fieldtrips, and conducting an adult program. Similar results
were also reported in other studies (Edwards & Briers, 1999; Garton & Chung, 1996; Joerger,
2002; and Layfield & Dobbins, 2002).

Implications and Recommendations

The results of this study will assist Georgia faculty and administrators in evaluating pre-
service agricultural education programs and the professional development opportunities currently
offered by the Georgia Department of Agricultural Education. Recommendations are specific to,
and appropriate for, agricultural education in Georgia - but other states may also benefit from the
findings and suggestions.

According to the findings of this study and the results of similar studies, teacher in-
service programs should focus on presenting multiple pedagogical tools for motivating students
to learn and think critically at various academic levels and abilities. These competencies should
be addressed in university teacher preparation curricula in Georgia to meet the needs of pre-
service teachers.

It is also recommended through this study that Georgia agricultural education faculty
modify the current curricula to address the competencies in which the agriculture teachers didn’t
feel very competent (i.e., managing student behavior, assessing and evaluating student
performance, and teaching students problem-solving and decision making skills). Finally, the
researchers recommend that Georgia agricultural education faculty identify the in-service needs
of beginning teachers in their first year of teaching. The data collected from the annual study
could then be used to design the summer in-service educational programs in Georgia and other
states.

Garton and Chung (1996, 1997) and Dormody and Torres (2002) recommended other states
replicate their research by evaluating the in-service needs of beginning agriculture teachers as
perceived by those teachers and state agricultural education staff. Current data related to this
recommendation have been collected by Edwards and Briers (1999) in Texas; Joerger (2002) in
Minnesota; Peiter, Terry & Cartmell (2003) in Oklahoma; and Layfield and Dobbins (2002) in
South Carolina. As the number of states with timely and relevant needs assessment data increases,
researchers should analyze data to identify national trends in agricultural education. Identifying
trends will prove useful in determining the “direction” agricultural education is heading and will
help leaders in agricultural education provide better pre-service and in-service training.
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Comparison Of Teacher Efficacy Of Traditionally And Alternatively Certified
Agriculture Teachers

Steven J. Rocca, University of Florida
Shannon G. Washburn, University of Florida

Abstract

The shortage of qualified teachers in agricultural education has led to the hiring of
uncertified teachers to fill vacancies. Many states have resorted to alternative certification
routes to fill the need for teachers. In Florida, alternatively certified teachers represent over
half of all new teachers in agricultural education. This situation has created uncertainty about
the status of agricultural education in Florida and provided the motivation for this study. The
purpose of this study was to describe traditionally and alternatively certified Florida agriculture
teachers, compare their perceptions of teacher efficacy, and examine the relationship between
teaching experience and teacher efficacy. Data analysis found that traditionally and
alternatively certified teachers differed in age, education level, agricultural occupational
experience, and gender and ethnic proportions. Comparison of teachers’ self-efficacy found no
notable difference between the two groups. Results also showed a low positive association
existed between agriculture teaching experience and teacher efficacy. Suggestions for future
research include the need for replication of the study with other beginning teachers, increased
recruitment of underrepresented populations into teacher preparation programs, and
investigation of the curriculum and teaching practices of traditionally and alternatively certified
teachers as they may impact teachers’ perceptions of efficacy and student achievement.
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Introduction/Theoretical Framework

Agricultural education faces an ongoing shortage of qualified teachers to accept positions
in the profession (Camp, Broyles, & Skelton, 2002). This dilemma is no more apparent than in
Florida, where in 2002, 11 agricultural education students completed undergraduate requirements
for certification and entered the teaching profession. In the meantime, the number of agricultural
teaching openings grew to approximately 40 statewide (J. Dyer, personal communication,
September 23, 2003). Due to this lack of sufficient university-prepared teacher candidates,
school administrators hired uncertified teachers to fill vacancies that might otherwise go unfilled
(Roberts & Dyer, 2003). Twenty percent of new vocational education teachers hired in Florida
in 2001 were not certified in the field to which they were assigned to teach. This represents a
significant increase from prior years as this percentage has nearly doubled in the past ten years
(Florida Department of Education, 2002).

This situation has created uncertainty about the state of agricultural education in Florida,
particularly in regard to uncertified teachers’ abilities to effectively deliver curricula, supervise
agricultural experience programs, and advise FFA leadership programs and events (McLean &
Camp, 2000). Unfortunately, agricultural education is not unique in facing this challenge. The
Florida Department of Education (2002) reported critical secondary teacher shortages existed in
the subjects of mathematics, science, special education, English for speakers of other languages
(ESOL), foreign language, and technology education/industrial arts.

To meet the demand for teachers, many states have resorted to alternative means of teacher
certification in hopes of recruiting more teachers into the field. In 2005, 47 states and the
District of Columbia reported having some type of alternative certification process for
elementary and secondary teachers. These states reported a total of 122 certification routes other
than traditional university teacher education programs exist in the United States (National Center
for Education Information, 2005).

The influx of alternatively certified teachers entering the teaching profession has
stimulated researchers to investigate possible implications, however these studies have yielded
mixed results (Nakai & Turley, 2003). In their study of 3,000 beginning teachers, Darling-
Hammond, Chung, and Frelow (2002) found that traditionally prepared teachers were more
successful and more highly rated than teachers who entered teaching through alternative
programs or without preparation. Furthermore, traditionally prepared teachers were found to be
superior to alternatively prepared teachers in nearly every dimension of teaching, classroom
management, curriculum and assessment development, use of teaching strategies, awareness of
differing learning styles, and their knowledge of students. Ashton (1996) came to a similar
conclusion finding that state certified teachers received higher supervisor ratings and had higher
student achievement than those who did not meet state certification standards.

Conversely, Miller, McKenna, and McKenna (1998) concluded from their comparison of
traditionally and alternatively certified teachers that after a three-year period, no distinguishable
differences in observable teaching behaviors, student achievement, or self-perceived teacher
competence were evident. In their examination of numerous teacher characteristics and student
achievement studies, Wayne and Youngs (2003) found students learned more from teachers with
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certain characteristics; however results for teacher certification were inconclusive in all subjects
except mathematics. Goldhaber and Brewer found that students whose teachers had a bachelor’s
degree in mathematics learned more than students whose teachers had bachelor’s degrees in
nonmathematical subjects (as cited by Wayne & Youngs, 2003).

Although studies such as the aforementioned have shown to be inconclusive in many
fields of education, no such research is evident in agricultural education. Agricultural education
is a unique field requiring various competencies not typical in other academic areas (Harper,
Weiser, & Armstrong, 1990). The comprehensive agricultural education program includes
experiential learning and leadership development components not found in any other discipline
(Phipps & Osborne, 1988). These additional program components provide unique challenges for
agriculture teachers. These added expectations make agriculture teachers different from any
population studied in other disciplines.

Even with these additional expectations and responsibilities, effective agricultural
teachers feel capable of handling the challenges associated with teaching agriculture and they
cope easily with the changing situations in the classroom environment (Miller, Kahler, &
Rheault, 1989). Furthermore, Miller and colleagues reported that effective agriculture teachers
were found to be older than the average agriculture teacher and possessed more teaching
experience.

Knobloch and Whittington (2002) found novice agriculture teachers who had teaching
and student teaching experience were more confident than teachers with a lack of such
experience. Similarly, in a 2003 analysis of the School and Staffing Survey (SASS) data,
Ingersoll found that new teachers who had pedagogical preparation as well as more clinical
practice before they began teaching were more likely to stay in teaching (as cited by Dow &
Webb, 2003). Yet, Wilson, Floden, and Ferrini-Mundy (2001) reported that over twenty percent
of new teachers in Florida had no student teaching experience, a component of preparation that
most novice teachers rate as the most essential.

What effect, if any, does a lack of teacher training and experience have on a teacher’s
confidence and beliefs about their teaching abilities and effectiveness? The educational theorist,
Albert Bandura, has conducted extensive research in this area related to social learning theory
and self-efficacy. This study used Bandura’s theory of teacher efficacy as its theoretical frame.
The conceptual framework constructed in this study was based on the premise that teachers with
higher levels of perceived teacher efficacy tend to be more motivated, effective, engaging,
persistent, and remain in the profession longer than those with low levels of perceived teacher
efficacy.

Teacher efficacy is defined as a self-perceived belief of one’s capabilities to bring about
desired outcomes, even with students who are unmotivated or present discipline problems
(Bandura, 1977). Teacher efficacy has been found to be related to teacher behavior, effort,
enthusiasm, innovation, planning, perseverance, resilience, willingness to work with difficult
students, and their commitment to the teaching profession (Tschannen-Moran, Woolfolk Hoy, &
Hoy, 1998). Teacher efficacy has implications on learning environment management as well.
Teachers who believe strongly in their teaching efficacy tend to rely on persuasory means rather

2005 National AAAE Research Conference 105



than authoritarian control, and to support development of students’ intrinsic interest and
academic self-directedness (Bandura, 1997). Miller et al. (1989) found motivated and confident
teachers were more effective. Teacher efficacy has also been found to impact student
performance. Students exhibited greater motivation, achieved more, and had a higher level of
self-efficacy when their teacher possessed a higher level of teacher efficacy (Ashton & Webb,
1986; Guskey & Passaro, 1994).

Bandura (1997) also found that teachers’ perceptions of the school environment and
culture affected their beliefs about their ability to be effective in the classroom. Ashton and
Webb (1986) found heavy workloads, bureaucratic practices, variable quality of leadership,
insufficient resources and pay, lack of advancement opportunities, problematic students, and low
occupational status are just some of the common problems faced by all educators. These
challenging school conditions coupled with a lack of confidence may have detrimental effects on
a teacher’s perceived ability to be effective in the field and may led to the end of a struggling
teacher’s career. This loss of teaching professionals further compounds the teacher shortage and
ultimately provided the impetus for this study.

Purpose/Objectives

The purpose of this study was to describe and compare traditionally and alternatively
certified Florida agriculture teachers, and examine the relationship between teaching experience
and teacher efficacy. To achieve this purpose, the study had three objectives:

1. To describe traditionally and alternatively certified teachers based on selected demographic
characteristics and years of agriculture teaching experience.

2. To compare traditionally and alternatively certified teachers based on their perceptions of
teacher efficacy.

3. To examine the relationship between years of agriculture teaching experience and level of
perceived teacher efficacy for traditionally and alternatively certified teachers.

Procedures

This descriptive census study utilized a target population of agriculture teachers in their
first five years of teaching agriculture (N = 122) in Florida. The accessible population was
identified from the 2003-2004 Florida Agricultural Teachers Directory. This group of teachers
was selected due to the high attrition rate, nearly 50%, during the first five years of teaching
(Ingersoll, 2002). Furthermore, teachers with five years experience or less were selected based
upon Miller’s et al. (1998) findings that no significant differences in teaching behavior, student
output, or attitude existed between traditionally and alternatively prepared teachers after three
years in the profession.

The survey instrument was adapted from the Teachers’ Sense of Efficacy Scale (TSES)
developed by Tschannen-Moran and Woolfolk Hoy (2001) and demographical questions were
added for additional analysis. The 12-item TSES asked respondents to rate their beliefs about
how well they could perform in various teaching situations using a 5-point Likert-type scale.

The scale ranged from “Not at All” (1 point) to “Excellent” (5 points). An expert panel was used
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to determine the instrument’s face and content validity. The instrument was pilot tested with a
sample of 10 agriculture teachers from California in their first five years of teaching. Post hoc
reliability analysis of the pilot instrument resulted in a Cronbach’s alpha of .90, which is equal to
the estimate provided by Tschannen-Moran and Woolfolk Hoy (2001).

Data were collected by a mailed questionnaire using Dillman’s (2000) tailored design method
consisting of five contacts during the spring semester of the 2003-2004 school year. Completed
questionnaires were received from 66 of the 122 teachers in the accessible population for a 54%
response rate. Given the response rate, a comparison of the early to late responders was
conducted to ensure that results were representative of the target population, as suggested by
Lindner, Murphy, and Briers (2001), and Miller and Smith (1983). Results of the comparison
yielded no notable differences between early and late responders on age, years of teaching
agriculture, and summated mean scores on the TSES.

Descriptive statistics were used to analyze data for Objective 1. Categorical data were
reported as frequencies and interval data were reported as means and standard deviations.
Objective 2 was accomplished by calculating individuals’ summated scores for the TSES
(Clason & Dormody, 1994). Pearson’s product moment coefficient of correlation (Ary, Jacobs,
& Razavieh, 2002) was used in Objective 3 to indicate whether a relationship existed between
years of teaching experience and teacher efficacy.

For the purposes of this study, a traditionally certified agriculture teacher was
operationally defined as a teacher who qualified for certification by completing an undergraduate
degree program in Agricultural Education. Teachers who earned their teaching certification
through other means were considered to be alternatively certified (Roberts & Dyer, 2003).

Findings

Respondents consisted of 39 alternatively certified teachers and 27 traditionally certified
teachers. Alternatively certified teachers were almost evenly split between males (51%) and
females, while the traditionally certified teachers were nearly 67% female. As shown in Table 1,
both groups were predominately Caucasian. However, alternatively certified teachers did
represent a more ethnically diverse group with over 20% being African American,
Hispanic/Latino, or other ethnicities. Traditionally certified teachers were nearly all Caucasian
(96.3%) with only one respondent reporting Hispanic/Latino.

Table 1. Ethnicity of Traditionally and Alternatively Certified Agriculture Teachers

Traditionally Certified Alternatively Certified
% %
Ethnicity 4 ’ 4 ’
African-American 2 5.1
Caucasian 26 96.3 31 79.5
Hispanic/Latino 1 3.7 4 10.3
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Other 2 5.1
Total 27 100.0 39 100.0

On average, alternatively certified teachers were 10 years older than their traditionally
certified counterparts (See Table 2). The mean age of traditionally certified teachers was 25
years versus 35 years for the alternatively certified group. Alternatively certified teachers also
exhibited a greater range of age (22 to 59 years) compared to traditionally certified teachers who
ranged from 22 to 37 years of age. Furthermore, results of the analysis showed greater
variability of age in alternatively certified teachers (SD = 12.24) when compared to traditionally
certified teachers (SD = 3.03).

Table 2. Age of Traditionally and Alternatively Certified Agriculture Teachers

Age
) ) n Min Max M SD
Certification
Traditional 27 22 37 25.63 3.03
Alternative 39 22 59 35.46 12.24

In addition to being an older group of individuals, alternatively certified teachers
possessed more advanced degrees than the traditionally certified teachers (See Table 3). Over
28% of the alternatively certified teachers had earned Master’s or other advanced degrees.
Conversely, only 15% of the traditionally certified group had received a Master’s degree and no
other advanced degrees were reported.
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Table 3. Educational Level of Traditionally and Alternatively Certified Agriculture Teachers

Traditionally Certified Alternatively Certified

% %

Degree(s) 4 ’ s ’
Bachelors 23 85.2 28 71.8
Masters 4 14.8 8 20.5
Other 3 7.7
Total 27 100.0 39 100.0

Since alternatively certified teachers were operationally defined as those who earned their
bachelor’s degree in a subject other than Agricultural Education, the respondents were asked to
indicate their undergraduate majors. Table 4 shows that respondents earned degrees in 15
different academic areas. Over half of the alternatively certified teachers received degrees in one
of the following three majors: Animal Science, Agricultural Business/Economics, and
Environmental Horticulture. Approximately 28% of the alternatively certified teachers reported
degrees in non-agricultural fields.

Table 4. Bachelor’s Degree Major of Traditionally and Alternatively Certified Agriculture

Teachers
0,
Major(s) 4 &
Animal Science 11 28.2
Agricultural Business/Economics 7 18.0
Environmental Horticulture 4 10.3
Liberal Studies 2 5.1
Plant Science 2 5.1
Physical Education 2 5.1
Other agricultural majors® 2 5.1
Other non-agricultural maj ors® 7 18.0
No-response 2 5.1
Total 39 100.0

*Other agricultural majors include: Agricultural Communications and Agricultural Science
®Other non-agricultural majors include one respondent each in Engineering, Environmental
Science, History, International Studies, Marketing, Medical Science, and Psychology

Table 5 shows differences in traditionally and alternatively certified teachers were also
apparent in terms of their years of occupational experience in agriculture. The alternatively
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certified teachers averaged 7.6 years of agriculturally related experience while traditionally
certified teachers had a mean of only one year. Alternatively certified teachers were also found
to have a wider range of experience with 0 to 30 years, while traditionally certified teachers
ranged from 0 to 7 years. Similar to the findings for age, alternatively certified teachers were
found to have greater variability in their years of experience (SD = 8.7) in comparison to the
traditionally certified group (SD = 1.9).

Table 5. Years of Agriculturally Related Occupational Experience of Traditionally and
Alternatively Certified Agriculture Teachers

Occupational Experience

) ) n Min Max M SD
Certification

Traditional 27 0 7 1.00 1.86

Alternative 39 0 30 7.63 8.69

An examination of the years of agriculture teaching experience of traditionally and
alternatively certified respondents found minimal differences (See Table 6). First year teachers
made up the largest proportion of teachers in both groups. Furthermore, approximately 59% of
teachers in both groups were first and second year teachers with the remaining proportion being
third, fourth, and fifth year teachers. Overall, fifth year teachers were the fewest in number.

Table 6. Years of Agriculture Teaching Experience of Traditionally and Alternatively Certified
Agriculture Teachers

Traditionally Certified Alternatively Certified

% %

Year 4 ’ s ’
First 12 44.4 15 38.5
Second 4 14.8 8 20.5
Third 6 22.2 8 20.5
Fourth 4 14.8 4 10.3
Fifth 1 3.7 4 10.3

To accomplish the second objective, the summated group means from the TSES
(Tschannen-Moran & Woolfolk Hoy, 2001) were compared for traditionally and alternatively
certified teachers. Analysis of the data showed there were no notable differences between these
two groups (See Table 7). Traditionally certified teachers were found to have a summated mean
score of 45.30, while alternatively certified teachers had a summated mean of 45.19. The two
groups were found to differ in variance of summated scores with alternatively certified teachers
again having greater variability (SD = 7.9) than traditionally certified teachers (SD = 4.3).
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Table 7. Perceived Teacher Efficacy of Traditionally and Alternatively Certified Agriculture

Teachers
Teacher Efficacy
o n Min* Max* M SD
Certification
Traditional 27 33 55 45.30 4.26
Alternative 39 29 60 45.19 7.89

“Summated score: 12 = lowest possible score ... 60 = highest possible score

The final objective of the study was to determine if a relationship existed between years
of agriculture teaching experience and perceived teacher efficacy. Results of the correlation
matrix yielded a coefficient of .133 when all respondents were included in the analysis. When
respondents were divided into their designated certification groups, a slight difference was
found. The relationship between years of teaching experience and teacher efficacy was slightly
higher for traditionally certified teachers (» = .224) than for the alternatively certified teachers (»
=.105).

Conclusions

Based on the objectives and results of this study, several conclusions can be drawn. First,
over half of the teachers in this study received their certification through alternative means. This
proportion is much greater than the national average of 13% reported by Camp et al. (2001).
These results were consistent with the findings of Roberts and Dyer (2003) who in a similar
sample found that approximately half of the teachers in Florida were alternatively certified.

The first objective sought to describe traditionally and alternatively certified teachers in
terms of their years of agriculture teaching experience and selected demographic characteristics.
Alternatively and traditionally certified teachers were found to differ in the proportion of male
and female teachers in each group. Teachers receiving their certification through traditional
means were predominately female while alternatively certified teachers were nearly equal in
gender numbers. Although both groups of teachers were primarily Caucasian, a greater number
of minorities were observed in the alternatively certified group. When compared by their mean
age, alternatively certified teachers were found to be 10 years older than their counterparts. The
difference in age was also reflected in the years of occupational experience possessed by
teachers. The younger group of traditionally certified teachers had little to no occupational
experience in agriculture, while alternatively certified teachers brought an average of seven years
of occupational experience into the classroom. The additional age and experience of the
alternatively certified teachers may account for their higher than expected efficacy beliefs. The
literature led the researchers to anticipate that the experience gained through a university teacher
preparation program would have caused traditionally certified teachers to have greater self-
efficacy than their counterparts who received no such training. This may be true, however it
appears that the additional life and occupational experience of the alternatively certified group
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may have impacted their level of efficacy. This conclusion is consistent with Bandura’s (1986)
belief that learning experiences shape an individual’s perceptions of self-efficacy.

Objective 2 compared traditionally and alternatively certified teachers’ perceptions of
self-efficacy related to teaching. Data analysis resulted in nearly equal summated mean scores
for the two groups of teachers. Therefore, traditional and alternatively certified agriculture
teachers were not distinguishable when compared on their perceived teacher efficacy.
Alternatively certified teachers’ lack of formal instruction in agricultural education, teaching
methods, and pedagogy did not manifest into lower feelings of teacher efficacy. This leads to the
conclusion that alternatively and traditionally certified teachers had similar beliefs in their ability
to teach effectively.

The final objective examined years of agriculture teaching experience and teacher
efficacy. The findings for both traditionally and alternatively certified teacher groups showed
that these variables shared only a low positive association (Miller, 1998). This conclusion is
contradictory to Miller et al. (1989) who found that effective teachers possessed more teaching
experience, however the limited range of teaching experience of the population may have
contributed to this finding.

Implications and Recommendations

Although no notable differences were revealed in teacher efficacy between traditionally
and alternatively certified teachers, the results did show that both groups had high efficacy scores
considering that nearly 80% of respondents were in their first three years of teaching. Over 50%
of new teachers in Florida are alternatively certified and feel highly efficacious about their
teaching. Since these teachers do not have a connection with the University of Florida’s
Agricultural Education faculty, this has strong implications for their participation in professional
development activities. Do these alternatively certified teachers feel the need for further
education and professional development specific to agricultural education? These findings
necessitate future studies to determine whether other groups of beginning teachers are equally
efficacious and to determine alternatively certified teachers’ willingness and perceived need to
participate in the professional development activities provided by university teacher educators.

Traditionally certified teachers tend to be younger and enter the profession with little
practical agricultural experience. Conversely, the alternatively certified teachers are typically
those who pursue agriculture teaching as a second career choice. The additional life, education,
and occupational experience possessed by alternatively certified teachers may have provided
them with greater confidence in their abilities to teach agriculture. This conclusion has
implications not only for alternative certification programs, but also for traditional teacher
preparation programs as well. The importance of advanced degrees and occupational experience
should not be overlooked as they may contribute to the efficacy beliefs of all agriculture teachers
and deserve the attention of researchers in future studies. Additionally, the age and experience
differences found in this study also indicate the potential for an additional option within the
University’s teacher preparation program that would allow those who wish to pursue teaching as
a second career to earn a Master’s degree and teaching certification simultaneously.
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The demographical differences between these two groups raised some interesting
questions. For instance, why are more females choosing the traditional teacher preparation route
than males? This appears to be a trend not only in teacher education programs but also in
secondary agriculture programs as well. Additionally, why do minority teachers tend to enter
agriculture teaching through alternative certification programs? The gender and ethnicity
distribution results of this study indicate that more men and minorities are interested in teaching
agriculture, but they are not attracted to the University’s undergraduate program. Further
research is needed to investigate preservice teacher recruitment efforts and how to encourage
more men and minority students to enter the agriculture teacher preparation program.

Given that the comparison of teacher efficacy between traditionally and alternatively
certified teachers didn’t reveal any differences, one would assume that these two groups were
equally confident in their teaching ability. However, given the inconclusive nature of the
literature and the limited amount of research involving this population of teachers the researchers
believe more studies are needed to understand the differences between these two groups of
teachers. For instance, do traditionally and alternatively certified teachers have similar
perceptions of their job responsibilities and expectations of performance? Roberts and Dyer
(2003) stated that alternatively certified teachers might not recognize their own deficiencies since
they received no formal training. Traditional teachers may look at their teaching performance
more critically due to their pedagogical knowledge, while alternatively certified teachers base
their feelings of efficacy on their subject matter knowledge and experience. Is it possible that
these two groups of teachers have differing views of what is expected of them as agriculture
teachers? This may be an indication of the type of curriculum being taught by alternatively
certified teachers. Are they teaching the state approved curriculum or are they teaching what
they know based on their experience? This warrants future studies to examine the teaching
practices and curriculum delivered by alternatively certified teachers to determine what causes
their high level of teacher efficacy and if they view their job expectations in a similar manner as
traditionally certified teachers.

In this age of school accountability, people entering the agriculture teaching profession
from industry must be prepared to teach the agricultural curriculum and the requisite math,
science, and reading skills needed by all students. Without formal preparation in pedagogy, do
alternatively certified teachers have the necessary teaching skills needed to do so effectively?
This has serious implications for student performance at a time when all elective programs are
under a magnifying glass. Future studies should investigate whether students of alternatively
certified agriculture teachers perform as well as students of traditionally certified teachers on
standardized assessments.

This study examined traditionally and alternatively certified agriculture teachers in
Florida. Findings determined that these two groups had similar efficacy beliefs, but were
different in terms of their age, educational level, and occupational experience.
Recommendations for future research called for the replication of the study with other beginning
teachers, increased recruitment of underrepresented populations into teacher preparation
programs, and investigation of the curriculum being delivered and teaching practices used by
traditionally and alternatively certified teachers as they may impact teachers’ perceptions of
efficacy and student achievement.
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Abstract

Studies in agricultural education have addressed learning styles of agriculture teachers,
prospective teachers, and agriculture majors. This study’s purpose was to examine relationships
between learning styles of students and preparation techniques in FFA Career Development
Events (CDEs). Data came from students in the Texas FFA Nursery/Landscape CDE (n=126),
using the Ways of Knowing Learning Style Inventory. Most participants were white females aged
16-18. Trainings aids used (highest to lowest) were garden centers and greenhouses; videos and
slides; websites, textbooks, and university living laboratory. Female students who used websites
were more likely to use school computers; males used computers at both school and home. Most
participants were Concrete Active learners, which agreed with other research. Males were three
times more likely than females to be Abstract Reflective learners. Further, there were negligible
relationships between the preferred learning styles and frequency of uses of the five training
methods. So, teachers should allow students to experience new ideas as active participants in the
learning process. Teachers can better prepare students by addressing students’ learning styles
and providing learning opportunities to complement learning styles. Learning styles of students
should be considered as curriculum and online learning aids are developed.
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Introduction

The importance of competition for secondary students as an extension of classroom and
laboratory learning has long been a generally held tenet of agricultural education and the FFA.
The model for Agricultural Science stressed the importance of classroom and laboratory
instruction along with application through Supervised Agricultural Experience (SAE), incentives
and FFA (Phipps & Osborne, 1988). This model emphasized individualized hands-on activities,
along with real-to-life problem solving, leadership and citizenship, and career exploration within
a community-oriented program. Students were expected to participate in Career Development
Events (CDE) as a means to enhance learning.

This hands-on, problem-solving approach lends itself to the constructivist learning
environment (Jacobsen, Eggen, & Kauchak, 2002). Constructivism promoted and facilitated an
active role for students. Active learning activities included problem-solving, collaborative
learning, experiential learning, and investigation, among others. Such activities create an
environment of student autonomy and reflection.

Theoretical Framework

Whittington and Raven described learning style as “the predominant and preferred manner in
which individuals take in, retain, process, and recall information” (1995, p. 10). Likewise,
Pierson and Frost (1992) theorized that learning style was more than just the way in which an
individual perceived information within a learning environment; it also dealt with the way in
which an individual was able to process and use the information.

Agricultural educators have acknowledged that learning sequence was significantly valuable
and that comprehending the manner in which individuals learn was at the heart of educational
enhancement. Learning style was one facet researchers asserted shape student educational
performance (Kolb, 1976; Dorsey & Pierson, 1984; Cano, Garton & Raven, 1992a; Cano, Garton
& Raven, 1992b; Torres & Cano, 1994; Cano & Garton, 1994; Whittington & Raven 1995; and
Garton, Thompson & Cano, 1997). Because learning styles impact how effectively individuals
learn in certain circumstances, educators should be responsive to cognitive technique variations
(Shih & Gamon, 2001). Additionally, researchers (Cano, Garton & Raven, 1992a; Cano, Garton
& Raven, 1992b; Cano & Garton, 1994; Whittington & Raven, 1995) determined the diversity of
learning styles of in-service agriculture science teachers and of pre-service agriculture science
teachers.

Pierson and Frost (1992) provided the constitutive definitions of the four learning behaviors.
Their work, drawing from the work of Kolb (1976), maintained that these learning behaviors are
based on two ways of perceiving information—abstract or concrete—and two ways of
processing information—active and reflective. Each of the four learning behaviors was
explained by the characteristics of those learners who preferred that particular method of
perceiving or processing the information (Pierson and Frost) as follows:

Concreteness—Members of this category focus on the present, prefer to learn by
specific real life examples, and enjoy feedback and discussions. They insist on
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accepting things at face value and perceive best through the senses. They are
oriented toward the immediate experience, have excellent powers of observation,
are practical, and detail conscious.

Abstractness—Members of this category focus on the future and prefer to learn
when content is broken down into its component parts and critically analyzed.
They think for themselves in a logical manner. Additionally, they build concepts
from small pieces of information and always have a rationale for their position.
They are intuitive, perceive possibilities by way of insight or hunches, and
sometimes overlook reality.

Activeness—Members of this category focus on the outer world and prefer to
learn by practical application of content and are active participants in the learning
process. They also like to try out new ideas to see if they work. Additionally,
they learn best when there is a “doing” orientation to the learning activity. They
are extraverted, rely on the environment for stimulation, sometimes impulsive,
frank, open, and sociable.

Reflectiveness—Members of this category focus on the inner world and prefer to
learn by observation of a phenomenon and try to avoid premature closure. They
examine things with an unbiased viewpoint to produce purposeful insights. They
are introverted, thoughtful, detached, focused on the world of ideas and concepts,
and enjoy solitude. (taken from page 2 of “Ways of Knowing” instrument scoring
instructions.)

In 2002, Texas had 1,460 agricultural science teachers with more than 100,000 students and
56,000 FFA members (Texas FFA, n.d.). Traditionally, secondary agriculture students competing
in the Texas FFA Nursery/Landscape CDE were trained using live greenhouse plants, reference
texts, amateur or professionally developed videos and slides, and previous contest materials. A
new resource was created in 2002: a CDE preparation website. Research had suggested that
university students and pre-service agricultural science teachers preferred different learning aids,
based on individual learning style. It seemed reasonable to question whether secondary
agriculture students with diverse learning styles would choose certain learning aids, based on
their preferred learning style.

Purpose and Objectives
The purpose of this study was to determine if relationships existed between learning styles of
secondary agricultural science students and preparation techniques in the Texas FFA
Nursery/Landscape Career Development Event. As a means of accomplishing the purpose of the

study, the following objectives were developed:

1. To determine demographic characteristics of students participating in the Texas FFA
Nursery/Landscape Career Development Event.
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2. To assess the learning styles (categorical) and learning behaviors (continuous scores) of
students participating in the Texas FFA Nursery/Landscape Career Development Event based
on the Ways of Knowing Learning Style Instrument.

3. To assess the extent to which selected training methods (e.g., garden centers/greenhouses,
videos/slides, textbooks, university living laboratory, and a specific, university-developed
website) were used by secondary students in preparing for the Texas FFA Nursery/Landscape
Career Development Event.

4. To examine more fully the use of a website developed specifically for use in training for the
Texas FFA Nursery/Landscape Career Development Event.

5. To determine if relationships existed between learning styles (categorical) and preparation
methods for the Texas FFA Nursery/Landscape Career Development Event.

6. To determine if relationships existed between learning behaviors (continuous scores) and
preparation methods for the Texas FFA Nursery/Landscape Career Development Event.

Methods/Procedures

Instrument. Michael J. Pierson and Christopher J. Frost developed the Ways of Knowing
Learning Style Inventory (Pierson & Frost, 1992). The Ways of Knowing instrument was
constructed to ascertain an individual’s assessment of the way he/she learns. Learning attitudes
were identified based on Kolb’s (1976) four learning style categories and learning aptitudes.
Figure 1 provided an overview of the categories. The inventory was a self-description instrument
on which respondents ranked four words in nine different items, based on their perceptions of the
primary way they learn. For the purposes of this study, the researchers gained permission from
the creators to add a section to the instrument to elicit responses from respondents regarding
selected demographic information and use of the website as a study aid. The developers of The
Ways of Knowing Learning Style Inventory reported a reliability coefficient of 0.90 using the
Kuder-Richardson formula (Dorsey & Pierson, 1984; Pierson & Frost, 1992); thus, the
researchers did not re-examine the reliability of the instrument for this study.

Concrete Active (CA) Concrete Reflective (CR)
e Left brain preference and emphasizes e Right brain preference and emphasizes
concreteness and activeness concreteness and reflectiveness
e Likes to do things and will take risks. e Likes to create and has great
e Works well with people imaginative ability
e Becomes aware through the senses and e People-oriented and emotional
is extroverted e Becomes aware through the senses and
e Generally employed in business-related is introverted
occupations e (Generally employed in service-related
occupations
Abstract Active (AA) ]
e Left brain preference and emphasizes Abstract Reflective (AR)
abstractness and activeness e Right brain preference and emphasizes
e Likes to make practical applications abstractness and reflectiveness
e Uses deductive reasoning to solve e Likes to create theoretical models
problems e Uses inductive reasoning to solve
e Thing-oriented and not emotional problems
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e Becomes aware through intuition and is e Theory-oriented
extroverted e Becomes aware through intuition and is
e Generally employed in technical- introverted
related occupations e Generally employed in science-related
occupations

Figure I. Characteristics of learning style types (adapted from Pierson & Frost, 1992).

Method. Historically, students and teachers have used text materials (e.g., state-adopted
textbooks), videos and slides available from the state’s instructional materials service center, and
greenhouses or garden centers available at the school or in the community. Often, however,
especially in small, rural communities, neither greenhouses nor garden centers are available for
training. So, the researchers developed two training aids that could be used in preparation for the
CDE. One of the training aids was a living laboratory at Southwest Texas State University (now,
Texas State University); this laboratory provided plant specimens often not available in local
communities. Similarly, a website provided by the university at the URL
http://ag.txstate.edu/cde/ (Poskey, 2002) was developed with a bank of questions similar to those
on a cognitive exam used in the CDE and with pictures of actual plants used in the CDE. Also,
pictures of actual landscapes were provided, complete with descriptions and evaluations of the
features of the landscapes. A chat room allowed participants and coaches to ask questions of
each other and of one of the researchers—a horticulturist involved technically in
nursery/landscape instruction and CDEs. The URL for the website was emailed to teachers
informing them of these resources.

Students were selected for this research project based on their participation in the Texas FFA
Nursery/Landscape Career Development Event. The researchers provided the instrument to the
respondents during a rotational “down” period of the CDE. During that time, voluntary
completion of the instrument was requested, instructions were given, and confidentiality was
assured. The data were analyzed using the Statistical Package for the Social Sciences (SPSS) for
Windows Release 11.5 (SPSS, 2002). Statistical procedures included frequencies and
percentages, cross tabulations and chi-square analysis, and correlation analysis.

Population and Sample. The Texas FFA Nursery/Landscape CDE was held in May 2002.
The event was open to FFA chapters throughout the state. That is, the State FFA CDE was an
open entry event; any team could compete at the state event without qualifying through a district
or area elimination event. The Texas FFA Nursery/Landscape CDE followed the National FFA
CDE rules and format. While the universe for the study was considered contestants in FFA
Nursery/Landscape CDEs, the accessible population for this study consisted of all students
competing in the 2002 Texas FFA Nursery/Landscape CDE in one southern state (n=126). All
contestants voluntarily completed the survey for a 100% response rate. However, three
instruments were determined to be unusable because the instruments were incomplete. So, the
data sample consisted of 97.6% of the possible participants.

Results/Findings

Of the 123 respondents, 82 were female (67%) and 41 were male (33%). A profile depicting
age and ethnicity of the participants is provided in Table 1. A larger percentage of the
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respondents were 17 years of age, with smaller but similar percentages of 15, 16, and 18 year
olds. An overwhelming majority of respondents were White (84.6%), although Hispanic, African
American/Black, Asian, and Native American/American Indian ethnicities were also reported
(10.6%, 2.4%, 1.6%, and 0.8%, respectively).

Table 1. Demographic Characteristics of Respondents by Gender

Female (n=82) Male (n=41) Total (n=123)
f % f % f %
Age
14 2 2.4 2 4.9 4 3.2
15 17 20.7 11 26.8 28 22.8
16 19 154 10 24.4 29 23.6
17 29 23.2 10 24 .4 39 31.7
18 15 18.3 8 19.5 23 18.7
Ethnicity
White 71 86.6 33 80.5 104 84.6
Hispanic 6 7.3 7 17.1 13 10.6
African American/Black 2 2.4 1 2.4 3 2.4
Asian 2 2.4 0 0.0 2 1.6
American Indian 1 1.2 0 0.0 1 0.8

The Concrete Active learning style was most prevalent for both female (47.6%) and male
(36.6%) respondents (see Table 2). The second highest percentage of both females and males
(36.6% and 34.1%, respectively) indicated a preference for the Abstract Active learning style. A
vast majority of the respondents (79.7%) preferred to process information actively, while only
20.3% indicated they were more reflective in their processing style. More female respondents
preferred perceiving information concretely than abstractly while a higher percentage of male
respondents preferred to perceive information abstractly. Table 2 further delineated the
respondents’ preferred learning styles. In comparison of males and females, only the Abstract
Reflective learning style exhibited a substantial difference in percentage of males (24.4%) and
females (8.5%).

Table 2. Cross-tabulation of Participant’s Learning Style (Categorical) by Gender
Female (n=82) Male (n=41) Total (n=123)

% % % i p

Learning Style

Concrete Active (CA) 39  47.6 15 36.6 54 439 6.02 0.11
Concrete Reflective (CR) 6 7.3 2 4.9 8 6.5
Abstract Active (AA) 30  36.6 14 34.1 44 358
Abstract Reflective (AR) 7 8.5 10 244 17  13.8

Participants were categorized into one of the four learning styles based on their responses to
the Ways of Knowing Learning Style Inventory. The instrument was designed to measure
learning preferences on four continua of behavioral categories of learning: abstractness,
concreteness, activeness, and reflectiveness. Abstractness and concreteness refer to ways of
perceiving information while activeness and reflectiveness refer to ways of processing
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information. Generally, individuals prefer to perceive information either abstractly or concretely
and to process information either actively or reflectively, leading to identification of learning

style. Data in Table 3 describe the results of the analysis of data from the Ways of Knowing
Learning Style Inventory.

Table 3. Description of Learning Behaviors (Continuous Scores) by Gender and Overall

Female (n=82) Male (n=41) Total (n=123)
M SD M SD M SD
Learning Behavior
Perception
Concreteness 22.76 3.87 21.24 5.21 22.25 4.40
Abstractness 21.84 4.97 23.41 4.11 22.37 4.74
Processing
Activeness 25.73 4.84 25.37 5.50 25.61 5.05
Reflectiveness 19.44 4.58 19.49 4.79 19.46 4.63

The correlation matrix (see Table 4) examining relationships between the four learning
behaviors verifies the theory of Kolb (1976) and of Pierson and Frost (1992) that abstractness
and concreteness are essentially “opposites” (r = -0.65) as are activeness and reflectiveness

(r=-0.67). However, ways of perceiving are substantially independent of individuals’ ways of
processing information.
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Table 4. Correlation Matrix of Learning Behaviors
Learning Behavior

Concreteness Abstractness Activeness Reflectiveness
Learning Behavior
Perception
Concreteness -- -0.65 0.06 -0.16
Abstractness - -0.38 0.01
Processing
Activeness -- -0.67
Reflectiveness -

Next, learners were categorized by their preference for perceiving information and their
preference for processing information. The resulting four categories are deemed learning
styles—concrete active (CA), concrete reflective (CR), abstract active (AA), and abstract

reflective (AR). The learning behaviors of participants categorized by their learning styles are
summarized in Table 5.

Table 5. Description of Learning Behaviors (Continuous Score) by Learning Styles
(Categorical), N=123

Learning Styles
CA (n=54) CR (n=8) AA (n=44) AR (n=17)
M SD M SD M SD M SD
Learning Behavior
Perception
Concreteness 25.04 291  24.13 2.80  20.09 3.60 18.12 4.73
Abstractness 18.65 294  19.88 2.03  25.68 3.50  26.76 2.72
Processing
Activeness 28.04 3.55  20.75 440  26.57 3.56  17.71 3.04
Reflectiveness 18.37 3.18 22.38 890 17.70 2.75  26.06 3.51

Data in Table 6 show that the most commonly used training method was a greenhouse or
garden center, with almost 90% of the subjects reporting its use. Videos/slides (75.6%) and a
CDE website (70.7%) ranked second and third, respectively. Textbooks were used as training
aids by 52.8% of the subjects, while the least used was the university’s living laboratory
(30.1%). Males (46.3%) were more than twice as likely as females (22.0%) to use the
university-provided living laboratory as a training method, while females (93.9%) were
somewhat more likely than males (80.5%) to use a greenhouse or garden center.
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Table 6. Training Methods Used by Gender

Female (n =82) Male (n=41) Total (n=123)
7 % 7 % 7 %
Training Method

Greenhouse/Garden Center 77 93.9° 33 80.5" 110 89.4"
Videos/Slides 64 78.0° 29 70.7° 93 75.6"
CDE Website 57 69.5" 30 73.2° 87 70.7°
Textbooks 44 53.7° 21 51.2° 65 52.8"
Univ. Living Laboratory 18 22.0° 19 46.3" 37 30.1°

*more than one training method could be selected.

In Table 7, data reveal that a larger percentage of females (30.5%) than males (26.8%)
indicated they had not used a website in preparation for the CDE. However, a majority of both
females and males (69.5% and 73.2%, respectively) reported using a website between one and
ten times, while a small number (2.4% for each gender) indicated they had used a website more

than ten times.

Table 7. Frequency and Percentages of Website Use by Gender

Female (n=82) Male (n=41) Total (n=123)
f % f % f %
Number of Uses

0 25 30.5 11 26.8 36 29.3
1-3 29 354 16 39.0 45 36.6
4-6 18 22.0 10 24.4 28 22.8
7-10 8 9.7 3 7.4 11 8.9
> 10 2 2.4 1 2.4 3 2.4

Mean Number of Uses 3.17 32 3.18

Respondents were asked to note the frequency and location for accessing a website in
preparation for the CDE. Results are noted in Table 8. A greater percentage of females (15.8%
and 50.9%) reported accessing the website from home only or school only (respectively), while a
greater percentage of males (43.3%) reported access from a combination of home and school.
Looking at female and male respondents together; almost half (49.4%) who used a website in
preparation for the CDE accessed the website from their school, while only 13.8% accessed the
website only from their home.
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Table 8. Website Access Locations by Gender, N=87

Female (n=57) Male (n=30) Total (n=87)
f % f % f %
Location
Home Only 9 15.8 3 10.0 12 13.8
School Only 29 50.9 14 46.7 43 49.4
Combination of Home & School 19 333 13 433 32 36.8

To ascertain whether differences existed between the training methods based on preferred
learning style, the researchers examined frequencies and percentages of use of each training
method by learning style. The results (Table 9) show that Greenhouse/Garden Centers were used
by all four learning styles at approximately the same percentages—83-100%. Videos/slides were
used by all of the “CR learners,” and approximately three-fourths of those with other learning
styles. The CDE website was used by most of the participants, with percentages varying slightly
between concrete/active learners (63%) and abstract/active learners (79.5%). Textbooks were
more often used by abstract/reflective learners (70.6%) than others (37.5-54.5%). Similarly,
“AR learners” (58.8%) were more than twice as likely to use the university-provided living
laboratory than were other kinds of learners (24.1-27.3%)).

Table 9. Analysis of Participant’s Learning Styles (Categorical) by Training Methods Used
CA CR AA AR Total
f % f % f % f % f %

Training Method
Greenhouse/Garden Center 45 833 8 1000 41 932 16 941 110 894
Videos/Slides 39 722 8 1000 32 727 14 824 93 756
CDE Website 34 63.0 6 750 35 795 12 706 87 70.7
Textbooks 26 48.1 3 375 24 545 12 706 65 528
Univ. Living Laboratory 13 24.1 2 250 12 273 10 588 37 30.1

The analysis of the training method by learning style led the researchers to examine the data
further. Each participant had a score for each of the means of perceiving information
(concreteness and abstractness) and a score for each of the means of processing information
(activeness and reflectiveness). Each of these four scores was correlated. with the frequencies
each of the training methods used. Table 10 displays those data. Negligible (Davis, 1971)
correlations existed for the use of any of the training methods by any of the learning behavior
scores. All correlation coefficients were .15 or less (absolute value). That is, there is little
indication that the use of any of the training methods was related to any of the learning
behaviors.
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Table 10. Correlation of Learning Behaviors (Continuous Scores) and Training Methods Used

Greenhouse/ Living
Garden Center Videos/Slides Website Textbooks Laboratory
r S p r S p r S p r N p r S p

Learning Behavior
Perception
Concreteness -0.01 0.89 -0.05 0.57 0.07 043 0.12 0.18 -0.04

Abstractness -0.14  0.13 0.01 090 -0.10 026 -0.06 0.53 -0.15
Processing
Activeness -0.01 091 -0.04 0.66 -0.02 0.81 -0.07 0.44 0.02

Reflectiveness 0.13 0.15 0.04 070 0.00 099 -0.08 040 0.12

0.69
0.11

0.80
0.19

Conclusions

1. An overwhelming majority of participants in the 2002 Texas FFA Nursery/Landscape CDE
were female and 16 to 18 years old. Additionally, the ethnicity of an overwhelming majority

of participants was white.

2. Regardless of gender, a higher percentage of students participating in the CDE were Concrete

Active (CA) learners (43.9%), followed by Abstract Active (AA) (35.8%), then Abstract
Reflective (AR) (13.8%), then Concrete Reflective (CR) (6.5%).

3. Because participants were almost equally divided between Concrete perceivers (50.4%) and

Abstract perceivers (49.6%) categories, mean scores for concreteness (22.25) and
abstractness (22.37) were almost identical.

4. On the other hand, there were considerably more Active processors (79.7%) than Reflective
processors (20.3%); thus, the mean score for activeness was 25.61 while the mean score for

reflectiveness was only 19.46.

5. Mean scores of females and males on concreteness (22.76 and 21.24) and abstractness (21.84

versus 23.41) differed slightly—with females scoring higher on concreteness and males
scoring higher on abstractness.

6. The correlation between the two ways of perceiving information (-.65) suggest that
“concreteness” and “abstractness” are almost polar opposites on a continuum.

7. Similarly, the correlation between the two ways of processing information (-.67) suggest that

“activeness” and “reflectiveness are opposites.

8. Thus, CA-categorized learners score high on concreteness and activeness, CR learners score

high on concreteness and reflectiveness, AA learners score high on abstractness and active,
and AR learners score high on abstractness and reflectiveness.
9. The training methods used, in rank order were greenhouse/garden centers, videos/slides,

websites, textbooks, and the living laboratory. This was true regardless of gender or learning

style.

10. A majority of participants were using technology as a training aid, although most who used
websites used them in a limited manner (three times or fewer).

11. Those females who used websites in preparation for the CDE generally used school

computers only or home computers only, while the males accessing the website had a higher

tendency than females to use computers both at school and at home.
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12. Concrete-reflective learners tended to use videos and slides more so than other categories of
learners; similarly, active-reflective learners were more likely to use textbooks and the
university living laboratory than were others.

13. Finally, scores of learning behaviors were not substantially correlated to frequency of use of
training methods.

Recommendations and Implications

Past research indicated agriculture students were more likely to be Concrete Active learners.
This held true for the participants in this study. However, all four learner preferences were
represented with “substantial” numbers. Thus, teachers and coaches should recognize the
preferences and try to address those preferences. Agricultural education researchers have stressed
the importance of addressing the way agriculture students perceive information (there were
essentially equal numbers of concrete and abstract perceivers; however, it may be just as
important to address the way in which agriculture students process information. Because an
overwhelming majority of FFA members participating in the study were Active in the way they
processed information, teachers and coaches should encourage students to try out new ideas as
active participants in the learning process—while also recognizing that a small but “significant”
proportion of participants process information reflectively.

As would be expected with Active perceivers, hands-on, actively oriented training methods
such as visits to greenhouses and garden centers were an important aspect of preparation for the
FFA Nursery/Landscape CDE. Agricultural Science teachers should seek out such opportunities
as they train an FFA Nursery/Landscape CDE team.

As access to technology and use of technology becomes more prevalent in secondary
schools, website tutorials will likely become a more important aspect of CDE preparation.
Curriculum developers and university agriculture departments should consider the needs of
students with different learning styles as more interactive tutorial websites are brought online.

Additional research is needed to determine the kinds of training aids that are most effective
in preparing students and, perhaps, to determine how learning styles of students are related to
performance in Career Development Events. These two findings, then, should be used to provide
training aids and experiences so that all learning styles can experience success in FFA CDEs.
Based on the findings from this study, the researchers plan to replicate the study with larger
populations in other Career Development Events.
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Effects of Investigative Laboratory Instruction on Content Knowledge and Science
Process Skill Achievement Across Learning Styles

Brian E. Myers, University of Florida
James E. Dyer, University of Florida

Abstract

The purpose of this study was to determine the effect of investigative laboratory
integration on student content knowledge and science process skill achievement across learning
styles. Treatment groups utilized one of three levels of treatment: subject matter approach
without laboratory experimentation, subject matter approach with prescriptive laboratory
experimentation, and subject matter approach with investigative laboratory experimentation. A
nonequivalent control group quasi-experimental design was used. A purposively selected sample
based upon the ability of the teacher to effectively deliver the treatments was selected from the
population of students enrolled in an introductory agriscience course. Using regression analyses
it was determined that learning style, teaching method, ethnicity, content knowledge pretest
scores, and science process skill pretest scores accounted for 33% of the variance in content
knowledge gain score. Learning style, gender, teaching method, science process skill pretest
scores, and content knowledge pretest scores accounted for 36% of the variance in science
process skill gain score. Students taught using the subject matter approach or the investigative
laboratory approach were reported as having higher content knowledge and science process
skill gain scores than students taught using the prescriptive laboratory approach.
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Introduction

The idea that teaching is both an art and a science has become increasingly accepted by
those in the education profession (Berliner, 1987). The practitioner of this somewhat paradoxical
approach requires both preparation and practice to become a master at this craft. Within the field
of agricultural education, an additional and somewhat contradictory dialogue is occurring. This
discussion attempts to answer the question, “Is agricultural education vocational or academic?”

The answer to this question may be that agricultural education is both — vocational and
academic. In its 1988 report, the National Research Council (NRC) called for curricular
expansion in agricultural education, with greater inclusion of scientific subject matter into the
traditional production agriculture curriculum. Whereas this expansion was not a call to
completely abandon its vocational past, it was a call for the “teaching of science through
agriculture” (p. 5).

The scientific literacy needs of individuals entering careers in agriculture are becoming
increasingly important. Employees in today’s job market need to know how to learn, reason,
think creatively, make decisions, and solve problems. Both science and agriscience education
can contribute in an essential way to the development of these skills (National Academy of
Science [NAS], 1996). Likewise, with the need for inclusion of science-based concepts into the
agricultural education curriculum, new methods for teaching these materials need to be
investigated. Science education literature tells us that shifting to an emphasis on active science
learning requires a shift away from traditional teaching methods (NAS, 1996).

Theoretical/Conceptual Framework

The model proposed by Mitzel (Dunkin & Biddle, 1974) laid the foundation for evaluating
teaching effectiveness and provided the theoretical framework for this study. Building upon the
teaching effectiveness criteria suggested by Mitzel, the model identifies variables that affect the
teaching-learning process and categorizes them into four groups: context variables, presage
variables, process variables, and product variables. Context variables are those conditions to
which the teacher must adjust. Context variables in this study are formative experiences (age,
gender, socioeconomic status, etc.), student characteristics (ability, knowledge, attitudes, etc.),
school and community characteristics (ethnic makeup, school size, climate, busing, etc.), and
classroom variables (class size, textbooks, technology, etc.).

Presage variables are those characteristics of teachers that may affect the teaching and
learning process, such as personal formative experiences, teacher training experiences, etc.
Process variables are those activities that influence classroom teaching. They may consist of the
classroom actions by both the teacher and the pupil. The final category, product variables,
represents the outcomes of teaching and can be grouped into two categories: immediate pupil
growth and long-term pupil effects. Examples of product variables include a change in learning,
attitudes, skill development, or adult personality development (Dyer, 1995).

According to Bransford, Brown, and Cocking (2000), a major goal of teaching is to
prepare students to be able to adapt knowledge to various problems and settings — and using
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multiple contexts. One of the most effective techniques employed by teachers is the use of
laboratory activities (American Association for the Advancement of Science [AAAS], 1993).
However, laboratory activities, as they are currently used, often fail to engage students in a
“mental struggle,” as suggested by Clough (2002). According to Clough, laboratory experiences
need to be more than just an activity with a pre-determined outcome. They need to be true
experiments, and not cookbook activities that stifle student thinking.

One means to engage students in the manner suggested by Clough (2002) is through the
used of investigative activity integration. This is defined as the use of laboratory exercises in
which the students develop the questions to investigate, procedures to follow, and means to
report findings of their investigation. The classroom teacher provides guidance and advice, but
does not inform students of expected outcomes prior to student completion of the exercise
(Myers, 2004).

A review of research produced few studies that addressed the effect of investigative
activity integration on student content knowledge achievement or science process skill
development. Some studies were found that examined the training received by agriscience
teachers to prepare them to integrate scientific concepts (Johnson, 1996; Thompson, 1998).
However, the majority of studies in this area have examined only teacher attitudes and
perceptions toward science integration (Balschweid & Thompson, 1999; Connors & Elliot, 1994;
Layfield, Minor, & Waldvogel, 2001; Newman & Johnson, 1993; Thompson & Balschweid,
1999; Welton, Harbstreit, & Borchers, 1994).

A review of research on the use of teaching science principles in an agricultural context,
and/or in teaching methods that involve active learning strategies, produced mixed results.
Roegge and Russell (1990) reported significantly higher scores in applied biology and overall
achievement by students who incorporated biological principles into agricultural instruction.
Chiasson and Burnett (2001) found that agriscience students tended to earn higher scores than
non-agriscience students. Mabie and Baker (1996) reported that participation in agriculturally-
oriented experiential activities positively impacts the development of science process skills.
Downing, Filer, and Chamberlain (1997) found a moderately positive correlation between the
preservice teachers’ competency levels of science process skill and attitudes toward science.
Osborne (2000) reported very low science process skill scores, but higher science process skills
and achievement scores for students who participated in prescriptive laboratories. Not all studies,
however, reported positive results when using science related instruction. Germann (1989)
reported that the use of a directed-inquiry approach had no significant effect on the learning of
science process skills or on cognitive development. Osborne recommended that a study similar
to his be completed and that the effects of learning style be investigated.

Little is known about the influence of learning styles on how students respond to
laboratory activities. However, much of the reported learning styles research confirms that
students enrolled in agriculture courses and/or colleges tend to be field-independent learners
(Cano 1999; Cano & Garton, 1994; Marrison & Frick, 1994; Torres & Cano, 1995; Whittington
& Raven, 1995).

One of the simplest and most extensively examined learning style instruments is the
Group Embedded Figures Test (GEFT) (Witkin, Oltman, Raskin, & Karp, 1971). This
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instrument divides students into one of two categories: field-independent or field-dependent.
Field-independent learners are more analytical in the way they perceive the world. These learners
are able to provide structure and organize information on their own. This ability often leads to
field-independent students requiring less teacher guidance in developing strategies to solve
problems (Ronning, McCurdy, & Ballinger, 1984).

Individuals classified as field-dependent by the GEFT are normally more social in their
nature. They have a global perception of the world which often leads to these individuals finding
it more difficult to solve problems (Ronning et al., 1984). This is often a cause of field-
dependent learners needing to have structure and organization provided for them by an external
source. This could lead to students of this learning style requiring a more student-centered
teaching approach and more direction on how to structure and solve agriscience problems.

Dyer and Osborne (1996) determined the learning styles of 258 students in 16
agricultural education classes in Illinois. In addition to the categories of field-dependent and
field-independent identified by Witkin et al. (1971), Dyer (1995) identified a third category,
field-neutral. This study found that students classified as field-neutral in their learning style had
higher achievement scores when taught using the problem solving approach instead of the
subject matter approach to teaching.

Research attempting to identify the most effective teaching methods to be used by
teachers for science-based agriculture lessons has been, at best, inconclusive. Moreover, most
research dealing with student content knowledge achievement in agricultural education has relied
on descriptive and causal-comparative methods (Edwards, 2003). Slavin (2003) stated that more
studies utilizing experimental designs are needed in this area.

This study sought to determine if integrating investigative laboratories in a manner that
would encourage students to engage at a higher cognitive level, would significantly affect
content knowledge achievement and science process skill proficiency level. If so, findings from
this study could be utilized by agriculture teachers in middle and high school settings, as well as
by teacher educators at colleges and universities.
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Purpose and Objectives

The primary purpose of this study was to determine the effect of investigative laboratory
integration on student content knowledge achievement and science process skill development
across different learning styles. The following objectives guided this study.

1. Describe the learning styles and other demographic characteristics of participants

in this study.

2. Describe the variance in content knowledge gain score attributed to learning styles
and other demographic characteristics.

3. Describe the variance in science process skill gain score attributed to learning
styles and other demographic characteristics.

For the purpose of statistical analysis, objectives were posed as null hypotheses. All
hypotheses were tested at the .05 level of significance. The following null hypotheses were
tested:

HO:1: There is no difference in the content knowledge gain scores of agricultural
education students taught using the subject matter, prescriptive laboratory, or
investigative laboratory approaches.

HOz2: There is no difference in the science process skill gain scores of agricultural
education students taught using the subject matter, prescriptive laboratory, or
investigative laboratory approach.

HOs: There is no difference in the content knowledge gain scores of agricultural
education students of various learning styles.

HOa4: There is no difference in the science process skill gain scores of agricultural
education students of various learning styles.

HOs: There is no difference in the content knowledge gain scores of agricultural
education students of varying learning styles taught using the subject matter,
prescriptive laboratory, or investigative laboratory approach.

HOe: There is no difference in the science process skill gain scores of agricultural
education students of varying learning styles taught using the subject matter,
prescriptive laboratory, or investigative laboratory approach.

Procedures

This study utilized a quasi-experimental design, since random assignment of subjects to
treatment groups was not possible. Intact groups were used and treatments were randomly
assigned to groups. The three treatments used were: (1) subject matter instruction only with no
laboratory activities, (2) instruction with prescribed laboratory activities in which activities are
conceived and orchestrated by the instructor, and (3) instruction accompanied by investigative
laboratories in which the student designs and conducts the laboratory experience. The study
followed a variation of the nonequivalent control group design (Campbell & Stanley, 1963).
Gall, Borg, and Gall (1996) state that the only essential features of this design are nonrandom
assignment of subjects to groups and administration of a pretest and posttest to all groups.

The population for this study was students enrolled in an introductory agriscience course.

A purposively selected sample based upon the ability of the teacher to effectively deliver the
three teaching approach treatments was selected from the population. Each teacher was
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randomly assigned one of the three treatments. Ten schools within a state were selected to
participate in this study. The factor of individual teaching ability of the teachers involved in the
study was addressed by the use of a number of different teachers within each treatment.
Furthermore, professional development in the form of personal and videotaped instructions and
demonstrations was provided for each teacher as outlined by Boone (1988). All materials needed
by the teacher to deliver the treatment (lesson plans [plant germination and plant functions],
handouts, assessment instruments, etc.) were provided by the researcher. The subject matter to be
taught remained the same among all three sets of instructional plans. The instructional plans
were evaluated for content validity by a panel of experts from the state’s land grant university
and were deemed appropriate for delivery via all three treatments. Furthermore, teachers audio
recorded each lesson in which the treatment was delivered. Audio tapes were analyzed to
determine if the appropriate treatment was delivered. The treatment was delivered during the fall
2003 semester lasting 4 — 6 weeks in length.

Campbell and Stanley (1963) identify several threats to internal validity. The
nonequivalent control group research design controls all of the threats except regression and
interaction. Since none of the groups were selected via extreme scores of any kind, regression
effects should not be a serious threat (Campbell & Stanley, 1963). The use of multiple classroom
settings was use to reduce the risk of interaction. Also, using the covariates of content knowledge
achievement pretest and science process skill pretest scores to statistically adjust the means on
the posttest addressed this concern (Gall, Borg, & Gall, 1996).

A total of 501 students were enrolled in classes in the selected schools. No data were
received from one participating school, and one teacher was determined, through a review of the
audio tapes, to not have fully delivered the treatment. Students in these classes were removed
from the study. Therefore, it was determined that 352 students received treatment that could be
documented.

Parallel instruments were developed to collect pretest and posttest content knowledge
achievement data. Response rates of 70.7% and 62.5%, respectively, were secured. Validity was
established through review by an expert panel of college of agriculture faculty. Instruments were
field tested using students not included in the study. Reliability was calculated using the Kuder-
Richardson 20 formula, with a reported reliability coefficient of .92.

The Test of Integrated Process Skill (TIPS), developed by Dillashaw and Okey (1980),
was used to assess the science process skill ability of students pre- and post-treatment. Parallel
forms of this instrument were used to collect the data. A reliability of .72 was calculated KR-20.
Response rates for pre- and post-treatment TIPS administration were 79.8% and 50.9%,
respectively.

The Group Embedded Figures Test (Witkin, Oltman, Raskin, & Karp, 1971) was used to
assess the student learning style. Usable data were collected with a response rate of 81.0%. Data
concerning the variables of student ethnicity, gender, and other demographic information were
reported to the researcher by the school’s student services department from student records.
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Findings

The first objective sought to describe the purposively selected sample of this study. A
majority (62.7%) of students involved in this study were in the ninth grade, followed by the tenth
grade (19.9%), eleventh grade (12.1%), and twelfth grade (5.3%). The majority of students in
the study were male (66.5%) and “White, non-Hispanic” (56.0%), followed by “Hispanic”
(34.5%), “Black” (7.9%) and “Other” (1.6%). The mean Group Embedded Figures Test (GEFT)
score for respondents of this study was 7.6. Using GEFT scores, student learning style was
classified using the following scale suggested by Dyer (1995): Field-dependent: 0-8; Field-
neutral: 9-11; & Field-independent: 12-18. A majority of students (60.7%) were categorized as
field-dependent in their learning style. Field-independent learners constituted the second largest
group (23.2%) followed by field-neutral learners (16.1%).

Student content knowledge achievement was determined using the researcher developed
content knowledge achievement pretest and posttest instruments. The maximum possible score
on these parallel instruments was 50. The pretest mean was 16.39 (SD = 5.04), followed by a
posttest mean of 20.59 (SD = 6.79). (See Table 1.) The mean content knowledge gain score was
3.93 (SD =6.15).

Students’ science process skill levels were determined using the TIPS instrument. The
maximum score of this instrument is 36. The pretest mean was 15.57 (SD = 5.66) across all
students. A posttest mean of 15.81 (SD = 6.66) was reported across all respondents. The mean
science process gain score was -0.17 (SD = 6.33).

Table 1. Instrument Scores by Treatment Group (n = 352)

Treatment Group

SM PL IL Total
Instrument M SD M  SD M  SD M  SD
Content Knowledge Pretest 18.09 5.07 1598 4.93 15.47 4.86 16.39 5.04
Content Knowledge Posttest 2463 593 1830 6.00 20.53 7.16  20.59 6.79
Science Process Skills Pretest 16.17 538 1639 5.58 14.01 5.73 15.57 5.66
Science Process Skills Posttest 18.62 6.17 1434 6.66 15.59 6.07 15.81 6.66

Content Knowledge Gain Score® 6.27 4.84 1.72 6.36 5.04 5.89 393 6.15
Science Process Skill Gain Score? 2.02 519 -2.50 6.20 3.20 5.80 -0.17 6.33

Note. SM = Subject Matter; PL = Prescriptive Laboratory; IL = Investigative Laboratory
 Gain score = Posttest score minus pretest score

The second objective sought to describe the variance in content knowledge gain score
attributed to leaning styles, ethnicity, and other demographic characteristics. A backward
regression procedure produced a model consisting of field-dependent learning style (z =-2.35, p
=.02), subject matter treatment group (¢ = 2.40, p = .02), prescriptive laboratory treatment group
(t=-3.86, p <.001), ethnicity (t =2.27, p = .02), science process skill pretest score (t=15.07, p
<.001), and content knowledge pretest score (¢t =-7.77, p <.001). This model accounted for 33%
of the variance in content knowledge gain score (see Table 2).

Objective three sought to describe the variance in science process skill gain score
attributed to leaning styles, ethnicity, and other demographic characteristics. A backward
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regression model consisting of field-dependent learning style (¢ = -3.01, p = .003), prescriptive
laboratory group membership (¢ = -5.30, p <.001), gender (¢ = -2.52, p = .01), science process
skill pretest score (¢ =-6.51, p <.001), and content knowledge pretest score (¢ = 2.38, p =.02) was
identified and accounted for 36% of the variance in science process skill gain score (see Table
3).

Table 2. Backward Regression Analysis to Predict Content Knowledge Gain Scores (n = 352)

Variable B SE Jij t p
Constant 942 2.04 4.62 <.001
Learning Style® -2.25 .96 -.15 -2.35 .02
Treatment Group

Subject Matter” 2.45 1.02 18 2.34 .02

Prescriptive Laboratory” -3.63 .94 -29 -3.86 <.001
Ethnicity® 2.14 .94 14 2.27 .02
Science Process Skill Pretest 41 .08 35 5.07 <.001
Content Knowledge Pretest -.67 .09 -.54 -7.77 <.001

Note. F(100) = 16.71, p <.001; R’ = 35; Adjusted R’ = 33
* Coded as 1 = field-dependent; 0 = field-independent; ® Coded as 1 = member of group; 0 = not a member of group;
“Coded as 1 = white, non-Hispanic; 0 = minority

Table 3. Backward Regression Analysis to Predict Science Process Skill Gain Scores (n = 352)

Variable B SE Jij t p
Constant 11.20 2.34 5.00 <.001
Learning Style® -3.11 1.03 -21 -3.01 .003
Treatment Group

Prescriptive Laboratoryb -4.42 .83 -.35 -5.30 <.001
Science Process Skill Pretest -.58 .09 -.49 -6.51 <.001
Content Knowledge Pretest 22 .09 18 2.38 .02
Gender® -2.18 .87 -.16 -2.52 .01

Note: F(i57) = 18.39, p <.001; R’ =.38; Adjusted R* = .36
* Coded as 1 = field-dependent; 0 = field-independent; ® Coded as 1 = member of group; 0 = not a member of group;
°Coded as 1 = male; 0 = female

The first two null hypotheses of no difference in content knowledge gain scores and no
difference in science process skill gain scores among the subject matter, prescriptive laboratory,
or investigative laboratory treatment groups were tested using a MANCOVA procedure.
Hotelling’s Trace statistic for group effects on the dependent variables was .12, F4 154y =2.34, p
= .05, with an effect size of .06 and power level of .67. Follow up univariate analyses of
covariance revealed significant differences between treatment groups in both content knowledge
gain scores and science process skill gain scores. Therefore, both null hypotheses were rejected.

Null hypotheses three and four stating that no differences existed in either the content
knowledge gain scores or the science process skill gain scores across learning styles was also
tested using the MANCOVA procedure. Hotelling’s Trace statistic for learning style effects on
the dependent variables was .18, F4, 154y = 3.37, p = .01. The effect size was .08 and the power
was .84. Follow up univariate analysis of covariance failed to reveal significant differences
across learning styles for either content knowledge gain scores or science process skill gain
scores. The two null hypothesis failed to be rejected.
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Null hypothesis five and six respectively stated that no differences existed in either the
content knowledge gain scores or the science process skill gain scores across the learning styles
of students taught using the subject matter, prescriptive laboratory, or investigative laboratory
approach. Both hypotheses were tested using the MANCOVA procedure which produced a
Hotelling’s Trace statistic of .07, Fs, 154y = .65, p =.73. The power was calculated at .29, with an
effect size of .03. Since the multivariate analysis of covariance failed to reveal significant
differences, the null hypotheses failed to be rejected.

Conclusions / Implications / Recommendations

Participants in this study were predominantly white, male, and enrolled in the ninth
grade. The majority of students were field-dependent in their learning style. The finding that
approximately 17% of the students in the study were upperclassmen (1 1™ and 12 graders) was
somewhat surprising due to the introductory nature of the course. However, since this course
counts as a science credit toward graduation, these upperclassmen may be enrolling in this
course merely to earn a science credit, rather than because of an interest in agriculture. Other
possible explanations may be that, due to more strict graduation requirements or possibly school
overcrowding, these upperclassmen were not able to enroll in this introductory course at an
earlier date, or that these students perceive the agriscience course to be a less difficult science
alternative. Further research is needed to understand the motivation of students enrolling in this
type of agricultural education course.

Overall, posttest scores for students involved in the study were very low. Further
investigation is needed to address why students achieved so poorly. It is of concern when a great
deal of time is spent in teaching a unit of instruction and the result is a small amount of
knowledge gain. The finding that students with less prior knowledge in the content area had
higher content knowledge gain scores at the conclusion of instruction is contradictory to the
findings of Roberts (2003) who reported the opposite in his study. However, students with
greater science process skill achievement prior to instruction showed higher content knowledge
gain.

Gender did not contribute significantly to explaining the variance in content knowledge
achievement. However, learning style was found to play a role in knowledge gain. Students
with a field-independent learning style were predicted to have more than double the content
knowledge gain as compared to field-dependent learners when all other variables are controlled.

The regression equation predicted that white, non-Hispanic students would have content
knowledge gain scores 2.14 times greater than that of minority students when all other variables
are held constant. Further research is needed to better understand the cause of this gain
discrepancy. Of particular interest is the effect of socioeconomic status of students on
achievement. Are ethnicity and socioeconomic status coterminous as Abbot and Joirman (2001)
suggest? If that is the case, what can educators do to mitigate the effect?

The regression equation predicts that female students are likely to attain 2.18 times the

science process gain scores as compared to males, when all other variables are held constant.
This contradicts the commonly held belief that females under-perform their male counterparts in
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science. However, it should be noted that agriculture often attracts females who tend to be field-
independent in their learning style and therefore may not represent a normal distribution. Further
research should be conducted to explain this large difference in gain between the genders.

The findings of this study suggest that students taught using either the subject matter
approach or investigative laboratory approach to teaching had higher content knowledge gain
scores than students taught using the prescriptive laboratory treatment level. This finding did not
support the research conducted by Osborne (2000) involving similar secondary students.

Whereas it was reported by the teachers involved in this study that the investigative
approach took a substantially longer period of time to implement than did the subject matter
approach (1900 minutes, as compared to 1410 minutes, respectively), it would follow that most
teachers would select the shorter time frame. However, upon investigation as to the level of
cognitive ability at which content knowledge was assessed, the vast majority of questions on the
assessment instruments addressed only the lower levels of Bloom’s Taxonomy (Anderson &
Krathwohl, 2001). The question remains as to how these teaching approaches affect student
understanding at the higher levels of Bloom’s Taxonomy. Further research is needed to assess
this question. Whereas it is understood that knowledge at the lower levels is needed to form a
strong foundation upon which to build, it is equally important to address knowledge and
understanding at the higher levels.

The findings of this study suggest that students taught using the investigative laboratory
approach or the subject matter approach to teaching had higher science process skill gain scores
than students taught using the prescriptive laboratory treatment level. This finding did not
support the research conducted by Osborne (2000) or Germann (1989) involving similar
secondary students. In light of these conflicting findings, further research into the effect of
teaching method on student science process skill development is warranted.

Student learning style was not found to have significant influence on science process skill
gain score either alone or in interaction with level of treatment (teaching method). The mean
GEFT score was 7.6, indicating that, in general, this group was strongly field-dependent. Dyer
(1995) stated that field-dependent learners tend to work better in situations where structure is
provided for them, such as in the subject mater and prescriptive laboratory methods. Field-
independent learners on the other hand tend to prefer a hypothesis-testing approach to learning
and are better able to provide their own structure in learning activities such as in the investigative
laboratory approach. Therefore, it stands to reason that field-independent learners would enjoy
and perhaps experience more success in classrooms in which the investigative approach was
utilized. Further investigation into this phenomenon is suggested.

Whereas the variables addressed in this study were able to describe 33% and 36% of the
variance in content knowledge and science process skill gain score, respectively, further research
is needed to attempt to understand the unaccounted for variance. Research on the relationship
between teaching methods, content knowledge, and science process skill achievement of high
school students in agricultural education programs should continue. Other variables of interest
are the effect of these teaching methods on student attitude as well as long and short term content
knowledge retention. As a clinical study, this study should be replicated using procedures that
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allow a higher degree of randomization and ultimately more generalizability. As noted by
Edwards (2003), the research base in agricultural education is dominated by descriptive type
research. More research using experimental methods are needed to assist the profession in
advancing in the area of agriscience achievement. Additionally, investigative activity integration
focuses on student inquiry as a learning method. The Standards (National Academy of Science,
1996) state that inquiry is key to student understanding of science. However, the Standards do
offer a caution, indicating that conducting hands-on activities does not guarantee inquiry nor are
hands-on activities the only way in which students can engage in inquiry. What is key is that
inquiry activities are conducted to answer authentic questions generated from student experience.
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Effects Of Lecture Versus Experiential Teaching Method On Cognitive Achievement,
Retention, And Attitude Among High School Agriscience Students

Linda Ann Newsome, Ft. Smith, Arkansas
George W. Wardlow, University of Arkansas
Donald M. Johnson, University of Arkansas

Abstract

This study compared the experiential teaching method with the lecture teaching method on
student cognitive achievement on immediate and delayed posttests, and on student attitude
toward the subject matter. Four high school agriscience classes from two schools in two
different states participated. A pretest, posttest control group design with internal replication
was utilized for two different researcher developed lesson plans, a soil erosion lesson and a
lesson on enzymatic browning of fruit, in both experiential and lecture versions. Students within
each class were randomly assigned to two groups. Group A received the hands on teaching
method for lesson one while group B received the lecture method. For lesson two, the groups
were reversed for teaching method. Across the two schools, the main effect of teaching method
did not make a difference in student cognitive achievement, retention, or attitude. However,
there was a significant interaction between teaching method and school on three of the four
posttests of cognitive achievement and retention. This indicates that no single teaching method
is necessarily more effective in all classes or subject matter areas, but argues for careful
selection and use of a variety of teaching methods, based on the students, subject matter, and
classroom situation.
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Introduction / Theoretical Framework

Agricultural education in the public schools has persevered through years of social and
technological change. Curriculum and teaching methods in agricultural education have mirrored
these changes. Prior to the Smith-Hughes Act, agricultural education focused on scientific
principles underlying agriculture and the application of experimental sciences such as chemistry
and physics (True, 1929).

In the early 1900s the industrial revolution brought about social changes and technological
advancements (Kliebard, 1995). To reflect this change, the social efficiency movement in
education favored training students for a vocation by tracking them according to their
socioeconomic status (Camp, 1982). The Smith-Hughes Act reflected many of these
philosophies from the social efficiency proponents. The movement brought about changes in the
agriculture classroom. Thus, many of the hands-on activities utilized in the classroom today
foster the development of procedural and psychomotor skills as they relate to traditional
agricultural occupations, instead of technical and scientific principles as agricultural education
did originally (Johnson, Wardlow, & Franklin, 1997).

The trend in agricultural education curriculum once again reverted back to scientific
experimentation in the 1980s. Advances in the agricultural sciences called for incorporating
more scientific content, agribusiness, horticulture, landscaping, and natural resources into the
agriculture curriculum (National Research Council, 1988). To parallel this, most teacher
education programs now stress applied learning of the agricultural sciences and technologies
(National Research Council, 1988).

The call for teaching agriculture to include experimentation of scientific concepts requires
teaching methods that support hands-on activities. One such method is the experiential teaching
method. This method is also referred to as the hands-on or problem-based teaching method.
Historically, it is among the oldest of teaching methods and, because of this, is sometimes
viewed as outdated (Hendricks, 1994). To counter this, proponents often turn to the experiential
learning theory to support their advocacy of this method.

Mezirow (1994) and Freire (1970) asserted that experience and how it is critically reflected
upon is the core of all learning. This assertion refutes the sole reliance upon lecture-based
methods for instruction of agricultural sciences and technologies. David Kolb (1984), often
credited with developing contemporary experiential learning theory, also added the stages of
abstract conceptualization and active experimentation to Mezirow and Freire’s theory.

Borzak (1981) reported that active experimentation allows students to take an active role in
what is being learned and to take ownership of their education -- solving problems on their own.
Additionally, Rogers and Frieberg (1994) indicated that self-initiated learning is the most lasting
and pervasive, with “lasting” presumably referring to knowledge retention. Logic follows that
teaching with experiential methods is conducive to knowledge retention. Students are more
likely to remember what they did rather than what they heard or read. To further support this, a
University of Oregon study found that students retain information better if they physically

2005 National AAAE Research Conference 147



connect with the material and are more physically active in the classroom (Hancock & Wingert,
1996).

Another argument to support the use of the experiential teaching method is that it elevates
students’ cognition levels. Problem-based teaching approaches develop students’ critical
thinking abilities and therefore elevate the learner to a higher cognition level (Ngeow & Kong,
2001). The increased use of critical-thinking skills enhances a student’s ability to obtain, retain,
and retrieve knowledge (Halpern, 2003). Thus, experiential teaching may increase cognitive
achievement and retention.

Previous studies comparing experiential teaching methods and lecture-based teaching
methods have produced mixed results. A study conducted in Illinois agriculture programs found
an increase in knowledge retention using a problem-solving method (Flowers & Osborne, 1988).
However, a similar study reported that students instructed with the lecture method scored
significantly higher than students instructed with a problem-based teaching method (Sundblad,
Sigrell, Knutsson, & Lindkvist, 2002). A different study found no differences in student
cognitive achievement on either immediate or delayed posttests, but did find that students who
engaged in hands-on activities had significantly more positive attitudes toward the subject matter
(Johnson, Wardlow, & Franklin, 1997). These mixed results indicate a need to further compare
teaching methods to determine the effectiveness of the experiential teaching method versus the
lecture method.

The literature is inconclusive regarding the effectiveness of the experiential teaching
method on cognitive achievement compared with the lecture method. However, the literature
does indicate that the experiential teaching method promotes a positive attitude toward the
subject matter. In order to evaluate the two teaching methods in question, this study compared
them in high school agriscience classrooms.

Purpose and Hypotheses

The purpose of this study was to compare the experiential teaching method with the lecture
teaching method on student cognitive achievement on immediate and delayed posttests, and
student attitude toward the subject matter. The following null hypotheses were developed and
tested at the .10 alpha level:

Hoi:  There will be no significant differences in scores on either immediate or
delayed posttests of cognitive achievement by school, teaching method, or the interaction
of school and teaching method between students who have been taught a lesson on soil
erosion using the experiential method of teaching and students who have been taught
using the lecture method of teaching.

Hoy:  There will be no significant differences in attitude toward soil erosion by
school, teaching method, or the interaction of school and teaching method between
students who have been taught a lesson on soil erosion using the experiential method of
teaching and students who have been taught using the lecture method of teaching.
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Hos:  There will be no significant differences in scores on either immediate or
delayed posttests of cognitive achievement by school, teaching method, or the interaction
of school and teaching method between students who have been taught a lesson on
enzymatic browning using the experiential method of teaching and students who have
been taught using the lecture method of teaching.

Hos:  There will be no significant differences in attitude toward enzymatic
browning by school, teaching method, or the interaction of school and teaching method
between students who have been taught a lesson on soil erosion using the experiential
method of teaching and students who have been taught using the lecture method of
teaching.

Procedures

This study compared two instructional methods commonly used in agriscience and
technology education on student cognitive achievement and student attitude toward the subject
matter. Two versions of two different lesson plans were developed by the researcher: soil
erosion and enzymatic browning of fruit. One version of each lesson plan utilized the lecture
method of teaching while a second version of each plan utilized an experiential method of
teaching. The technical content for each lesson plan, across both the lecture and experiential
teaching methods, was based on the same educational objectives.

The target population for this study included all students enrolled in a high school
introductory agriscience course within a 100-mile radius of Fayetteville, Arkansas. The
accessible population was further limited. Only schools with at least two sections of the
introductory course were considered for the study. In addition, because the pretest, instruction,
and immediate posttest needed to be administered within a complete class period, only schools
on 90-minute block scheduling were considered. Four classes from two schools in two different
states were selected to participate. Since this was a convenience sample, results of this study
may be limited to these schools.

A pretest, posttest control group design with internal replication was utilized for this
experiment. According to Shutt (2001), randomization in such a design assumes equivalence of
groups. Campbell and Stanley (1963) assert this design controls for all threats to internal
validity. The design was slightly modified for this study by adding a delayed posttest and an
internal replication.

All lesson plans and instruments related to the lesson plans were researcher developed.
The researcher-made tests were based on the instructional objectives for each lesson. Pre-tests,
immediate post-tests, and delayed post-tests for each of the different technical subjects served as
the instruments for the study. These included both questions that required recall of knowledge
and questions that utilized a performance-based assessment. These three tests were equivalent
(testing over the same objectives for each lesson), but slightly revised from one another.

The pretest for both soil erosion and enzymatic browning consisted of ten multiple-choice
items with four response choices, including an “I don’t know” response to control for random
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guessing. The immediate posttest for the soil erosion lesson consisted of fifteen multiple-choice
items that required students to recall factual information about soil erosion with five response
choices, including an “I don’t know” response choice. The test also contained a mathematical
problem to be solved. In addition, students had to compare two stream tables and determine
which one displayed characteristics of a higher erosion rate. The delayed posttest had the same
format as the immediate posttest, except the ordering of the first fifteen questions differed,
different values for the math problem were used, and two different stream tables were compared.

The enzymatic browning immediate posttest had thirteen multiple-choice questions that
required the recall of factual information with four response choices, including an “I don’t
know” response choice. Students also had a problem-solving section where they had to choose
the proper preservative and apply it to a piece of fruit utilizing the correct procedure. The
delayed posttest had the same format except the ordering of the first thirteen questions varied and
students were given a similar but different problem to solve.

The validity of each of these instruments was established prior to data collection. Face
validity of the instruments was determined by comparing the individual questions to the
instructional objectives of the lesson. The instrument had to measure each lesson objective. A
panel of experts determined the instruments possessed content validity. The attitude instruments
were a modified version of the “Attitude Toward Any School Subject Instrument” (Purdue
Research Foundation, 1986). The instruments consisted of 5 Likert-type items (1 = strongly
disagree; 5 = strongly agree) that measured student attitude toward soil erosion and enzymatic
browning. Higher scores on the summated scale represented a more positive attitude.

A pilot test was conducted at a school similar to those in the main experiment to test the
lesson plans and instruments. Selection for the pilot test school had the same two criteria that the
selection for the schools in the study had: 1) have at least two sections of the introductory
agriscience course and 2) class is conducted in 90-minute blocks.

Minor editing to improve clarity of the instruments was done based on the results of the
pilot test. Cronbach’s alpha and KR-20 was used to establish the reliability of the instruments.
The KR-20 reliability estimates for the soil erosion pretest, immediate posttest, and delayed
posttest were .62, .60, and .63 respectively. The reliability estimates for the enzymatic browning
pretest, immediate posttest, and delayed posttest were .55, .73, and .64 respectively. Cronbach’s
alpha reliability estimate for the soil erosion attitude survey was .93 and the estimate for the
enzymatic browning attitude survey was .94.

Students in the main experiment were randomly assigned to either the control group or
treatment group by using the Researcher Randomizer (www.randomizer.org, 2003). Students in
the control group received the soil erosion lesson via the lecture teaching method, while the
treatment group received the soil erosion lecture via the experiential teaching method. For the
enzymatic browning lesson, the original control group served as the treatment group, while the
original treatment group served as the control group.

For both lessons taught, students were given a pretest to determine prior knowledge and
establish equivalence of groups. To control for the potential effect of having different teachers,
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the researcher taught all lessons. To control for any potential effect of teacher bias for one
method, the teacher strictly adhered to the written lesson plans. Upon completion of instruction,
students were administered an immediate posttest to measure cognitive achievement. Two class
periods following the instruction, meaning 4-6 days on block scheduling depending if a weekend
fell in between class periods, a delayed posttest was administered to measure cognitive
achievement for knowledge retention. Students completed the attitude surveys upon completion
of their respective delayed posttests.

Findings

To analyze the results of the two pretests, 2 x 2 factorial ANOVAs were used. There were
no significant differences in student’s prior knowledge of soil erosion by school, F' (1, 68) =
0.01, p > .10; by the teaching method group to which they were assigned, F (1, 68) = 0.68, p >
.10; or by the interaction of school and teaching method group, F' (1, 68)=2.77, p > .10. In
addition, there were no significant differences in student’s prior knowledge of enzymatic
browning by school, F (1, 72) =.039, p > .10; by teaching method group, F (1, 72)=1.77, p >
.10; or by the interaction of school and method group, F (1, 72) = 1.66, p > .10.

A 2 x 2 factorial MANOVA was utilized to test the first null hypothesis, differences in
cognitive achievement on the soil erosion lessons (Table 1). The results indicated no significant
difference for the main effect of school, Wilks’ Lamda = 0.95, F (2, 68) = 1.67; p > .10; and no
significant difference for the main effect of teaching method, Wilks’ Lamda = 0.95, F' (2, 68) =
1.67; p>.10. However, there was a significant interaction between school and teaching method,
Wilks’ Lamda = 0.70, F (2, 68) = 14.37, p <.10. The results of the MANOVA revealed the
interaction occurred at both school A and B. As a result, the null hypothesis was rejected.
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Table 1. Summary of Results for Soil Erosion and Enzymatic Browning Experiments

Factors
Experiment Dependent School Method School by Method
Variable (A or B) (Hands-on vs. (Interaction)
Lecture)
Soil Immediate Not significant ~ Not significant  Significant
Erosion post test School A: hands on > lecture
School B: lecture > hands on
Delayed Not significant ~ Not significant  Significant
post test School A: hands on > lecture
School B: lecture > hands on
Attitude Significant Not significant ~ Not significant
B>A
Enzymatic  Immediate Not significant  Not significant  Significant
Browning  post test School A: lecture > hands on
School B: hands on > lecture
Delayed Significant Not significant  Significant
post test A>B School A: lecture > hands on
Attitude Not significant  Not significant  Not significant

To further analyze the interaction between school and teaching method, one-way ANOVAs
on the immediate posttest and delayed posttest were used to determine the nature of the
difference. There were no significant differences on either the immediate or delayed posttests
for the main effects of school, F' (1, 68) =0.43, p > .10, or teaching method, F (1, 68) = 0.04, p >
.10. However there was a significant interaction for school by teaching method on the
immediate posttest, F (1, 68) =25.61, p <.10, and the delayed posttest, F (1, 68) =20.55, p <
.10.

The LS Means procedure was used to compare immediate and delayed posttest scores by
teaching method in each school. Within schools, students in school A receiving the experiential
teaching method performed higher than the students receiving the lecture-method on the
immediate, F (1, 71) = 15.56, p < .10, and delayed posttests, F' (1, 71) =9.58, p <.10. In school
B, students receiving the lecture-method performed higher than the students receiving the
experiential method on both the immediate, F' (1, 71) = 10.59, p < .10, and delayed, F (1, 71) =
10.98, p < .10, posttests.

A 2 x 2 factorial ANOVA was used to test the second null hypothesis, attitude toward the

subject matter for the soil erosion lessons. The results revealed a significant main effect for
school, F (1, 45)=3.00, p <.10. No difference in attitude by teaching method was found, F (1,
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45)=2.19, p > .10, nor was there a significant interaction between school and teaching method,
F (1,45)=0.14, p > .10. The means and standard deviations indicated students at school B had
a more positive attitude toward the subject matter, soil erosion.

Null hypothesis three, difference in cognitive achievement on the enzymatic browning
lessons, was tested with a 2 x 2 factorial MANOVA. The results indicated there was no
significant difference for the main effect of teaching method, Wilks” Lamda = 0.97, F' (2, 71) =
0.94, p > .10. However, there was a significant difference for the main effect of school, Wilks’
Lamda =0.90, F (2, 71) =3.93, p <.10. Also, there was a significant interaction between school
and teaching method, Wilks’ Lamda = 0.90, F (2, 71) = 4.00, p <.10. Due to these results, null
hypothesis three was rejected. The results of the MANOVA also revealed there was a significant
multivariate group effect only at school B.

One-way ANOVAs were utilized on both the immediate and delayed posttests to determine
the nature of the interaction. The results indicated there were no significant main effects for
school, F (1, 72) =1.14, p > .10, or for teaching method, F (1, 72) = 0.30, p > .10 on the
immediate posttest. However, there was a significant interaction for school by teaching method,
F (1,72)=28.08, p <.10 on the immediate posttest.

The delayed posttest had a significant main effect for school, F (1, 72) = 5.40, p <.10.
The results also revealed a significant interaction for teaching method by school, F (1, 72) =

6.15, p <.10. However, there was no significant main effect for teaching method, F (1, 72) =
0.06, p > .10.

The LS Means procedure was used to compare immediate and delayed posttest scores by
teaching method in each school. Students in school A scored significantly higher than students
in school B on the delayed posttest. Within each school, students receiving the lecture teaching
method in school A performed significantly higher on the immediate, 7' (1, 72) = 3.03, p < .10,
and delayed posttests, F' (1, 72) =4.23, p < .10 than the students receiving the hands-on teaching
method. In school B, students receiving the hands-on teaching method performed higher than
the students receiving the lecture teaching method on the immediate posttest F' (1, 72) = 5.09, p <
.10, yet did not score differently on the delayed posttest = (1, 72) =2.23, p > .10.

A 2 x 2 factorial ANOVA was used to test the fourth null hypothesis attitude toward the
subject matter for the enzymatic browning lessons. The results indicated no significant
difference in attitude by school, F (1, 56) = 0.36, p > .10. In addition, no difference in attitude
by teaching method was found, F (1, 56) = 1.69, p > .10. Finally, there was no significant
interaction between school and teaching method, F (1, 56) = 0.00, p > .10. The null hypothesis
was retained.
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Conclusions, Discussion, and Recommendations

For the students across the two schools used in this study, the main effect of teaching
method did not make a difference in student cognitive achievement and retention. However,
there was a significant interaction between teaching method and school for three of the four post
tests of cognitive achievement and retention.

Therefore, these data indicate the lecture and experiential teaching methods affected
student achievement differently within each of these two schools. Thus, it could be concluded
that the effectiveness of the teaching methods by which students are taught, with regard to
student cognitive achievement and retention, differs between schools.

In as much as teaching method appears to make a difference in student achievement, which
method is most effective varies within and across schools and subject matter areas. There was
no “best” teaching method across groups of students or different subject matter. The individual
teachers are in the best position to determine the most effective teaching method for their
particular group of students and their unique subject matter. This finding may even extend to
groups of students within classes and change from one subject to the next. This makes a case for
the use of a wide variety of methods in teaching all subjects.

Students at one school had a significantly more positive attitude for learning about soil
erosion than students in the other school, but not based on the method by which they were
taught. When investigating the school districts’ agricultural base, it was found that this school
district has large portions of row crop operations, whereas the other school district is largely
pasture land. These students are more likely to have seen the consequences of soil erosion in the
community, thus impacting their attitude toward learning about it. Teachers should be aware of
the community’s and students’ interests and needs when implementing courses and developing
lessons.

Further research is recommended to extend this study by including more schools, more
classrooms, different agriscience classes, and different subject matter to determine if these results
are generalizable. The length of any future study should be extended to an entire unit of
instruction or even to a semester to determine if long-term use of lecture or experiential teaching
method indicates an advantage to either method.
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Meaning as a Factor of Increasing Retention

Tracy Kitchel, University of Missouri-Columbia
Robert M. Torres, University of Missouri-Columbia

Abstract

Retention is important to teachers. The identification of factors that lead to improved
retention has been sought after for years. One factor associated with improving retention is
meaning. Education, as a whole, focuses on the importance of meaning; time and time again the
latest educational area of inquiry, brain-based research, has noted the importance of meaning in
the learning process. An investigation of retention from the factor of meaning is sought. In
particular, meaning is viewed through the context of brain-based research. The purpose of this
theoretical study was to develop a framework for understanding meaning, girded by brain-based
research that has the target of improving retention. The conclusions apply the framework to a
possible scenario as the implications and recommendations looks at how agricultural education
should respond.
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Introduction/Theoretical Framework

The importance of retention in the teaching and learning process is clear. Why teach
something if the student is not going to retain it? Retention, itself, is associated with memory. In
particular, retention is the process where long-term memory is able to accurately find data in the
future, or find what has been learned in the future. This is in contrast to learning, which may not
involve the futuristic or long-term component (Sousa, 2001). Just because it is once learned, does
not necessarily mean it will be retained for later use. When teachers want information to be
coded into the memory and want those memories to stay, then retention becomes a goal.
Therefore, helping teachers find ways to improve retention becomes apparent.

For years, educators have focused on improving retention (learning) through the
manipulation and/or study of factors such as clarity, organization, wait-time, praise, stimulation,
and content, just to name a few (Cruickshank, 1990). One factor that has some attention in
pedagogy textbooks (Newcomb, McCracken, Warmbrod, & Whittington, 2004; Phipps &
Osborne, 1988) is the concept of meaning. In agricultural education, when what is being taught
has meaning for the student, then the likelihood for retention is increased (Newcomb, et al.,
2004). Agricultural education has several examples, program-wide, that allow for meaning to
inherently occur. In particular, when students are given choices in the types of projects for their
Supervised Agricultural Experience (SAE) program, what they are learning through SAE
activities relates to them and their goals. That material then has meaning to that student and his
or her life.

Brain-based literature has noted meaning as a factor of improving learning and retention
(Caine, 2000; Caine & Caine, 1990; Caine & Caine, 1999; Caufield, Kidd, & Kocher, 2000;
Hardiman, 2001; Jensen, 1998; Kruse, 1998; Reardon, 1998-99; Sousa, 1998; Weiss, 2000;
Wolfe, 2001). In Figure 1, Cruiskshank (1990, p. 7) presents a basic model where variables
influence teacher performance and student’s learning. Selected variables, within this model, have
been elaborated upon (as shown by the jutted boxes) with the words in bold reflecting the
connection between retention and meaning, using brain-based research as a frame. The jutted
boxes include content found in teacher training literature (Santrock, 1997; Hedges, 1995), but are
not limited to that content therein. The dotted-line arrows indicate the hypothesized linkage
between the variables. These proposed linkages are supported by Sousa’s (1998) claim that,
“Retention is also likely to be greater if teachers work harder at helping students find meaning
(relevancy) in the learning” (p. 26).

2005 National AAAE Research Conference 158



Teacher’s Teaching Student’s Learning
—| Performance »  Behavior >
Knowledge
Learning Theories: Decisions Made:\ Domains Affected: Quality of
- Behavioral - How Long? - Cognitive Learning
- Constructivist - What? - Affective . || measured by
- Others - Who? /,’ - Psycho- N Degree of
Behavior Management - When? / motor Retention
Classroom Management - How? 1
Brain-based Research -{{-----. » 0 Meaning d

Figure 1. Variables influencing teaching performance and children’s learning in reference
to retention and meaning (adapted from Cruickshank, 1990).

Purposes/Objectives

The purpose of the study is to construct a framework that improves retention of learning
through meaning. In particular, the framework is developed within the context of brain-based
research. To fulfill this purpose, the following objectives were developed:

1. Describe meaning in and outside the context of brain-based research
Investigate current brain-based research theories and/or frameworks related to the
improvement of retention by establishing meaning.

3. Develop a framework for instilling meaning, within the context of brain-based research.

Methods

In developing this manuscript, the authors reviewed literature related to brain-based
learning and the construct meaning outside of and within the discipline of agricultural education.
An initial model was constructed based upon reviewed literature. Upon completion, the model
was scrutinized for logical downfalls based upon the literature. A new model was constructed
and the process was repeated. The following sections are a result of the process of model
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construction and deconstruction. The end product was a model that encompasses what is known
about meaning.

Support Material

Meaning

Newcomb, et al., (2004) identified meaning as a component of their Principles of
Teaching and Learning. In particular, the subject matter the teacher is going to present must have
meaning if the information is going to be learned “more rapidly” and “retained longer” (p. 27). In
particular, the subject matter needs to have implications in a real-world setting and such
implications should be clear and evident to the learner.

Although Phipps and Osborne (1988) do not refer to the term “meaning” within their
chapters on effective teacher practices, the implied use is presented. Motivation is presented as a
factor of good teaching. Furthermore, motivation is more than being interested in the topic; it is
“an internalized desire to learn based upon perception of personal relevance and application” (p.
147). Therefore, meaning is presented in terms of how relevant the content is to the student and
how he or she will use information now or in the future.

At the collegiate level, McKeachie (2002) suggests that university teachers link the
content of the course with the interests of the students. When students are given the opportunity
to link course content to aspects of their lives, motivation and cognitive effort is increased
(Husman, Derryberry, & Crowson, 2002; cited in McKeachie, 2002). Examples of such links
include using educational, personal, social and occupational goals and future and present
interests (McKeachie, 2002).

Related, Hartlep and Forsyth (2000) investigated the effect of self-reference, or the
practice of relating materials to one’s personal life, on retention. Deductively, the investigators
linked concepts that result in the premise that when material has meaning, the retrieval process is
improved and therefore learning becomes more permanent. In this particular investigation,
meaning was studied within the context of self-referencing. The results of the study support the
notion that self-referencing (meaning) improved students’ retention of materials presented via a
textbook.

Brain-based Research

Weiss (2000) remarked that “educators are relying on brain-based learning theory” to
explain the process of learning and teaching (p. 21). Although a relatively new area in education,
one of the earliest pieces of literature addressing brain-based research is only a little over a
decade old (Caine & Caine, 1990). In essence, brain-based research could be considered as a
marriage of education and neurosciences. For close to a decade, brain-based research has
allowed educators to use neuroscience to guide decisions in the classroom; decisions that match
the operations of the brain. Given this, brain-based research gives educators a higher chance of
success, through retention, in the classroom (Jensen, 1998).

Meaning in the Context of Brain-based Research
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When information has meaning, or “fits into or adds to an existing network” of
knowledge in the brain, the chances of long-term storage are much higher than if there were no
meaning at all (Wolfe, 2001, p. 103). For the brain to begin to associate meaning to content, the
learner must pay attention to whatever it is that should be learned and retained. This may seem a
simple concept, but the mind is constantly bombarded with sensory input or information, such as
room temperature, amount of light, what the skin is touching, and so on. The brain sorts out the
relevant information and brings it to attention. For example, the brain will attend to the sensation
of a hot oven over attending to the comfortable temperature of the room or ambient noises of the
background. If the brain processed every single piece of sensory information, it would become
overloaded and therefore one would find it difficult to attend to one specific sensory input at one
time. This is why adding meaning to information is crucial for students; if students do not first
pay attention to the learning environment, they cannot remember and/or retain the information
being taught (Wolfe, 2001). By estimation, “99 percent of all sensory information is discarded
almost immediately upon entering the brain” (p.79). If the learning environment is not set apart
from other sensory inputs, such as noise distractions, then retention does not occur. Meaning
begins with giving the learner a reason to attend to what is being taught.

Furthermore, students want to learn things that are meaningful (Jensen, 1998); the brain
opposes or resists information that lacks meaning (Caine & Caine, 1990). Both Wolfe (2001) and
Jensen (1998) describe the biology of the brain and how information having meaning causes a
mechanism to release chemicals that can actually adjust the structure of the brain. Wolfe
continued with this notion and takes a different approach in explaining this aspect by describing
work by Ebbinghaus, which was done in the area of forgetting. In this research, a dramatic drop-
off in syllable retention occurred when the material was not given meaning.

Types of meaning

Jensen (1998) refers to two types of meaning. Kosslyn (1992, p.228; cited in Jensen,
1998) referred to them as reference and sense meaning, while Caine and Caine (1994; cited in
Jensen, 1998) provide the terms “surface” and “deeply felt” to the types of meaning,
respectively. Reference meaning is a mere “dictionary definition” of a thought, idea, or thing
(Jensen, 1998, p. 91). The meaning is surface and implies that a person knows what it is,
however implications beyond its mere identification are not present. Sense meaning is deeper,
which implies there is knowledge beyond what it is. Jensen (1998) referred to examples of sense
meaning that include ways that involve emotional response and relevance to one’s life.

Examples of the two meaning types, sense and reference, can be applied to agricultural
education settings. One may understand the function (dictionary definition) of a Supervised
Agricultural Experience (SAE) program but SAE may be nothing more than a definition. This
degree of meaning coincides with reference meaning. If a teacher introduced the benefits of
SAE, discussed the impact of SAE, or provided ways to experience an SAE first hand, then the
meaning becomes richer and depth is achieved. This coincides with sense meaning. From a
practical standpoint, agriculture teachers may find themselves attempting to reach sense meaning
with a student when attempting to require the participation in an SAE. These examples
demonstrate meaning, but is there a way to improve meaning through what is known about the
brain from research and practice?
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The Development of the Theoretical Framework

Factors in Applying Meaning

In an attempt to achieve more depth to sense meaning, Jensen (1998) introduced three
factors of meaning that, in essence, are sub-groups of sense meaning. Using the Jensen model,
meaning can be accomplished through three factors. The first is through context and patterns, the
second through relevance and the third through emotion. These three factors have explainable,
biological connections to the brain (Jensen, 1998). Emotional connections occur through the
release of neuro-chemicals in the brain; context, pattern, and relevance connections occur
through what is known about how information is coded in the brain (Jensen, 1998; Wolfe, 2001).
Figure 2 conceptualizes the idea of these three factors, which is slightly modified from Jensen’s
(1998) model. These slight modifications are in the style of this model; Figure 2 makes the same
connections as the original model, it was simplified through the removal of the clipart.

Emotion Relevance

Meaning

Patterns and
Context

Figure 2. The meaning model (modified from Jensen, 1998, p. 97).

This model demonstrates the theoretical and bi-directional relationship between meaning
and the three factors of patterns and context, relevance, and emotion. However, it should be
noted that the model implies no relationship among the three factors. In a natural, non-systematic
way, this model simply outlines the three routes that the brain can develop meaning.

Caine and Caine’s (1990) twelve principles of brain-based learning lend support to this
model for meaning (Figure 2). In particular, three of their principles relate to meaning and its
importance. These principles reflect the support for the factors of patterns and context, and
emotion. The following are Caine and Caine’s (1990) principles:

e Principle Three: The search for meaning is innate.
e Principle Four: The search for meaning occurs through patterning.

e Principle Five: Emotions are critical to patterning.

In addition, Weiss (2000) stated that information would be meaningless if not for context,
patterns and emotions.
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Jensen (1998) connected meaning with emotion as a way of explaining why information
with meaning is coded in the brain better. Responses such as fight-or-flight and stress can be
traced to neurochemistry in which moments that involve high degrees of these processes stamp
strong mental imprints into memory. Additionally, Wolfe (2001) connects biology with emotion
and retention when noting the close proximity, and therefore quick reaction, of the thalamus and
amygdala. Other brain-based literature stresses the importance of positively engaging emotion to
improve learning and retention (Caine & Caine, 1990; Caufield, et al, 2000; Hardiman, 2001;
Reardon, 1998-99; Sousa, 1998; Weiss, 2000)

Beyond emotion, another factor where meaning is made is relevance (Jensen, 1998). The
biology of relevance seems simplistic enough. According to Jensen (1998), relevance happens on
a cellular level. If content is irrelevant, then the likelihood of the neurons (related to the
irrelevant information) connecting to other neurons is unlikely. When information is relevant,
more connections are created and made stronger. When these links are activated, more physical
neural area within the brain is involved. Therefore, the likelihood of the information coding
better is increased.

In a more practical sense, there are several ways of introducing meaning involving the
use of emotion and relevance. Wolfe (2001) endorsed the use of adding an emotional component
to learning. Examples of such additions include solving real-life problems, simulations, and role-
playing. Jensen’s (1998) ideas, independent of Wolfe, include the following areas related to
emotion: allowing for expression, movement activities (i.e. field trips), higher stakes learning
(choices), novelty, sharing, apprenticeships, and thinking big (complexity).

Jensen (1998) added that meaning can be made through context and patterns. Context can
be implicit, through showing mental models and asking students to do the same. Patterning is a
means of organizing information so it is not randomly stored in the brain. It has been suggested
that patterning is an innate human behavior (Jensen, 1998). Therefore, if the teaching and
learning process lends itself to patterning, which is natural to human behavior, learning is more
effective because of the innate nature of patterning.

One Approach: Factors Combined

In synthesizing the three factors of providing meaning, the lines between what relevance,
emotion, and context/patterns are unclear at this point. Questions such as, how can one have
relevance without a frame of context or how does one tap into emotion without the situation
having relevance could come to mind. Given these questions and the obscurity of boundaries
among the three factors, the following Venn diagram has been constructed to represent Jensen’s
original framework with more complexity (Figure 3).
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Patternc

Figure 3. The relational meaning model (modified from Jensen, 1998, p. 97).

In Figure 3, the Venn diagram makes several relational implications. One such
implication is that there are moments in the teaching and learning process where meaning can be
provided by the three factors as separate entities, as represented by areas 1, 2, and 3 of the figure.
In addition, this model (Figure 3) implies that there are moments where combinations of the
three factors can provide meaning, such as in areas 4, 5, and 6. Finally, there are moments of
learning that could encompass all three factors, which is representative of area 7 in Figure 3.
Given these assumptions, for example, if a student is learning a certain subject, the teacher can
establish meaning through the three factors individually or through combinations of the three
factors. However, an argument could be crafted that if one wishes to systematically and
purposely evoke emotion to provide meaning, how can this happen without the student first
understanding the context or patterns or it being relevant to him or her?

The Relational Meaning Model (Figure 3) implies more of a systematic approach than
compared to Jensen’s model (Figure 2). In this case, instead of simply having three routes in
which meaning can occur, the implied purpose of the model (Figure 3) would be to target a
specific area to systematically evoke meaning. However, it also implies a degree of
haphazardness or random occurrence. In revisiting the criticism that questions how one could
systematically evoke the factors of emotion and context and patterning simultaneously, the
argument can be made that if meaning happens as illustrated by Figure 3, it would occur
haphazardly or without structure. Just because a teacher lights a firecracker for attention, and as a
result evokes emotion, this does not mean that the lesson automatically has relevance and
context. The task then becomes how to add more structure to the model (Figure 3) to eliminate
this haphazardness and allow teachers to systematically approach meaning.

A Framework for Applying Meaning: Hierarchy of Factors

The framework. As Figure 3 provides relationships among the three factors of meaning, a
more structured construct can be crafted when the information is re-synthesized with the target of
systematically providing meaning. The Hierarchical Framework for Providing Structured
Meaning model (Figure 4) represents a structured approach in which meaning can be introduced.
Jensen (1998) noted the importance of a structured versus haphazard approach for introducing
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meaning. In particular, it is important to not just “simply evoking emotions randomly;” instead
one should “productively invit[e] or purposely engag[e in] emotions” (p. 94). In this case, Jensen
described meaning through the emotion factor.

Emotion

Relevance

Sense Meaning

Context/Patterns

Reference Meaning

Figure 4. A hierarchical framework for providing structured meaning.

Context and patterns involves a simple organizing and arranging information, such as
categorizing. The information is compared to what is already known and if there is a context or
pattern, the information is linked to that existing group of information. The word relevance
occurs biologically when one neuron, memory, or piece of information connects with another.
Similar to context and patterns, relevancy involves a comparison of what is known, with the
addition of having a personal connection (Jensen, 1998). Just because one understands that a cow
is animal, which is context and patterns, does not mean that it is understood how that cow relates
to his or her life, needs, or goals, which are examples of relevance. The connections up through
relevancy seem simple, but when emotions are added, the situation changes.

As a result of emotions, the brain is signaled that certain information is important. One
may understand why something is important because he or she can relate it to what is known and
how it relates to him or her. Emotions provide that neuro-chemical boost in providing meaning
(Jensen, 1998). For example, one can figure out how to set a goal and why goals are important to
him or her, but it might be some emotional stimulus that drives a person to complete that goal.

To help establish this framework, it is important to revisit the criticism of the previous
model (Figure 3) by asking, if one wants to evoke emotion to provide meaning in a structured
way, how can this happen without, first, the student understanding the context or patterns or it
being relevant to him or her? For change to occur there is an implied, pre-existing basis of
knowledge or information, which takes the form of relevance and context. Given this deduction,
it is implied there is a certain hierarchy to this framework.
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In combining the theoretical background of the three factors with their definitions, a
hierarchical framework can be constructed to describe the relationship between the three factors
and the types of meaning. As a result, this model (Figure 4) re-introduces the notions of sense
and reference meaning.

The base level is that of reference meaning as defined previously. Although this level is
important, it is not a major focus. The three factors are represented in the upper three levels of
the hierarchy triangle. The ascending arrow to the left indicates that the three factors, or now in
this setting, levels, are degrees of sense meaning. In constructing differences and a hierarchy
among and the four levels, the following questions can be raised about a particular piece of
information or concept that is to be learned:

o Reference: What is it? (dictionary-type definition)

o Context/Patterns: What is it compared to what I already know?

o Relevance: What is it compared to what I already know in relation to aspects of my life?
o Emotion: What is it in terms of how it emotionally affects me?

Given these questions, it is easier to differentiate the degree to which a teacher provides
meaning.

Taking the framework for providing meaning, an example has be articulated of how
“haphazard meaning” compares to “structured meaning.” This particular example looks at a non-
traditional agricultural education student. Previous to taking an agricultural education course,
this student has little to no experience with production agriculture. In this scenario, haphazard
meaning occurs prior to a dairy production unit; the structured so that it occurs after the unit.

In this haphazard meaning example, the student has emotional meaning of what milk is.
This student is satisfied (psychological change) with milk whenever he/she drinks it. However,
the agriculture aspect has little to no meaning:

o Context/Patterns: What is it compared to what I already know?
0 Milk is a product that my parents purchase at the grocery

o Relevance: What is it compared to what I already know in relation to aspects of my life?
0 Milk is a product that is good for my health

e Emotion: What is it in terms of how it emotionally affects me?
0 When I drink milk, I am happy and satisfied

In the structured meaning example, this same student is introduced to milk through his
agricultural teacher. In this case, the teacher reshapes the student’s perception:

o Context/Patterns: What is it compared to what I already know?
0 Milk is a product of the dairy industry ; I learned about this in ag class
o Relevance: What is it compared to what I already know in relation to aspects of my life?
0 Milk is a product that is good for my health; in agricultural education class we
talked about other products of milk I consume, as well
e Emotion: What is it in terms of how it emotionally affects me?
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0 When I drink milk, I am happy and satisfied

In comparing the two scenarios, the student has now patterned in his/her mind why milk,
and subsequently the dairy industry, is important. This has been provided through a structured
setting instead of a haphazard way. When teachers are able to structurally provide meaning, and
reach that level of emotion, then, according to the brain-based research, students’ retention of the
information increases.

Support, criticism and cautions

Weiss’ (2000) comments are consistent with the framework from the standpoint that it is
believed emotion is very important when establishing meaning. This point is stressed more so
than any other component. Subsequently this high degree of importance on emotion supports it
being on the top of the hierarchy. Weiss stated that learning (retention) engages feeling
(emotion); that emotions drive not only meaning, but memory and attention as well. In addition,
Reardon (1998-99), in discussion of Caine and Caine’s brain-based principles, supported this
statement as well. Reardon claimed that learning and retention are occurring already, but that
when emotions are factored in, the process is more effective and hopefully permanent. This
implies that something happens before emotions are introduced, and hence a hierarchical
approach occurring. Further, the importance of emotion and its placement at the top of the
hierarchy comes from Caufield, et al. (2000) who caution that education will be compromised if
educators do not create an environment that is emotionally positive, in terms of the safety, well-
being and growth of the student. For a support of the lower-level of the hierarchy of simple
patterns and context, Reardon (1998-99, p. 16) noted that as patterns are achieved, then meaning
has been established. This implies that for meaning to occur in the first place, it needs to start
with patterns.

Caine and Caine’s (1990) principles support this framework (Figure 4) through the fourth
principle, which states “meaning occurs through patterning” (p. 67). Since patterns (and context)
are at the base of the hierarchy, for meaning to occur, it must first happen through the
context/pattern levels. Related to this principle, Caine and Caine (1990, p. 67) noted that “a
learner must be able to create meaningful and personally relevant patterns.” This too, supports
the hierarchical framework (Figure 4) in that relevancy adds to the potency of meaning, which is
based on patterning.

A principle which could be interpreted as confounding to the framework (Figure 4) is the
one that stated, “emotions are critical to patterning” which implies a reversal of sorts in the
hierarchy. Reardon (1998-99), however, approached Caine and Caine’s principle by explaining
that emotions aid in neural mapping, versus an explanatory relationship between emotions and
patterns.

In addition, this hierarchy hedges towards the behavioral learning by Bandura, which has
three steps: attention, retention, and production. Attention involves gaining students’ attention;
retention involves linking prior knowledge and ensuring long-term retention; production involves
ensuring a positive attitude and troubleshooting (Arends, 2001). These three steps speak to
concepts related to the hierarchy and feeds well into the concept of providing structured meaning
through attention, retention, and then, once meaning has been established, through context and
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relevance, production occurs, where emotions will solidify that meaning. However, this
hierarchy could be applied to constructivist teaching as well. Constructivism is an approach
whereas the student is actively constructing his or her knowledge (Santrock, 1997). In
structuring constructivist instruction strategies such as problems-based learning or cooperative
learning, teachers can ensure materials and resources provided provide a solid foundation in
context and patterns. After that, relevancy can be established by making it a part of process
(assignment, presentation, etc.) to explain how the information being learned will influence their
lives. Finally, emotional meaning will hopefully be achieved after the completion of the
problems-based or cooperative learning process. Although it does not apply to constructivism as
easily as it does to behaviorism, the hierarchy can still be used.

Conclusions

Retention of learning is important in the teaching and learning process in all disciplines
of education, including agricultural education. There are multiple ways to improve retention, one
of which is through providing meaning of the content to the student. Over the past thirteen years,
educators have been looking towards the functioning of the brain to explain certain phenomenon
of learning. From this, brain research has surfaced that meaning is important in the learning
process and that meaning is a natural function of brain when it encodes information. Identifying
ways and means of providing meaning effectively becomes a priority.

Jensen (1998) identified three factors in applying meaning, which are patterns and
context, relevance and emotion. Although Jensen merely identified them, if synthesized, the
factors can be linked to provide for relationships among themselves. After a review of literature,
a hierarchy was developed and a more structured, effective way of providing meaning in is
created. Arguments can be made in support or refutation of the hierarchy framework, however,
the hierarchy model is such that it is just one way to systematically and purposefully introduce
meaning in a lesson versus simply letting it happen haphazardly. In other words, the hierarchy or
steps that occur in a “natural” or unstructured setting may not be the same as that in the proposed
hierarchy. This is just one framework based upon the research at hand. Jensen (1998, p. 92)
encapsulated this idea by remarking that this area of meaning is quite complex; although there
have been correlations made, no causal relationships have been identified.

Recommendations/Implications

This hierarchy is theoretical in nature. It should serve as a starting point in helping
teachers understand how to become more efficient in providing meaning; therefore scrutiny
should be welcomed as a means of facilitating a scholarly discussion on providing meaning.
Both teachers and teacher educators alike should look into, be metacognitive about and welcome
introspection about this topic of meaning. Only then will a marriage between theory and
application begin.

Like any educational strategy, beyond research, practical application needs to occur. It is
recommended that the framework (Figure 4) be used in aiding pre-service and practicing
teachers to develop a more structured, systematic approach to incorporating meaning in their
lessons. Teacher educators should use this framework in not only teaching pre-service teachers
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about meaning, but also how to better achieve it. However, the research and validation aspect
should not be ignored. Research on the effectiveness of the framework should be conducted. In
particular, a descriptive approach at the current use of meaning, in reference to the framework,
should be investigated. An instrument should then be developed to ascertain levels of meaning
provided in lessons. In combining the practical use and research aspects of studying this
framework, the effectiveness of the application of this framework should also be investigated.

Beyond the reason of wanting to increase retention, one implication for agricultural
education is accountability. Accountability is on the forefront of administrators’ concerns; the
bottom line becomes to what degree does instruction assist in the achievement of standardized
tests? Agriculture could serve as a context for providing meaning behind what core classes are
teaching. The proposed hierarchy of this study supports doing so and could support keeping
agriculture classes to assist in the development of core subject concepts. Not only could
agriculture teachers provide meaning, they could provide it more efficiently through the use of
this study’s hierarchy model, and therefore, improve retention.
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The Influence of Student Learning Experience Level and Learning Style on Achievement

T. Grady Roberts, Texas A & M University

Abstract

An emerging trend on university campuses has been to offer courses totally online, or
with a blend of online and face-to-face components. In 2002, over 80% of public universities
offered both blended and online courses to their on-campus students. It is reasonable to assume
that students enrolled in an online class have a different learning experience and experience the
course content differently than students enrolled in a face-to-face class, recognizing that
different does not necessarily imply better or worse. The purpose of this quasi-experimental
study was to determine if that difference in experience with the course content affects the amount
of learning for students of differing learning styles. The sample used in this study consisted of
undergraduate students enrolled in an introductory food science course. The control group
consisted of students enrolled in a section of the course taught with a traditional lecture (N =
253). The experimental group consisted of students enrolled in a section of the course taught
asynchronously using WebCT® and web pages (N = 247). Results indicated no differences for
Concrete Sequential, Concrete Random, and Abstract Sequential learners. A significant, but
impractical difference was found for Abstract Random learners, who achieved higher in the
control group.
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Introduction

In 2000, 15.3 million students were enrolled in post-secondary degree-granting
institutions, which represented an 11% increase since 1990 (National Center for Educational
Statistics, 2002). Further, over 51% of these students were enrolled at larger universities with
enrollments of over 10,000 students (which represented only 11% of all universities). Larger
campuses may offer an efficiency of scale; however, larger enrollments can make offering
sufficient courses challenging.

An emerging trend on university campuses has been to offer courses totally online, or
with a blend of online and face-to-face components (Allen & Seaman, 2003). In 2002, over 80%
of public universities offered both blended and online courses to their on-campus students. They
go further to assert then given a choice between an online and a traditional course that students
will enroll in the online version, as evidenced by the 1.6 million students that took an online
course in the Fall of 2002. This phenomenon is also pertinent to university agricultural education
programs where Roberts and Dyer (2003) reported that distance and technology delivered
courses are prevalent.

It is reasonable to assume that students enrolled in an online class have a different
learning experience than students enrolled in a face-to-face class, recognizing that different does
not necessarily imply better or worse. Further, as different learning experiences occur, it is
reasonable to presume that as students construct meaning from their respective experiences that
certain experiences may be better suited for certain students.

Theoretical Framework

This study was guided by the grand-level theory of constructivism, with its central
precept that students actively construct meaning from their experiences (Doolittle & Camp,
1999). More specifically, student learning experiences consist of complex interactions between
other students, the instructor, and the content (Moore, 1989). In some instances, student learning
experiences also involve interaction with technologies (Hillman, Willis, & Gunawardena, 1994).
It was also recognized that student learning experiences do not occur in isolation, but rather in
complex social environments (Vygotsky, 1978)

Additionally, student experience with content can occur at different levels from direct to
indirect (Dale, 1946). Presented as a Cone of Experience, Dale posited that at the most direct
level students learn through direct participation or concrete experience with the content, while at
the most in-direct stage students experience the content abstractly through verbal symbols. Thus,
student interaction with content can occur on a continuum from direct, concrete experience to
abstract, vicarious experience.

The theory that students have a preferred way of inputting, processing, and storing
information also framed this study (Gregorc, 1982a). Often referred to as learning or cognitive
style, this preference is not synonymous with academic ability. Numerous taxonomies have been
developed to differentiate learning styles (Dunn & Dunn, 1993; Gregorc, 1982a; Kolb, 1984;
Witken & Goodenough, 1981). Gregorc’s work has identified four categories of student learning
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styles: concrete sequential (CS), concrete random (CR), abstract sequential (AS), and abstract
random (AR).

According to Gregorc (1982a), CS learners approach learning in a logical, concrete,
objective fashion. They utilize their senses to collect data. CS learners prefer orderly, quiet
learning environments. CR learners also approach learning in a logical fashion, but they utilize
intuition and instinct to collect data. CR learners prefer active learning environments, but are
adept at learning by themselves. AS learners approach learning from an abstract perspective,
relying on symbols and signs. They think logically and are comfortable working with theories.
AS learners prefer lectures and reading assignments. AR learners approach learning with their
feelings and emotions. They organize content in non-liner fashions. AR learners prefer learning
in groups with much interaction.

In summary, students learn by constructing meaning from their experiences, which can
occur at different levels. Further, students have preferred learning styles. As depicted in Figure 1,
conceptually, students enter a learning environment with a preferred way of learning. In that
learning environment, they experience the content somewhere on a continuum from concrete to
abstract. In turn, they learn the content to some proficiency.

Abstract/
Vicarious

Student
Prefe@ed Experience Lejarnmg
Learning > Level with > (Achievement)
Style Content

Direct/
Concrete

Figure 1. Model of the Relationship between Learning Style, Experience Level, and Learning

Previous research has documented the influence of learning styles when student learning
experiences are affected by teaching approach. For example, Dyer and Osborne (1996) found
that field-neutral students scored significantly higher on achievement tests when students were
taught with the problem-solving approach, which provides more concrete interaction with the
content. In an earlier study, Marrison and Frick (1994) compared students of differing learning
styles (field independent/dependent) on achievement and perceptions when course content was
presented as a lecture verse a “multimedia” approach (that consisted of text, still pictures, and
graphics). They reported no difference in achievement. However, field dependent learners
expressed a desire for sound in the “multimedia” approach.
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Student experiences in a course are affected by the method used to deliver course content.
As such, researchers have compared courses delivered face-to-face and those mediated through
technology. Results generally support the premise that courses delivered through technology can
be equivalent to courses taught face-to-face (Born & Miller, 1999; Miller & Pilcher, 2000; Miller
& Shih, 1999; Russell, 1999).

Recognizing that delivering course content mediated through technology was a different
learning experience for students, several researchers examined if differences existed in
achievement based on learning style. Results of this line of inquiry produced conflicting results.
For example, Daniel (1999) as well as Oxford, Park-Oh, Ito, and Sumrall (1993) reported an
influence, while Day, Raven, and Newman (1998) along with Freeman (1995) found no
relationship. The variability in conclusions drawn by these researchers clouds the picture of the
influence of learning styles. Therefore, a conclusive statement regarding the influence of learning
styles cannot be made.

Existing research examined student experiences at the macro-level (entire courses), either
comparing technology mediated courses to face-to-face courses or examining the influence of
learning styles in course achievement. However, examining these variables at the macro-level
does not provide insight in to specific learning activities delivered at different levels of
experience (concrete verse abstract). Missing from the literature are studies examining how the
type of experiences provided to students at the micro level (units of instruction) affect
achievement.

Purpose

The purpose of this study was to determine if the level of experience with course content
affects the amount of learning for students of differing learning styles. Initially, one null
hypothesis was used to guide this study.

Ho: There is no difference between groups in achievement across learning styles.

Upon initial data analysis, it was determined that students of each learning style should
be examined individually. Consequently, four null hypotheses were developed that address each
learning style, respectively. These hypotheses were used to further guide this study.

Ho,: There is no difference between groups in achievement for Concrete Sequential students.
Ho,: There is no difference between groups in achievement for Concrete Random students.

Hos: There is no difference between groups in achievement for Abstract Sequential students.

Hoy: There is no difference between groups in achievement for Abstract Random students.
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Methodology

To address the purpose of this study and test the null hypotheses, a quasi-experimental
design was used. Specifically, a nonrandomized control group, pre-test — post-test design was
chosen (Ary, Jacobs, & Razavieh, 2002). This design was necessary, because participants were
already assigned to intact groups, so random assignment was not possible. Without random
assignment, groups cannot be considered equivalent prior to beginning the study, but differences
can be statistically controlled for (Ary et al., 2002). This study consisted of two groups — a
control group and an experimental group.

Ary et al. (2003) indicated that if the groups do not differ on pre-test scores the selection
threat to internal validity is eliminated. They go further to posit that because the study occupied
the same period of time and both groups take the same pre-test and post-test that maturation,
instrumentation, pretesting, history, and regression should not be threats to internal validity.

Both the control and experimental groups were taught by the same instructor and
consisted of students enrolled in an introductory undergraduate food science course taught at a
large university. The treatment period consisted of one-third of the content covered in the course
and was two weeks in duration. Both groups had access to the same supplemental texts.

The control group consisted of students enrolled in a section of the course taught with a
traditional lecture (N = 253). Class sessions were held in a lecture hall and consisted of the
instructor presenting the content using PowerPoint® slides as a visual supplement to the lecture
and class discussions. In this group, student experiences consisted of direct interaction with the
instructor and with fellow students throughout the class sessions. For this group, the treatment
period of two weeks consisted of 9 class sessions that lasted approximately 1 hour and 15
minutes, although some of this time was used for announcements and other housekeeping
activities typically associated with teaching a class.

The experimental group consisted of students enrolled in a section of the course taught
asynchronously using WebCT® and web pages (N = 247). The content was delivered using
streaming videos that consisted of an auditory recording of the instructor delivering the lecture
and the same PowerPoint® slides as the control group. This delivery method provided a more
abstract experience than the control group and has been previously called an illustrated web
lecture (Roberts, 2003). In this group, student experiences consisted of reading and listening with
little or no direct interaction with other students or the instructor. However, they did have the
opportunity to interact through electronic mail. For this group, the treatment period of two weeks
consisted of nearly six hours of streaming videos that the students could view at their own pace.
Students also had access to web pages that contained the same announcements as were delivered
to the control group.

As indicated previously, this study used a pre-test — post-test design. The instructor of the
course developed the instrument used as the post-test. This was deemed appropriate, as the
instructor was the subject matter expert. The researcher then created a parallel form to use as the
achievement pre-test. Ary et al. (2002) defined a parallel form as one that is as similar as
possible in content, difficulty, length, and format. This was achieved in this study by altering the
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ordering of the questions, altering the ordering of the responses for each question, and rewording
questions from the post-test. The instruments consisted of 100 single-response multiple-choice
questions. Both instruments were evaluated for face validity by an expert panel. The instructor of
the course evaluated the instruments for content and construct validity. Post hoc reliability
analysis yielded a Kuder-Richardson-20 score of .82. Both the pre-test and the post-test were
administered as web-based forms.

Learning styles were assessed using the Gregorc Style Delineator (Gregorc, 1982a). This
instrument was chosen based on its ability to separate learners into four distinct learning styles
and the relative ease to create an electronic version of the instrument. The instrument identifies
people as Concrete Sequential (CS), Concrete Random (CR), Abstract Sequential (AS), and
Abstract Random (AR). Gregorc (1982b) has previously established the validity and reliability of
this instrument (alphas for each construct ranged from .89 to .93). A web-based version of this
instrument was used in this study.

A researcher-developed web-based instrument was utilized to collect demographic data in
this study. An expert panel evaluated the instrument for face and content validity. Because
questions had “an accurate, ready-made answer”, the questions did not elicit demands for
considerable time, thought, nor variation and therefore posed no reliability risks (Dillman, 2000).

Results

Because groups were not randomly assigned, groups were first examined for
comparability. The control group consisted of 80 males and 173 females, while the experimental
group contained 100 males and 147 females (see Table 1). When comparing the gender makeup
of the two groups, a difference was observed (X2 a1, n=s00) = 4.53, p = .033). However, subsequent
correlation analysis revealed that gender was not practically or significantly correlated with post-
test score (7 = -.05, p = .225). Therefore, gender was excluded from further analysis.

Table 1. Gender Frequencies by Group

Control Group Experimental Group
Gender F % f %
Male 80 31.62 100 40.50
Female 173 68.37 147 59.50

Note. Groups differed on gender (X° a,N=s02 = 4.53, p =.033, Effect Size = .082)

The two groups were also compared to determine if there was a difference in learning
styles among students in each group. The control group had 86 CS students, 64 CR students, 30
AS students, and 73 AR students (see Table 2). The experimental group had 88 CS students, 60
CR students, 43 AS students, and 56 AR students. Chi-square analysis revealed that the two
groups did not significantly differ (X* 3, N=500) = 4.636, p = .200).

Table 2. Descriptive Statistics of Pre-test Scores by Group
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Control Group Experimental Group

Learning Style M SD M SD
N N

Concrete Sequential 86 35.56 10.40 88 34.93 10.49

Concrete Random 64 32.80 13.30 60 33.43 9.82

Abstract Sequential 30 36.67 13.08 43 37.77 13.64

Abstract Random 73 33.37 10.68 56 36.09 12.31

Total 253 34.36 11.62 247 35.32 11.39

Note. Learning style frequencies did not differ between groups (X2 @.n=500) = 4.636, p = 200, Effect Size = .096)

Pre-test scores were normally distributed around the mean. As seen in Table 2, the lowest
mean score was observed for CR students in the control group (M = 32.80, SD = 13.30), while
the highest was observed for AS students in the experimental group (M = 37.77, SD = 13.64).

Two-factor Analysis of Variance was conducted to determine the effects of group,
learning style, and the interaction between the two on pre-test scores (see Table 3). No
significant differences between groups were observed. Results indicated no main effect for group
(F, 492y = .775, p = .379), no main effect for learning style (¥, 492y = 2.015, p = .111), and no
main effect for the interaction between group and learning style (F(3,492) = .524, p = .666).

Table 3. Two-factor Analysis of Variance of Pre-test Scores

Source Df F p n
Intercept 1 4160.098 .000 .894
Group 1 175 379 .002
Learning Style 3 2.015 A11 012
Group*Learning Style 3 524 .666 .003
Error 492

Total 500

Post-test score data was collected for 496 students, which represented a loss of four
participants. Descriptive statistics are presented in Table 4. Post-test means were normally
distributed around the mean. The lowest mean score was observed for AR students in the
experimental group (M = 54.42, SD = 7.93), while the highest was observed for AR students in
the control group (M = 57.67, SD = 8.54).

Table 4. Descriptive Statistics of Post-test Scores by Group

Control Group Experimental Group
Learning Style N M SD N M SD
Concrete Sequential 86 57.52 8.67 87 56.78 9.21
Concrete Random 63 55.25 8.77 60 56.78 8.81
Abstract Sequential 30 56.07 8.13 42 55.86 8.50
Abstract Random 73 57.67 8.54 55 54.42 7.93
Total 252 56.83 8.61 244 56.09 8.71

Ho: There is no difference between groups in achievement across learning styles.
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Two-factor Analysis of Covariance was conducted to determine the effects of group,
learning style, and the interaction between the two had on post-test scores, while controlling for
pre-test scores (see Table 5). Results indicated an effect for pre-test score (£(1, 487 = 32.248, p =
.000). In contrast, it indicated no main effect for group (£, 437y = 1.159, p = .282) and no main
effect for learning style (F3, 487y = .748, p = .524). As such, the null hypothesis was not rejected.

Table 5. Two-factor Analysis of Covariance of Post-test Scores

Source Df F p n
Intercept 1 1635.504 .000 771
Pre-test 1 32.248 .000 .062
Group 1 1.159 282 .002
Learning Style 3 748 524 .005
Group*Learning Style 3 2.064 104 .013
Error 487

Total 496

Although not significant at o = .05, the effect of the interaction between group and
learning style (F(3, 487y = 2.064, p = .104) and the limited research in this area presented grounds
to further explore the effect of learning style. As such, the simple main effects of group were
examined for each learning style. To test the effect of group membership for students of each
learning style while controlling for pre-test score, four additional null hypotheses were
developed, addressing CS, CR, AS, and AR students, respectively.

Ho,: There is no difference between groups in achievement for Concrete Sequential students.

For CS students, the control group mean was 57.52 (SD = 8.67) and the experimental
group mean was 56.78 (SD = 9.21). Analysis of Covariance indicated no main effect for group
(Fa, 170) = .186, p = .667) while controlling for pre-test score (see Table 6). Therefore, the null
hypothesis (Ho;) was not rejected.

Table 6. Analysis of Covariance of Post-test Scores for Concrete Sequential Students

Source Df F P n
Intercept 1 451.460 .000 726
Pre-test 1 10.511 .001 .058
Group 1 .186 .667 .001
Error 170

Total 173

Ho;: There is no difference between groups in achievement for Concrete Random students.

In the control group, the mean post-test score for CR students was 55.25 (SD = 8.77),
while a mean of 56.78 (SD = 8.81) was observed for the experimental group. No main effect for
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group (F, 120) = .853, p = .357) was detected through Analysis of Covariance (see Table 7). As
such, the null hypothesis (Ho,) was not rejected.

Table 7. Analysis of Covariance of Post-test Scores for Concrete Random Students

Source Df F p n
Intercept 1 461.949 .000 794
Pre-test 1 8.170 .005 .064
Group 1 .853 357 .007
Error 120

Total 123

Hoj: There is no difference between groups in achievement for Abstract Sequential students.

For AS students, the control group exhibited a mean of 56.07 (SD = 8.13) and the
experimental group exhibited a mean of 55.86 (SD = 8.50). As seen in Table 8, Analysis of
Covariance indicated no main effect for group (F(1, ¢9) = .071, p = .791). Consequently, the null
hypothesis (Hos) was not rejected.

Table 8. Analysis of Covariance of Post-test Scores for Abstract Sequential Students

Source Df F p n
Intercept 1 295.032 .000 810
Pre-test 1 8.526 .005 110
Group 1 071 791 .001
Error 69

Total 72

Hoy: There is no difference between groups in achievement for Abstract Random students.

Examination of AR students yielded a mean of 57.67 (SD = 8.54) for the control group
and 54.52 (SD = 7.93) for the experimental group. Analysis of Covariance indicated a main
effect for group (Fi, 125y = 6.357, p = .013), thus indicating a statistical difference in post-test
means between the two groups (see Table 9). Accordingly, the null hypothesis (Hos) was
rejected. AR students in the control group scored nearly 6% higher than AR students in the
experimental group. However, only a small effect size (;11[,2 =.048) was observed (Cohen, 1988).

Table 9. Analysis of Covariance of Post-test Scores for Abstract Random Students

Source Df F p n
Intercept | 476.918 .000 792
Pre-test 1 5.669 .019 .043
Group 1 6.357 .013 .048
Error 125

Total 128
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Conclusions, Discussion, and Implications

Readers are cautioned that without random assignment, conclusions drawn are only
applicable to the sample. Based on the results of this study, we can conclude CS, CR, and AS
students do not differ in achievement based on the level of their experience with content. We
can, however, conclude that AR students achieve at a slightly higher level (although not
practical) when they experience content in a more concrete fashion, particularly when that
experience involves interaction with the instructor and other students.

These conclusions provide a basis for discussion. Previous research was inconclusive of
the influence of learning style on achievement. For CS, CR, and AS learners, the current study
was in concordance with those showing no difference (Day, Raven, & Newman, 1998; Freeman,
1995). Theory purports that AR learners prefer interactive, socially dynamic learning
environments (Gregorc, 1982a). Affirming theory, the results of this study suggest providing a
more socially interactive experience for AR learners will increase their achievement. This
assertion aligns with the findings of Marrison and Frick (1994) who found that field-dependent
learners preferred a more socially dynamic environment by requesting the sound be added to
textual representations in the “multimedia” approach.

The conclusions of this study imply that with this group of students that experiencing the
content concretely in a face-to-face format and abstractly through representations delivered
online can be equally effective, although AR students did slightly better in the more concrete
face-to-face group. Thus, continuation of this delivery method as a means of efficiently
delivering the content of this course is recommended.

Although not provocative, this study suggests that some learning experiences may be
better suited for some students and that selecting appropriate experiences for students is
important for learning. However, further research is needed to determine which types of
experiences are best suited for which people. Why can some people learn from watching
someone else, while others must practice over and over to achieve even limited proficiency?
Why can the same person learn some information by watching others, but can never master other
information, even with extensive practice? Why can some people learn by reading a book while
others require more concrete experiences? Which content can be effectively presented in abstract
forms? Which content is best learned through concrete experience?
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Academic Achievement and Efficiency of College of Agricultural and Life Sciences
Students: A Multi-Year Study

Lori L. Moore, University of Idaho
Steven L. Braun, Troy High School, Troy, Idaho

Abstract

The purpose of this study was to examine the academic achievement and academic
efficiency of students entering the College of Agricultural and Life Sciences at the University of
Idaho over a 17-year period. Findings of the study showed that students with agricultural
education program experience and FFA membership had significantly lower first semester,
average semester, and cumulative semester grade point averages (GPA) than students who were
not in agricultural education or the FFA. Students from non-farm or ranch backgrounds were
found to have significantly higher first semester GPAs, but no significant differences were found
in average semester or cumulative GPAs as a function of type of residence. No differences in the
academic achievement of new freshman as compared to transfer students were found. Students
with agricultural education program experience and FFA membership attended fewer semesters
and declared fewer majors than students who were not in agricultural education or the FFA.
Students from farm or ranch residences declared significantly fewer majors than students from
non-farm or ranch residences.
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Introduction and Theoretical Framework

The consequences of not graduating from college are not the same today as they were 30,
20, or even 10 years ago. In the past, those students who attempted college and failed to attain a
degree still had the opportunity to find employment in middle-management jobs and move up the
preverbal “career ladder” within a company. In the past, a lack of success in college was viewed
only as an individual disappointment, not as a national dilemma (Carey, 2004). Today, new
advances in telecommunications and technology have made it possible to outsource most white-
collar jobs to overseas countries with college graduates who will work at a fraction of the wage
of a similar worker here in the United States.

Goecker, Whatley, and Gilmore (1999) estimated that from 2000 to 2005 there will be
approximately 57,785 annual openings in agricultural sciences in the United States, but only 57,
175 qualified graduates to fill these positions. This estimated deficit of 610 individuals means
that it is imperative for colleges of agriculture to attract, enroll, retain, and graduate qualified
individuals. The goal of academic advisors and college faculty members is to assist students in
their course selection and to ensure student success in the college curriculum, ultimately
providing quality employees to the global agriculture industry. According to Manderscheid
(1988), “attention to a total undergraduate program recognizes the need for advising and
counseling services that assist students, whether eighteen or fifty-eight, identify further
opportunities and the educational path to achieve their new goal” (p. 991). But, as Carey (2004)
pointed out, any additional time to graduate, beyond four years, adds significant costs to both the
students and to the colleges and universities. This would suggest that in addition to achievement
in college, academic efficiency should also be a concern for colleges of agriculture.

Dunkin and Biddle (1974) proposed a model for the study of teaching and learning in a
classroom setting which served as the theoretical framework for this study (see Figure 1).
According to their model, the study of teaching and learning involves four major types of
variables: presage, context, process, and product. Presage variables are related to the
characteristics of the teacher while context variables are related to the learners, school and
community. Process variables focus on the teaching portion of the teaching and learning process
and describe what students and teachers “do” in the classroom and how they interact with each
other. Product variable focus on the learning portion of the teaching and learning process and
describe the growth and development of student knowledge, attitudes, and skills.
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Presage Variables
(Teacher Variables)

Age

Sex

Teaching Skills
Teaching Styles
Intelligence
Personality Traits

Process Variables

] Product Variables
Teacher Behaviors

Learner Behaviors Achievement
Teacher-learner interactions "| Efficiency
Context Variables Learner-learner interactions

(Learner Variables)

Age

Sex

Abilities
Knowledge
Attitudes

Prior Experiences

Figure 1. A Model for the Study of Classroom Teaching (Dunkin & Biddle, 1974).

Influence of Context Variables on Academic Achievement

Numerous studies have examined the influence of context variables on academic
achievement. Academic achievement is often defined in terms of whether or not a student
graduates, and how well the student did in their studies as they sought the degree. Characteristics
such as first semester grade point average (GPA), average semester GPA, cumulative GPA, and
whether or not a degree was conferred are used to describe a student’s academic achievement.
Several studies conducted within agricultural education have examined the influence of context
variables such as gender, high school GPA, college entrance exam scores, agricultural education
program participation, agricultural youth organization participation, type of residence, college
entry status, and residency classification on measures of academic achievement.

Studies have shown the best predictor of academic performance during the first year of
college to be a combination of high school core grade point average and ACT scores (Garton,
Ball, & Dyer, 2002; Garton, Dyer, & King, 2000). Similarly, Strauss and Volkwein (2002)
reported that a student’s high school percentile rank and college classroom experiences predict
more accurately the cumulative GPA of a student at a 4-year institution, while at a 2-year
institution, student effort is a better predictor of GPA. Rush (1991) reported that students with a
high school GPA of below a 3.00 achieved a mean college GPA of 2.06 while students who had
a high school GPA equal to or above a 3.75 attained a mean first semester GPA score of 3.27.
Touchstone (1997) found that students with a high school GPA of below 3.0 were still able to
earn a passing GPA of 2.17 in their first semester and that their GPA increased over the duration
of their enrollment in college.
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Despite numerous assertions that involvement in high school agricultural education better
prepares a student for college, empirical evidence supporting this notion is lacking. Dyer, Lacey,
and Osborne (1996) found no significant difference in the high school GPA of students who had
enrolled in agriculture classes and those who had not. However, of the students surveyed, 53.5%
felt that high school agriculture classes were good preparation for college study in agriculture.
Over forty percent (40.6%) of the students felt that college-bound students should be encouraged
to enroll in high school agriculture programs, while 46.7% of the students surveyed agreed that
students can complete a high school agriculture program and still meet college preparatory
requirements. However, findings of their study led Dyer, Breja, and Andreasen (1999) to
conclude that freshmen entering the College of Agriculture at lowa State University after having
been active in FFA and/or 4-H were more likely to graduate with degrees from the College of
Agriculture than those students who were not involved in the FFA and/or 4-H.

Findings of several studies have led researchers to conclude that students who have been
involved in agricultural youth organizations, such as the FFA and 4-H, often perform better and
are retained at higher rates in college (Ball, Garton, & Dyer, 2001; Dyer and Breja, 1999; Dyer et
al., 1996). These findings are consistent with those of Rush (1991). Rush further reported that
students who scored below a 19 on the ACT were more likely to have a low first semester GPA
(M=1.83), and their GPA remained low for the first five semesters.

Studies have been conducted that have addressed the issue of whether students who enter a
four-year institution straight out of high school are different from students who enter as a transfer
student. Manski and Wise (1983) reported that students entering four-year institutions had higher
SAT scores than students entering two-year institutions. Rocca and Washburn (2004) reported
that students entering the College of Agricultural and Life Sciences at the University of Florida
as new freshmen straight out of high school had higher ACT and SAT scores than students who
entered the college as transfer matriculants. Little empirical evidence exists related to the
academic performance of new freshmen versus new transfer students in colleges of agriculture.

Influence of Context Variables on Academic Efficiency

Fewer studies exist, especially in colleges of agriculture, that have examined the influence
of context variables on academic efficiency. However, as Gillmore and Hoffman (1997) pointed
out, academic efficiency is nonetheless important. Frick and Crawford (2001) suggested that
retention is becoming a major concern for universities due to new information placing high
financial value on the retention of every student. Garton et al. (2000) suggested that the correct
criteria is being used to select students for admission to college, but that the criteria has limited
power and value to predict student retention. To quote Carey (2004), “The fundamental truth is
that students will not learn what institutions want them to learn it they are not around to learn it”
(p 7). It is a disservice to invest time and money in recruiting high school students who exhibit
those traits of strong academic success if those students do not remain in college to attain a
degree. While academic achievement is often measured in terms of GPA, academic efficiency
can be described in terms of time to degree and retention.

Rush (1991) reported that the retention rate of students who scored below a 19 on the ACT

was much lower then the students who had scored above a 19. In his study, 83.2% of the students
who scored above 19 on the ACT would return for a second year of studies while only 55.8% of
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those students who scored below 19 on the ACT would return for a second year of school. Rush
also found a correlation between high school GPA and the number of credits successfully
completed by College of Agricultural and Life Sciences students at the University of Idaho.
Students that achieved the highest GPA in high school successfully completed more college
credits per semester than those students who earned a lower high school GPA.

Cole and Boker (1989) found that high school agriculture students tend to select a major,
change that major less often, and complete a university degree in fewer semesters than non
agriculture students. Students had no perception of a difference in the ability of agriculture
programs and college preparatory programs in preparing them for college. A significant
relationship between retention for the sophomore year and a students’ involvement in
agricultural youth organizations like FFA/4-H has been found (Ball et al. 2001). Cole and Fanno
(1999) published findings of a study at Oregon State University which found that students with a
strong background in FFA and 4-H did not leave the college at as high a rate as those who did
not have that background. Students that came from schools that offered agricultural education
and FFA, where they were active participants, had more perseverance and motivation to reach
the goal of attaining a degree rather than quitting college after a year or two. These students once
recruited stayed the course and were often retained within the college of agriculture.

According to Ball et. Al (2001),

Colleges of agriculture across the nation must find ways to respond to the challenges of a
population and a workforce in the midst of a “brain drain.” Consequently, a research base
is needed to identify characteristics that can be used in predicting the academic
performance and retention of students in colleges of agriculture. (p. 56)

This study contributes to this knowledge base by using data collected over a 17-year period to
examine the relationship between context variables on the product variables of academic
achievement and academic efficiency.

Purpose and Objectives

This study was conducted as part of a larger study designed to describe incoming students
in the College of Agricultural and Life Sciences at the University of Idaho and assess their
ultimate success in college. The purpose of this study was to examine the relationship between
pre-collegiate demographic characteristics commonly used as predictors of student success and
the academic achievement and efficiency of students entering the college over a 17-year period.
The specific objectives of this study were to:

1. Examine the relationship between academic achievement and selected pre-collegiate

demographics of students who began study in the fall semesters of 1985-2002.
2. Examine the relationship between academic efficiency and selected pre-collegiate
demographics of students who began study in the fall semesters of 1985-2002.
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Methods and Procedures

Population and Sample

The target population for this study included all incoming students new to the College of
Agricultural and Life Sciences at the University of Idaho during the fall semesters 1985 through
2002 with the exception of students in the School of Family and Consumer Sciences. A total of
2,027 students were identified and included in the population frame and 1,459 instruments were
returned. Complete data was collected from 1,444 participants for an overall response rate of
71.12%. Nonresponse error was addressed in this study by comparing early responders to late
responders for statistical differences (Ary, Jacobs, & Razawieh, 1996; Lindner, Murphy, &
Briers, 2001; Miller & Smith, 1983). For the purposes of this study, late responders were defined
as the later 50% of the respondents (Lindner et al.). No statistical differences in data obtained
from the early responders and that obtained from the late responders was found.

Instrumentation

The data used in this study was collected from two different sources. The first instrument
was a survey of pre-collegiate demographic characteristics developed by the Department of
Agricultural and Extension Education as part of a multi-year study of incoming students to the
College of Agricultural and Life Sciences. The instrument gathered data such as gender, high
school attended, types of courses taken in high school, FFA and/or 4-H participation, high school
GPA, types of visits made to the university while in high school, whether or not a family
member attended the university, and type of residence. The validity and reliability of the
instrument was established by a panel of experts and pilot studies conducted by the department.
The second source of data was obtained from the students’ permanent university records and was
supplied by Management Information Services at the university. Management Information
Services was provided a list of student identification numbers, and using that list compiled the
following data for each study participant: official high school GPA, first semester college GPA,
average college GPA, cumulative college GPA, number of semesters on probation, number of
disqualifications, number of Dean’s referrals, degree(s) attained, number of credits per semester,
total number of credits earned, and number of majors declared.

Data Collection and Analysis

The survey instruments were coded with individual identification numbers for follow-up
purposes. Participants were mailed a cover letter, survey instrument, and return envelope. As the
researcher received completed instruments, the participants were removed from the list for future
contacts. Approximately three weeks after the first mailed contact, nonresponders received
replacement packets. In an effort to increase the overall response rate, two additional contacts
were made by mail, for a total of four, with participants who had not responded. Once received,
survey questionnaires were coded for electronic data entry and entered into a database. A total of
1459 were returned and entered. Missing data were coded as system missing. All 1459 survey
questionnaires were considered usable. However, when pairing this data with the data obtained
from Management Information Services, complete data was not available for 15 of the 1459
participants, yielding 1444 complete sets. Data were analyzed using SPSS” statistical package
for Windows™. The .05 level of significance was selected apriori for use in interpreting the data.
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Because the most often time frame used to measure graduation rates is six years (Carey,
2004), participants in this study were divided into two groups for analysis related to academic
efficiency in terms of degree attainment. The first group, students who entered in 1995-1998,
have had six or more years to complete their degree. The second group, students who entered in
1999-2000, have not had the standard six years in which to complete their degree. However, it
must be noted that both groups include new transfer students who would be expected to graduate
in less than the standard six year time frame.

Results and Findings

Objective One

One-way analysis of variance between each of the selected academic achievement variables
and the context variables are presented in Table 1. The First Semester GPA, (F=21.99, p<.05),
Average Semester GPA (F=18.44, p<.05), and Cumulative GPA (F=23.15, p<.05) were
significantly higher for students who reported not enrolling in a high school agricultural
education program as compared to those students who did enroll in a high school agricultural
education program. When analyzed as a function of FFA participation, students who reported
having been in FFA had significantly lower First Semester GPA, (F=21.67, p<.05), Average
Semester GPA (F=15.75, p<.05), and Cumulative GPA (F=18.50, p<.05), than their counterparts
who reported not having participated in the FFA.

First Semester GPA, (F=4.40, p<.05) was significantly different as a function of whether or
not students came from a farm/ranch background. In this achievement area, students who
reported having come from a non-farm/ranch background had significantly higher first semester
grade point averages than those students who had a farm/ranch background. There were no
statistical differences found in any of the other academic achievement variables as a function of
type of residence.

When analyzed by gender, females had significantly higher First Semester GPA, (F=26.77,
p<.05), Average Semester GPA (F=14.10, p<.05), and Cumulative GPA (F=12.75, p<.05), than
their male counterparts. No statistical differences were found in any of the achievement variables
as a function of whether a student entered as a new freshman or as a new transfer student.
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Table 1. One-Way ANOVA of Academic Achievement Variables by Context Variables

Context First Semester GPA Average Semester GPA Cumulative GPA

Variable n M SD F df  sig n M SD F df sig n M SD F df  sig
No HS Ag 691 296 085 2199 1 0.00] 691 283 0.81 1844 1 0.00| 690 295 0.73 23.15 1 0.00
HS Ag 748 2.74 0.88 751 2.64 0.85 749 2.75 0.80

No FFA 763 295 0.85 21.67 1 0.00| 763 281 0.81 1575 1 0.00| 762 2.93 0.74 18.50 1 0.00
FFA 676 2.73 0.89 679 2.64 0.86 677 2.75 0.81

Female 739 296 083 26.77 1 0.00{ 740 2.81 0.81 14.10 1 0.00| 739 292 0.75 12.75 1 0.00
Male 693 2.72 091 695 2.64 0.86 693 2.77 0.80

Farm/Ranch 704 2.80 0.88 440 1 0.04| 706 2.71 084 066 1 042| 704 281 0.79 332 1 0.07
Non-Farm 735 2.89 0.87 736 2.75 0.84 735 2.88 0.76

Freshman 1032 2.84 0.87 006 1 0.81]1033 272 083 076 1 0381032 2.82 0.78 227 1 0.13
Transfer 407 2.85 0.89 409 2.76 0.86 407 2.89 0.77
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Objective 2

One-way analysis of variance between each of the selected academic efficiency variables
and the context variables are presented in Table 2. Total semesters of college attended, (£=5.20,
p<.05), and number of majors declared (changed) (F=5.86, p<.05), were significantly different as
a function of participation in high school agriculture programs. Those students without high
school agriculture classes attended significantly more semesters and declared more majors than
those students who had enrolled in agriculture classes in high school. There were no statistical
differences found in any of the other academic efficiency variables as a function of high school
agricultural education program participation.

The same findings were obtained when the data was analyzed for FFA participation.
Students with FFA membership attended significantly fewer semesters (F=3.85, p<.05) and
changed their major fewer times (F£=6.65, p<.05) than those students without FFA membership.
There were no statistical differences found in the other efficiency areas based on whether or not
participants had been FFA members.

One-way analysis of variance between each of the selected academic efficiency variables
and type of residence revealed that number of majors (F=9.17, p<.05) and average semester
credits (F=5.82, p<.05) were significantly different as a function of type of residence. In these
efficiency areas, those students from a farm/ranch background had significantly fewer numbers
of majors and took more average semester credits than those students without a farm/ranch
background. There were no statistical differences found in total number of credits or total
semesters attended as a function of residence type.

Only total credits, (F=4.86, p<.05) and average semester credits (£=4.03, p=.05), were
significantly different as a function of gender. In these efficiency areas, females had significantly
fewer total credits but took more credits each semester, on average, than males. There were no
statistical differences found in any of the other efficiency variables based on gender.

When analyzed by entry status, total credits (F=109.46, p=<.05), total semesters attended
(F=74.86, p<.05), number of majors (F=14.36, p<.05), and average semester credits (F=33.67,
p<.05), were significantly different. Students who entered the college as new freshman had
significantly fewer total credits, attended more total semesters, had more majors, and enrolled in
more semester credits on average than students who entered as new transfer students.

Frequencies of degree attainment by year group using the six year graduation rate are
presented in Table 3. Of the 1,444 new students who entered during the fall semesters 1985
through 2002, only slightly more than half (52.8%, n=762) have attained a degree. However,
when divided into year groups, almost two-thirds (63.5%, n=694) of participants in the 1985-
1998 year have attained a degree whereas over three-quarters (80.6%, n=282) of participants in
the 1992-2002 year group have not attained a degree.
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Table 2. One-Way ANOVA of Academic Efficiency Variables by Context Variables

Context Total Credits Average Semester Credits

Variable n M SD F df sig n M SD F df sig
No HS Ag 691 107.58 48.71 3.59 1 0.06 691 13.33 3.54 1.09 1 0.30
HS Ag 752 102.50 52.80 751 13.13 3.72

No FFA 763 107.05 49.31 2.82 1 0.09 763 13.17 3.57 034 1 0.56
FFA 680 102.55 52.61 679 13.29 3.72

Female 740 102.04 50.72 4.86 1 0.03 740 13.41 3.59 4.03 1 0.05
Male 696 107.97 51.06 695 13.02 3.68

Farm/Ranch 706 104.04 50.63 0.42 1 0.52 706 13.46 3.55 582 1 0.02
Non-Farm 737 105.78 51.22 736 13.00 3.71

Freshman 1033 96.41 51.23 109.46 1 0.00 1033 13.57 339 33,67 1 0.00
Transfer 410 126.40 43.43 409 12.35 4.07

Table 2 (continued)

Context Total Semesters Attended Number of Majors Declared

Variable n M SD F df sig n M SD F df sig
No HS Ag 691 6.69 3.43 5.20 1 0.02 692 1.69 0.84 586 1 0.02
HS Ag 752 6.27 3.47 752 1.58 0.81

No FFA 763 6.64 3.43 3.85 1 0.05 764 1.69 0.83 6.65 1 0.01
FFA 680 6.28 3.48 680 1.57 0.82

Female 740 6.42 3.41 0.33 1 0.57 741 1.67 0.82 2.28 1 0.13
Male 696 6.53 3.50 696 1.60 0.84

Farm/Ranch 706 6.34 3.38 1.91 1 0.17 707 1.57 0.78 9.17 1 0.00
Non-Farm 737 6.59 3.53 737 1.70 0.87

Freshman 1033 6.95 3.57 74.86 1 0.00 1034 1.68 0.87 1436 1 0.00
Transfer 410 5.25 2.81 410 1.50 0.69
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Table 3. Degree Attainment by Year Group Using Six Year Graduation Rate

Years
1985-1989 1999-2002 Total
Achievement Variable Value Labels n % n % n %
Degree Attained Yes 694 63.4 68 19.4 762 52.8
No 400 36.6 282 80.6 682 47.2

Conclusions, Implications, and Recommendations

Findings of this study showed that students with high school agricultural education
program experience and FFA membership performed at significantly lower levels as compared to
students without agricultural education and FFA experience. Students that had enrolled in high
school agriculture programs had slightly lower first semester GPAs, average semester GPAs, and
cumulative GPAs. Of the students that enrolled in agricultural education classes in high school,
slightly over half of those students became members of the National FFA Organization. Those
students who were FFA members in high school also had significantly lower first semester
GPAs, average semester GPAs and cumulative GPAs. While statistically lower GPAs were
identified, it must be noted that GPAs of students with high school agricultural education
experience and FFA membership were still more than meeting the minimum standards of a
student in good standing with the university.

When comparing the GPA’s of farm/ranch residence and non-farm/ranch residence,
significant differences were found. Participants from a non-farm/ranch residence had higher first
semester GPA, average GPA, and cumulative GPA’s than those students from farm/ranch
backgrounds. While there is a significant statistical difference in these measures of academic
achievement, there is not a significant practical difference. Both groups have acceptable GPA’s
that are well within the acceptable GPA range for a student in good standing. A difference of
0.07 in Cumulative GPA has no practical application in determining that the type of residence
indicated the success of a student.

Significant differences were found in the academic achievement of females as compared to
males. Females out-performed their male counterparts in first semester GPA, average GPA, and
Cumulative GPA. Females had an average GPA that is 0.2 points higher than males on a 4.0
GPA scale. While statistically different, the Cumulative GPA of both males and females were
still more than meeting the minimum standards of a student in good standing with the university.

When comparing the entry status of students, there was no statistical difference found
between new freshman and those new students that had transferred to the university. However
findings of this study are consistent with Rocca and Washburn (2004) who reported that
incoming freshmen had higher standardized tests scores than incoming transfer students. It has
long been proposed that taking core general education classes at a junior college is advantageous
for many reasons such as lower costs, smaller class sizes, and increased individualized attention,
thus helping transfer students to increase academic aptitude to meet the admission requirements
of four-year institutions. Findings of this study show that students entering the university as
transfer students do not have an advantage in terms of academic achievement over those students
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who enter as freshmen. Each group is more than meeting the minimum standards set by the
university to be a student in good standing.

The academic efficiency of students was also evaluated to determine if pre-collegiate
demographics exerted significant influence. High school agriculture enrollees attended fewer
semesters than those students who did not enroll in agriculture education while in high school.
Students who did not enroll in agriculture classes changed their major significantly more often
than high school agriculture students. FFA members show the same type of statistical differences
in both total semesters attended and the number of majors attained in considering the academic
efficiency. These findings are consistent with the findings of Cole and Boker (1989) and would
suggest that high school agricultural education students and FFA members were more efficient in
college and more sure of their major, but while there is a statistical difference, the practical
significance is minimal.

When comparing efficiency variables by gender, females accumulate fewer total credits
than males. However, females take slightly more average semester credits than their male
counterparts.

New freshmen were found to have a significant statistical difference in that they took fewer
credits, attended more semesters, declared a slightly higher number of majors, and took more
credits per semester than new transfer students. It is not surprising that transfer students attended
fewer semesters. It is to be expected that transfer students would already have several credits
completed as opposed to new freshman who are just starting on their college curriculum and core
requirements. Transfer students also tended to declare fewer majors. Perhaps this is because they
were more focused on their future career plans and already well on their way with the classes
needed. New freshman, on the other hand, may have still been exploring their options and not yet
committed to just one field of study.

Based on the findings and conclusions of this study, it is recommended that the college
continue to utilize strategies that recruit those students with agriculture experience, such as being
involved in a high school agricultural education program, being a member of the National FFA
Organization, and being raised on a farm/ranch. While this study showed that over the last 17
years combined, these students did not perform as well as students without such experience, they
were still successful in college and more than met the minimum academic achievement
standards. Recruitment efforts should focus on attracting students with agricultural backgrounds,
especially those that bring higher academic abilities to college.

Findings of this study also identified transfer students as successful students within the
college. While the students who entered the university as transfer students had lower high school
GPAs and standardized tests scores that may have prevented them from enrolling as a freshman,
they nevertheless performed equally as well as students that did enter as new freshmen. It is
recommended that future recruitment efforts include strategies to attract, enroll, retain, and
graduate transfer students.

Retention in this study appeared to be an area of concern. Over one-third of the students
who entered the college from 1985-1998 failed to earn a degree. It is not enough to get students
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into the college. Emphasis should also be placed on keeping them enrolled and in good standing
with the university. It is recommended that students not be forgotten once attracted and enrolled.
Cole and Fanno (1999) reported that students without a strong background in FFA left college at
a higher rate than students with such a background. Further study should investigate the
relationship between college students who were enrolled in high school agricultural education
classes and FFA members and their attrition rate once enrolled in the college.

It is recommended that future studies involve the collection of data related to the out-of-
class activities of participants while in college. Data such as whether or not a student is
employed, and, if so, how many hours they work per week, as well as overall involvement level
in collegiate activities and organizations and personal responsibilities is needed to better
understand a student’s academic performance in terms of achievement and efficiency. One of the
limitations of this study is that it used two sources of information and conducted post hoc
analyses of the data to examine relationships between variables. There were not enough controls
in the data set to control for extraneous variables. Future studies should involve the collection of
data such that multiple variables could be controlled.
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Creative Thinking and Learning Styles in Undergraduate Agriculture Students

Curt Friedel, University of Florida
Rick Rudd, University of Florida

Abstract

Creativity is multidimensional and still not completely understood by psychologists.
Much research has given evidence that cognitive style of creative thinking is independent of
cognitive level of creative thinking. However, is a student’s learning style similar to their
cognitive style of creative thinking? This study attempted to examine the presence or absence of
relationships between student learning styles and student creative thinking. To determine this
relationship the Torrance Test of Creative Thinking and the Gregorc Style Delineator were given
to students enrolled in an oral communication course offered by the Department of Agricultural
Education and Communication at the University of Florida.

The researchers found no significant relationships between creative thinking ability and
learning style, except for Abstract Random learners who scored lower in the creativity constructs
of fluency and elaboration. Also, students scored high in the creative construct of elaboration
with mean scores in the 99" percentile and originality was the only creativity construct with
mean scores below the 75" percentile. The results of this study indicate that more research is
needed in the area of learning styles and creative thinking.
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Introduction and Theoretical Framework

New ideas continually change our world. In every domain, the increase of knowledge
and the communication of this knowledge lead to scientific breakthroughs that make our lives
better. This phenomenon requires business firms to seek creative individuals to generate more
ideas to maintain the firm’s competitive advantage. How do colleges and universities supply
firms with graduates capable of producing new ideas? What are the cognitive skills of a creative
person?

Scholars in agricultural education have investigated higher order thinking skills, styles of
learning, and student achievement, but there have been few attempts involving more than one
trait that have been completed to allow faculty members in agricultural disciplines to utilize the
findings in college classrooms (Rudd, Baker, & Hoover, 2000). This study attempted to examine
both student learning styles and their ability to think creatively and then to identify relationships
between the two. That is, does the style by which a student learns correlate with how they
creatively think? This inquiry should help faculty preparers to teach for creativity in light of the
relationship (or absence of a relationship) with student learning style.

Learning Styles

Learning style theory asserts that students become successful academically in learning
environments that match their own learning style (Kolb, 1984). Although students have a
learning style preference, all learners have the ability to learn in settings that conflict with their
preferred learning style. Rudd, Baker, and Hoover (2000) found that there was no relationship
between learning styles and critical thinking or intelligence. Scholars in agricultural education
have concluded that learning styles effect student learning (Cano, 1999; Dyer, & Osborne, 1996;
Garton, Spain, Lamberson, & Spiers, 1999). These studies found significance between multiple
learning styles and student achievement.

The Gregorc (1982a, 1982b) Style Delineator divides learning styles into how people
acquire information (perception) and how people store information (ordering). Perceptual
capabilities are categorized as abstract or concrete while ordering capabilities may be sequential
or random. Quadrants are thus formed yielding four mediation channels: Concrete Sequential
(CS), Concrete Random (CR), Abstract Sequential (AS), and Abstract Random (AR). Gregorc
further asserts that many individuals have a preference for one or two of these channels with
little flexibility in adapting to learning situations encompassing different learning styles.

Gregorc (1979) proposes that behaviors assist in determining how a person’s mind learns,
operates and adapts to the environment. According to Gregorc (1982a), an individual dominant
in one of the four mediation channels will have distinct learning preferences. An individual with
a CS learning style will approach learning sequentially in a step-by-step linear format. Their
thinking process is instinctive and deliberate and their creative skills are focused on the
refinement and duplication of an already existing idea. Concrete Random (CR) learners
approach learning in random three dimensional patterns. Learners with a CR preference think
intuitively and impulsively and their creativity is described as inventive, original and visionary.
Individuals possessing an AS learning style order information sequentially with various
branches. They think logically and are analytical. An AS learner will express creativity by
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synthesizing ideas based on theory. The AR learner orders information randomly in web-like
structures. A learner with AR characteristics will think using emotion and will be critical. Their
creativity originates in imagination and the fine arts. Gregorc further elaborates that there are
other factors not measured by the Gregorc Style Delineator that affect behavior, however they
are not as salient as perception and ordering.

Even though learning styles have been suggested as a factor affecting student learning,
the literature has expressed restrictions on the theory. Price (2004) found discrepancies between
students’ self-reported learning style and actual study processes. She concluded from the use of
the Learning Style Questionnaire, the Group Embedded Figures Test and the Cognitive Style
Analysis that “the value of learning style tests is limited” (p. 696). Jones, Reichard, & Mokhtari
(2003) found that learning styles are “subject area sensitive” (p. 373) with students moving from
one learning style quadrant to another based on the learning strategies required for the particular
situation.

Creative Thinking

Creativity is still perplexing to many psychologists with many theories unable to
completely explain the construct. Research into creative thinking can be divided into the
creative product, process, person and place (environment). This study focused on creative
thinking skills of the person. Kirton (1994) in his theory of adaptors and innovators separates
creative thinking into cognitive style and cognitive level with the two being unrelated
statistically. He further elaborates by describing innovators as undisciplined, looking for
alternative avenues of solution and approaching tasks from unsuspected angles; alternatively, he
describes adaptors by precision, reliability, efficiency, prudence, discipline and conformity (p.
10). An individual who has taken the Kirton Adaption-Innovation (KAI) Inventory is placed on
a continuum of adaption and innovation in terms of how they view problems.

Much research pertaining to an individual’s creative level has been attributed to the work
of Guilford (1950; 1975) and Torrance (1998) in developing constructs such as fluency,
flexibility, originality, elaboration and redefinition. The Torrance Test of Creative Thinking
(TTCT) is an instrument used to measure these constructs. More specifically the TTCT
measures creative thinking capabilities including: fluency, flexibility, originality, elaboration,
abstractness of title, resistance to closure, emotional expressiveness, articulateness, movement or
action, expressiveness, synthesis or combination, unusual visualization, internal visualization,
extending or breaking boundaries, humor, richness of imagery, and fantasy. Torrance et al.,
(1990) states that the possession of these abilities does not guarantee creative behavior and that
motivations and skills are necessary for creative achievement.

There has been little research presented concerning creativity in the agricultural
education literature despite the close link between creativity and problem solving. There is no
differentiation between the cognition required for problem solving and that needed for creativity
(Kirton, 2003; Torrance & Goff, 1989). However, Baker, Rudd and Pomeroy (2001) used the
TTCT and the California Critical Thinking Disposition Inventory (Facione, Facione, &
Giancarlo, 1996) to determine the relationship between critical thinking and creative thinking.
Their analysis found no significant relationship between the two manners of thought.
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The increased interest in cognitive level and cognitive style in the creative thinking
literature have lead researchers to examine other measures that could possibly provide insight
into these two facets of creativity. Correlations have been found between the TTCT and KAI in
the constructs of originality (.35), flexibility (.33), and elaboration (.35) (Kirton, 2003). Kirton
argues that because these correlations exist, the TTCT is not a pure measure of cognitive level (p.
161). Isaksen and Puccio (1988) conclude that there needs to be a better understanding between
the relationship of cognitive level and cognitive style.

Torrance (1982) found relationships between the Human Information Processing (HIP)
Survey (Torrance, Taggart, & Taggart, 1984), a measure of an individual’s problem solving style
by left brain, right brain, integrated or mixed, and the Gregorc Style Delineator. Concrete
Sequential (CS) styled learners held significant positive correlations ( r = .49 and .67) with the
Left Hemisphere scale and correlated negatively (r = -.40 and -.35) with the Right Hemisphere
scale. The CR learning style held significant negative correlations (r = -.41 and -.68) with the
Left Hemisphere scale and correlated positively (r = .38 and .33) with the Right Hemisphere
scale.

In a study of undergraduate students (N = 135 and N = 109) enrolled in a problem solving
class, Joniak and Isaksen (1988) studied the relationships of the Gregorc Style Delineator and the
KAI. They found correlations with CS (-.56) scores and AS (-.38) scores inversely related to
KALI total scores, while correlations with CR (.55) and AR (.29) scores were positively related to
the KAI total scores (p. 1046). This provides evidence that individuals with sequential ordering
are typically adaptors on the KAI and individuals with random ordering appearing to be
innovators. However, Joniak and Isaksen discovered the reliability of the Gregorc Style
Delineator in this study had low alpha coefficients (.23 to .66).

Purpose and Objectives

This purpose of this study was to explore the relationship between undergraduate
students’ level of creative thinking and their learning style.

The specific objectives of this study were to:

1. determine selected demographic information;
2. determine student level of creative thinking;
3. determine student learning styles, and;

4. compare student learning styles, student level of creative thinking, and selected
student demographic information.

Methods

Students enrolled in Effective Oral Communication (AEE 3030) during the fall semester
of 2003 were selected for this census study. All students at the University of Florida enrolled in
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the College of Agriculture and Life Sciences are required to take AEE 3030 or an equivalent oral
communication course, therefore the class was selected to represent a broad range of majors.

Instrumentation

Demographic data were collected with an instrument developed by the researchers. Items
on this instrument were chosen by the researchers based on demographic information frequently
found in the literature concerning learning styles (Cano, 1999) and creativity (Baker, Rudd, &
Pomeroy, 2001).

The Gregorc Style Delineator was administered to measure the dominant learning style of
students into combinations of Concrete Sequential, Concrete Random, Abstract Sequential and
Abstract Random. A score of 27 or higher in one of the four categories specifies a dominant
learning style with each category having a range from 10-40. It is possible for participants to
have more than one learning style (two categories having scores at or above 27) or an individual
not having any preference for a learning style (no categories have a score at or above 27).

The author of the Gregorc Style Delineator developed the instrument with a
phenomenological approach rather than an empirical approach (Benton, 1995). Gregorc (1982b)
reported reliability alpha coefficients .89 to .93. and predictive validity correlations .55 to .76.
However, many questions have been raised concerning this instrument. Because the sum of
scores for each construct always equals 100, there is no reflection of intensity of a learning style
in relation to the other scales questioning if a higher score really indicates a dominant style
(Benton, 1995). In a factor analysis, Joniak and Isaksen (1988) found only 4 to 6 of the 40 words
used as describers on the Gregorc Style Delineator loaded on each of the four constructs. The
author of the instrument has promised that the Gregorc Style Delineator “should not be relied on
for predictive or diagnostic purposes” (Ferro, 1995) until further research is conducted. Despite
these limitations, the Gregorc Style Delineator’s correlation with other levels of cognitive style
justified the use of this instrument.

The TTCT provides quantitative standardized scores and national percentiles for the
following constructs: 1. fluency — the ability to produce a number of interpretable and
meaningful ideas; 2. originality — unusualness or uncommonness of response; 3. elaboration —
number of details that contribute to an idea or response; 4. abstractness — ability to produce good
titles capturing the essence of the idea or response; 5. resistance to premature closure — ability to
delay closure long enough for original ideas to be possible. Intra-rater reliability coefficients are
reported by the developer above the .90 level with content and construct validity established
(Torrance et al., 1990).

Torrance (1974) determined predictive validity of the TTCT by measuring quantity of
creative achievements, quality of highest creative achievement, and creativeness of future
aspirations (N = 46). After six years, results yielded validity coefficients of .50, .46, and .51
respectively with the total creative thinking score. In a longitudinal case study of 40 years (N =
18), Millar (2002) found predictive validity of the TTCT by interviewing participants and
observing creative achievements of students who scored high on the TTCT in 1958. Problems
with the TTCT include measuring the construct of originality based on frequencies of 500
unspecified participants with no frequency criteria used (Chase, 1985). The variable “creative
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strength” (Chase, 1985) is also unclear. The TTCT does not measure every facet of creativity
(Treffinger, 1985), which has never been the claim of the developer. Clapham (2004) found that
divergent thinking is multidimensional and instruments measuring creativity are not
interchangeable. This includes the TTCT Verbal instrument and the TTCT Figural instrument
which only shared 12.96% of their variance even though the two instruments presume to
measure divergent thinking. Given the above limitations, the TTCT is “the most researched and
analyzed instrument among those available” (Treffinger, 1985) in measuring creative thinking.

The Torrance Test of Creative Thinking — Form A (Figural), Gregorc Style Delineator
and an instrument asking demographic information were administered to the oral communication
class in the fall semester of 2003. The TTCT was scored by the researchers who were trained by
Scholastic Testing Service, Inc. and cross checked by another trained individual not associated
with this study. A bi-variate correlation procedure was used to calculate Pearson’s correlation
coefficient to determine relationships. Descriptive statistics and cross-tabulations were used to
determine frequencies.

Results and Findings

The TTCT had a post-hoc reliability alpha coefficient at .81 and the Gregorc Style
Delineator had post-hoc reliability alpha coefficients for the constructs of CS (.72), AR (.70), AS
(.49) and CR (.64).

The first question addressed by this study was to determine selected demographic
information of the participants. A total of 110 students participated in the study. The population
consisted of 69 females and 41 males. The majority of the students were sophomores (51.8%)
with a mode age of 19 years. A total of 27 majors were represented with only one major
(microbiology) contributing to more than 10% of the population. The self-reported ethnicities of
the students were Caucasian (59.1%), Hispanic (13.6%), Asian (11.8%), African American
(10.9%) and other (4.5%). Students in this class held a self-reported cumulative GPA mean of
3.28 (SD=0.47).

The second question addressed by this study was to determine the student level of
creative thinking as determined by the TTCT. The mean total score of the TTCT of this
population was 122.1 (SD = 17.9) ranking them in the 80" percentile. The scores ranged from a
low score of 51.0 (1% percentile) to a high score of 160 (99" percentile). A total of 22 students
scored below the 50™ percentile, while a total of 16 students scored at the 99™ percentile. Means
of the subscale scores for the population include: elaboration 137.0 (99™ percentile), resistance to
closure 111.6 (85™ percentile), abstractness of title 110.9 (83™ percentile), fluency 108.7 (78"
percentile), and originality 102.4 (60" percentile). See Table 1.
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Table 1. Average Scores of Creative Thinking N = 110

Creative Thinking Construct M National % SD Min Max
Elaboration 136.96 99 20.93 68 160
Resistance to Closure 111.58 85 21.80 67 148
Abstractness of Title 110.93 83 28.30 0 160
Fluency 108.69 78 22.03 56 154
Originality 102.35 60 23.63 40 150
Total Score 122.10 80 17.87 51 160

The third question addressed by this study was to determine learning styles of the
participants. The Gregorc Style Delineator categorizes participants who score between 27 and
40 points a dominant learning style. Students in this population were categorized as a
combination of CS and AS styles (20.9%), a combination of AR and CR styles (20.0%) and an
additional 17.3% of the students were categorized as CS styles. See Table 2 for additional
frequency information concerning gender.

Table 2. Learning Styles by Gender N =110

Total Male Female

Learning Style  f % f % f %
CS-AS 23 20.9 10 24.4 13 18.9
AR-CR 22 20.0 9 22.0 13 18.9
CS 19 17.3 6 14.6 13 18.9
CR 13 11.8 8 19.5 5 7.2
AR 11 10.0 2 4.9 9 13.0
CS-CR 9 8.2 3 7.3 6 8.7
AS 5 4.5 1 2.4 4 5.8
CS-AR 3 2.7 0 0 3 43
AS-CR 3 2.7 2 4.9 1 1.4
AS-AR 2 1.8 0 0 2 2.9

Note. Scores at 27 or higher determined dominant learning style.

The fourth question addressed by this study was to compare student learning styles,
student level of creative thinking, and selected student demographic information. Slight
significant positive and negative correlations were found within the data when comparing
dominant learning styles with demographic information. Considering gender, 36.2% (n=25) of
the females held an AR dominant learning style. There was small significant correlation (r =
.249) between females and the AR style. Males in the population displayed a small significant
correlation (r = .206) with a CR dominant style, with 53.7% (n=22) of the males in the
population as CR dominant learners. The data shows a small, significant correlation between the
CS dominant and self-reported cumulative GPA (r =.239). A large majority 87.0% (n=47) of
the CS dominant learners reported a GPA higher than a 3.0. Students categorized as a CR
dominant style had a small negative correlation (r = -.267) with GPA. Nearly 1/3 (n=13) of the
CR learners reported a GPA below 3.0. Students with an AS dominant style had a small
correlation (r = .228) with 45.5% (15) of AS dominant students having a GPA between 3.0 and
3.5. See Table 3.
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Table 3. Dominant Learning Style by GPA N=110

GPA >3.75 3.5-3.75 3.0-3.5 2.0-3.0 1.0-2.0
Learning Style % f % f % f % f %
CS 13 240 10 185 24 444 5 9.3 0 0
CR 4 8.5 7 149 23 489 11 234 2 4.2
AS 7 212 7 212 15 455 2 6.1 0 0
AR 3 8.3 8 222 16 444 8 22.2 1 2.8

Note. Individuals can be classified in more than one dominant learning style resulting in greater frequencies than
individuals. Percentages reported as total within GPA category.

One significant correlation was discovered when comparing TTCT scores to students’
demographic information. Considering gender, a correlation was found with the creative
thinking construct of elaboration (r = .374) with 69.6% (48) of females scoring in the 99"
percentile; while less than half (43.9%) of males scored in the 99" percentile in elaboration. See
Table 4.

Table 4. Correlations of Creative Thinking and Selected Demographics N = 110

Cumulative
Creative Thinking Construct Gender GPA Major Class Status
Elaboration 374" .067 .164 -.127
Resistance to Closure -.004 -.134 -.024 .008
Abstractness of Title -.047 114 .068 -.134
Fluency 077 122 .095 .054
Originality .080 .050 .054 .050
Total Score 125 078 118 -.097

* designates significance at .05.
Minor correlations were discovered comparing constructs of creative level to dominant
learning styles. Students categorized as an AR dominant style learner expressed a small negative

correlations with fluency and originality (r = -.206 and -.223). See Table 5.

Table 5. Correlations of Creative Thinking and Learning Styles

Learning Style
Creative Thinking Construct AR CR AS CS
Fluency 206 -011 031 182
Originality 223" -128 180 186
Elaboration 072 .043 .030 -.139
Abstractness of Title -.060 -.028 .084 .012
Resistance to Closure -.071 .093 -.124 .083
Total Score - 111 .023 .048 .042
Note. N =110. * designates significance at .05.
Conclusions

The students participating in this study were predominantly female (62.7%) and
represented 27 majors. The mode was 19 years of age. Individuals were mostly Caucasian
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(59.1%) with the remainder of the students attributing to a diverse population of Hispanic
(13.6%), Asian (11.8%), African American (10.9%), and other (4.5%). No correlations were
found between ethnicity and creative thinking ability.

According to the TTCT, students’ mean total creative thinking ability score (122.1) was
relatively high at the 80" percentile. Students scored incredibly high in the TTCT construct of
elaboration with the mean (136.96) at the 99" percentile. Specifically, 48 females (69.6%)
scored in the 99" percentile in the construct of elaboration, while 18 males (43.9%) scored at the
same level in elaboration.

Approximately one third (36.2%) of the females in the population were AR dominant
learners, while approximately half (53.7%) of the males in the population were CR dominant
learners. There were significant correlations concerning learning style and self-reported
cumulative GPA. In a particular area of interest, correlations were found with students having a
CS dominant learning style and self-reported higher cumulative GPA with 87.0% (47) having
above a 3.0. Furthermore, 27.7% (13) of students having a CR dominant learning style held a
cumulative GPA at or less than 3.0.

There were no correlations between learning styles and creative thinking ability; except
for AR learners who had lower scores in fluency and originality. According to Kirton’s (1994)
adaption-innovation theory of cognitive style, all people have original ideas. However, adapters
tend to produce a smaller number of original ideas that tend to be more relevant, sound, and
useful; while innovators generate a larger number of original ideas of which many are not as
sound, relevant or useful. If adaptors tend to have sequential perceptual capabilities and
innovators tend to have random perceptual capabilities (Joniak, & Isaksen, 1988) then this
study’s findings conflict with previous research.

The Gregorc Styles Delineator suffered from poor reliability alpha coefficients for the
constructs of AS (.49) and CR (.64). Despite the questions raised concerning this instrument, it
may have potential to be a measure of cognitive style of creative thinking defined by Kirton
(1994), if further researched and developed.

Implications

e This study is limited to the population studied and the reader should not apply the results
beyond this population of students.

e Gender is a significant variable in the creative ability construct of elaboration. Females
tended to score high in elaboration with 69.6% (48) of the females scoring in the 99
percentile. Why does this exist? More research is needed to account for variables that
can distinguish these differences.

e Originality is the only creative thinking construct with mean scores below the 75"

percentile. Why is this construct lower than other constructs of creative thinking? More
research is needed to examine the construct of originality and how it can be measured.
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Faculty at the University of Florida may need to focus instruction to support students’
ability to form original ideas.

It is important to realize the slight relationship between learning style and creative
thinking. Is learning style and cognitive style of creative thinking synonymous?
Learning style research may have a potential impact on creativity if learning styles can be
accurately measured. More research is needed to understand the significance of learning
styles as a cognitive style of creativity and its implications in creatively solving problems.

Learning styles were significantly related to the students’ self-reported cumulative GPA
with CS learners having higher cumulative GPA and CR learners having a lower
cumulative GPA. If this is true, university faculty need to rethink their teaching
methodology and design instruction to meet the needs of other learning styles, especially
if learning style is not related to intelligence.

Many questions were raised about the Gregorc Style Delineator, but it may have potential
to measure cognitive style of creative thinking. The researchers recommend that the
Gregorc Styles Delineator not be used until it is further researched and developed.

Creative thinking is multidimensional with many factors contributing to the construction
of an idea. Why did the creative thinking construct of elaboration score high in this
study? More research is needed to determine if course design and teaching methodology
has an affect on elaboration as well as other constructs of creative thinking.

This study raises many questions for additional research. It is the researchers’ hope that

further investigation of cognitive style and cognitive level will improve curriculum to
meet the demands of businesses’ need for creative individuals.
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Abstract

The development of electronic curriculum materials holds great promise and rewards for
both educators and learners alike, but little research has been conducted to determine the
effectiveness of incorporating multimedia components within an electronically-delivered unit of
instruction. This research tested the theory of cue-summation (multiple cues across multiple
channels) in a high school agricultural education setting and measured the effectiveness of the
instruction and satisfaction level of the student.

Curriculum materials were created and placed on CD-ROM for asynchronous delivery
capability. Materials comprised a week-long unit of instruction on milk processing and were
developed in three treatments, text-only materials, text and an audio/video component, and
audio/video and still images. These three treatments represented single cue, redundancy and
cue summation, respectively.

one hundred five high school agriculture education students participated in the study.
Instrumentation used included a pretest/posttest for cognition as well as researcher-developed
satisfaction and demographic instruments.

The researchers found that students in treatments containing audio/video components
scored significantly higher on the posttest than students who received text-only. Redundancy
and cue-summation produced statistically similar posttest scores, however, students in the cue
summation treatment group reported significantly higher satisfaction scores than students in the
redundant condition group.
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Introduction

In the ever-changing world of education, trends and innovations seem to come and go as
often as classes of students. Teachers have little time to adopt new instructional techniques and
curriculum before they are outdated and replaced with the “next big thing.” In this fluid
environment, one innovation seems to have the potential to become not only a common
educational instrument, but one that holds great promise for the future of education. Distance
education is not a new concept. The origins of the methodology can be traced back to
correspondence courses, the so-called “home-study,” first formalized by the Chautauqua Institute
in 1883 (Moore & Kearsley, 1996).

With the rise of the Internet, educational institutions now have the ability to not only
transfer text-based materials, similar to the original correspondence courses, but to provide the
student with hypertext, audio, video, interactive chat and many other methods of instructional
delivery. The teacher has now become a facilitator with the responsibility of collecting and
disseminating information to the students in the most effective manner. Selecting a mode of
delivery has become as important as the content.

For many facilitators, it remains difficult to adequately learn and apply the knowledge
needed to incorporate multimedia aspects into a distance-delivered course. Computer programs,
hardware, video cameras, microphones and web-servers all play major roles in adding
multimedia to a distance course. If facilitators are expected to invest a great deal of time and
expense into producing a distance course, they should expect that their efforts will result in an
increase in learning and retention by the student when compared to the traditional, text-only
version.

Theoretical Framework

This research was based on two theories of cognitive psychology. The overall theory was
the theory of information processing. This theory focuses on how the human memory system
acquires, transforms, compacts, elaborates, encodes, retrieves and uses information. The model
divides the memory system into three main storage structures: sensory memory, short-term
memory and long-term memory. Each structure is synonymous with a type of processing
(Burton, Moore, & Holmes, 1995).

In the first type of memory, sensory memory, input is accepted primarily through sight
and sound and is processed within three to five seconds. The sensory registers briefly hold the
information until the stimulus is recognized or forgotten. According to Klatzky (1980), this
assigns meaning to stimulus. For example, the letter “A” is recognized as a letter rather than just
a group of lines. From the sensory memory, information travels to the short-term memory.

Information that is recognized and transferred to short-term memory can remain active
for 15-20 seconds without rehearsal (Klatzky, 1980) and must be rehearsed, elaborated, used for
decision making, or stored in long-term memory before it is forgotten. For this reason, Klatzky
termed short-term memory, “working memory.” According to Miller (1956), the short-term
memory has room for about seven chunks of information, plus or minus two, depending on the
individual. Because of this limited cognitive capacity, information must be coded and stored into
long-term memory.
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Long-term memory is an unlimited and permanent storehouse of information that is
complex in structure and function. Long-term memory receives information from both sensory
memory and short-term memory. Information in the sensory registers is compared to
information in long-term memory for recognition, and long-term memory stores input from
sensory memory and short-term memory.

The second theory that applies to this study is cue summation. This is an information
processing theory that deals specifically with learning and retention in a multimedia
environment. The cue summation theory states that learning is increased as the number of
available stimuli are increased (Severin 1967a). Severin (1967b) goes on to state that: “Multiple-
channel communications appear to be superior to single-channel communications when relevant
cues are summated across channels, neither is superior when redundant between channels, and
are inferior when irrelevant cues are combined (presumably because irrelevant cues cause
interference between them),” (p. 397). In other words, the stimuli provided on different channels
have to be relevant to each other or the distraction would cause a decrease rather than an increase
in learning and retention.

Severin (1968) found that the combination of auditory signals with a visual presentation,
providing a different but related cue to the stimulus object, was more effective in producing
recognition than a combination with a visual presentation of the same cue — a redundant
condition.

A unit of instruction on dairy processing was created using material provided by
Instructional Materials Service (IMS). Three versions of this unit were copied to CD-ROM and
distributed to high school agricultural education students. The three treatment levels reflected
the characteristics of the theory of cue summation (Severin 1967a). The first treatment was a
simple, text-only version of the curriculum. The second level included both text and an
audio/video stream of the material. The third treatment level used the same audio/video stream
but replaced the text with relevant pictures. Students were asked to view the unit and complete
the posttest on the material. Scores for high, low, and total cognition were recorded; however,
the findings reported in this study are limited to total cognition and total satisfaction.

Table 1 demonstrates the levels of the treatment where the first level was a single cue
consisting of the visual channel in the digital mode (single cue). The second level combined text
with the spoken word using both the audio and visual channels but within the same mode
(redundancy). The third level used the audio channel and digital mode for the first cue and the
visual channel and iconic mode for the second cue (cue-summation).
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Table 1. Treatment Levels Based on Cues Combinations in Channels and Modes.
Channels
Audio Visual
Digital Spoken word Printed word
“pasteurizer” > “pasteurizer” '
Modes ‘ ‘
Iconic Sound of a pasteurizer Picture of a
in operation pasteurizer *
'Single Cue - Visual Channel, Digital Mode
’Redundancy — Audio and Visual Channel, Digital Mode
*Cue Summation — Audio and Visual Channel, Digital and Iconic Mode

Purpose Research Hypotheses

The purpose of this study was to provide an asynchronous, electronically delivered unit
of instruction to high school agricultural education students and compare performance based on
the combination of channels used to provide the information. These channels (text, audio, video
and images) were incorporated in an instructional unit on milk processing and delivered to the
students on CD-ROM.

Research Hypotheses
As a means of accomplishing the purpose of the study, two major hypotheses were tested:

1. Within the constructs of a multimedia course, total student cognition will
significantly increase as the number of differentiated channels used to deliver
instruction increases, holding previous knowledge of the subject matter constant.

2. Students in treatment groups with material presented using cue summation will
experience significantly greater course satisfaction than those presented with the
redundant treatment and a single cue.

Methods and Procedures

Population and Sample

The population for this quasi-experimental, non-equivalent control group design study
included primarily first-year agricultural education students. The unit of instruction was
administered by student teachers at six student teaching centers. Within these six schools, the
entry-level agriculture course was taught in 12 classes, making up the sample for this study.
Each of the 12 classes was then randomly assigned to a treatment group.

This sampling plan yielded a sample size of 169 students, with 50 students in treatment
group one, 64 students in treatment group two and 55 students in treatment group three. During
the course of the research, several issues came to light that would reduce the number of students
in each treatment group. Mortality based on student transfers, failure to complete consent forms,
and absences reduced the number of observation in each treatment group. Two classes were also
removed for failure to complete the unit according to the instructions. These reductions resulted
in 105 students that participated in all aspects of the study.
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According to Gall, Borg, and Gall (1996), a group size of at least 15 observations is
needed to accurately conduct experimental research, but in general, each group should be
maximized as much as possible given researcher time and financial constraints. According to
Kirk (1995), sample size can be calculated based on the number of levels of the independent
variable being tested and the desired alpha level (). In this case, the researchers were testing
three levels of the independent variable and set the a priori alpha level at .05 for determining
significance. In this case, group sizes of 21 subjects per treatment were required in order to meet
these qualifications. The actual treatment groups of 26, 49, and 30 were more than required for
this study.

Instrumentation

The original pretest/posttest consisted of 10 true/false, 10 multiple-choice and three short
answer questions. The true/false and multiple-choice questions were derived from the two IMS
curriculum unit tests provided in the teacher’s guide. The true/false questions were used exactly
as presented by IMS, but the multiple choice questions were created from short answer and fill-
in-the-blank type questions. This was done in order to ensure accuracy and constancy of scoring
the instrument. The first 20 questions were all lower-level cognition items. These questions were
written to match the objectives of the unit as stated by IMS.

The last three questions were researcher-developed, open-ended questions that allowed
for higher order thinking in the responses as defined by Newcomb and Trefz (1987). The
information in these three questions was not taught directly in the course of the unit, but required
students to evaluate the information they had learned and apply it to a new situation.

Great care was taken by the researchers to ensure that items accurately reflected the
constructs within the curriculum. Content and face validity of the pretest/posttest was verified
by a national panel (Gall et al., 1996) of food science, dairy science and dairy processing faculty
members. Minor changes were made based on the panel’s recommendations.

A sample of eighteen students was selected to pilot test the instrument for reliability. The
students were instructed to carefully consider each question and make their best attempt to
determine the correct answer. These scores were entered into Microsoft Excel® as 1 (correct
answer) and O (incorrect answer). SPSS was used to determine the KR-20 coefficient alpha. The
results of this analysis yielded an r =.52. This process also determined that three of the original
20 questions were negatively impacting the reliability of the instrument. Eliminating these
questions resulted in an r = .83. The three items which negatively impacted the reliability of the
instrument were permanently deleted from the pretest/posttest before it was administered to the
study participants. This yielded 17 true/false, multiple-choice questions as well as three open-
ended, short answer questions. The post-hoc reliability score decreased slightly to r =.77.

Following the completion of the unit, students were administered an instrument to
determine satisfaction levels. This instrument was designed to determine student satisfaction in
three areas: Clarity, Delivery, and Content. Each section was comprised of five questions and
allowed students to answer using a Likert-type scale with one being “Strongly Disagree” and five
being “Strongly Agree.” Face and content validity were verified using a team of three faculty
members who possessed knowledge and experience in creating similar instruments. In order to
determine reliability, a pilot test was conducted using 35 agriculture students enrolled in similar

2005 National AAAE Research Conference 216



distance education courses. Cronbach’s alpha was calculated on instrument and was a = .90.
This remained constant in a post-hoc reliability test.

Data Collection

Students in the selected schools were given an informed consent form to be read and
signed by their legal guardians. The researchers traveled to each school to collect these forms as
well as data on demographics.

During these visits, the researchers administered the pretest. Data from these two
instruments were coded and entered into SPSS for analysis at a later time. The informed consent
forms were collected from the students and coded 1 (allowed) and 0 (disallowed) into the same
database. Only data collected from students who were allowed to participate were included in
the final statistical analysis.

The student teachers involved in the data collection process participated in a training
session during the four-week, on-campus “block” before their field work began in the fall of
2003. During the week of Oct. 6-10, 2003, the student teachers facilitated the unit of
instruction, conducted the laboratory experiment, collected homework and administered the
posttest. All materials were returned and the tests were graded by the team of researchers.

Analysis of Data

Data were collected and imported to SPSS version 11.0 for Windows for analysis. In
order to analyze the data on student cognition, several techniques were used. The student pretest
was correlated to the posttest to determine the relationship between the two instruments.
Trochim (2001) suggests that in order to use ANCOVA, the pretest should be highly correlated
to the posttest. If a high correlation exists (r > =.7), it is recommended that ANCOVA be used
to hold previous student knowledge constant by mathematically adjusting the posttest scores. A
moderate or low ( r=<.7) allowed the researchers to disregard the pretest scores and conduct a
one-way ANOVA to determine the effect of the treatment groups on the posttest score. Contrast
coding was used to determine differences in groups when the ANOVA indicates a statistically
significant difference between treatment group scores. Treatment one was compared to
treatments two and three, then treatment two was compared to treatment three.

Another purpose of using contrast coding was to check for the presence of trends in the data.
The shape of the functions relating the treatment levels to the level of cognition were of interest
to the researchers. SPSS for Windows 11.0 was used to determine effect size and was reported
as eta squared (1%). In general, 1y’ is interpreted as the proportion of variance of the dependent
variable that is related to the factor. Traditionally, ﬁz values of .01, .06, and .14 represent small,
medium and large effect sizes, respectively (Green, Salkind, & Akey, 2000). In order to analyze
the data on student satisfaction a similar technique was used.
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Result/Findings

Research Hypothesis 1. Within the constructs of a multimedia course, total student
cognition will increase as the number of differentiated channels used to deliver
instruction increases, holding previous knowledge of the subject matter constant.

A Pearson Product Moment Correlation was calculated to determine the relationship
between the pretest total score and the posttest total score. The resulting value for this
calculation was determined to be r = .16. Because this value was less than r <.70 (Trochim,
2001), a one-way analysis of variance was conducted to evaluate the relationship between total
cognition and the three treatment levels of the independent variable. The dependent variable for
this research hypothesis was the student’s total cognition for the unit of instruction as measured
by the posttest total score for each individual student. Results of the one-way ANOVA are
reported in Table 2.

The ANOVA was statistically significant, F (2, 102) = 4.805, p =.010. The strength of
the relationship between the three treatments and the posttest score, as assessed by SPSS, was
medium with the three treatment levels accounting for 8.6% of the variance of the dependent
variable. Levene’s statistic was calculated to determine homogeneity of variances. The results
of this test were not significant, F (2, 102) = 2.963, p = .056, therefore the researchers assumed
that the variances of the three treatment groups were not significantly different from each other.
Contrast coefficients were used to evaluate differences among the means. Two contrast groups
were created. Contrast one compared treatment one (text-only) to treatments two (text + A/V)
and three (images + A/V). Contrast two compared treatments two and three.

Table 2. Changes in Total Posttest Scores for Text-Only, Text + Audio/Video, and Images +
Audio/Video.

Group n M SD

Text-Only 26 11.19 2.980

Text + A/V 49 13.80 3.840

Images + A/V 30 13.72 3.923

Total 105 13.13 3.805

Source SS df MS F p 7
Between 129.675 2 64.837 4.805 010 086
Within 1376.339 102 13.494

Total 1506.014 104

' 20-point scale

Table 3 indicates that there was a statistically significant difference t (102), = 3.06, p =
.003, between the text-only treatment and the treatments containing A/V components and that
there was no statistically significant difference t (102), = -.09, p = .926, between treatments two
and three. The groups that received an audio/video component in the curriculum scored
significantly higher than the group that received the text-only treatment. There was no
difference in the Second and Third treatments. A significantly linear trend was detected F (1,
102) = 6.578, p =.012 as can be seen in Figure 1. Participants who received audio/video
components in the unit of instruction scored 8.68% higher on the posttest than students who
received text without an audio/video component.
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Table 3. Comparison of Treatment Effects on Posttest Scores.

Contrast | Treatment | Treatment | Treatment | Value of Std. t| df p
1 2 | 3 (images | Contrast | Error
(text- (text+| +A/NV)!
only)' ANV)!
1 -2 1 1 5.13 1.67 | 3.06 | 102 | .003
2 0 -1 1 -.08 90| -.09 | 102 | .926

' Coding for contrasts.
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Figure 1. Posttest Mean Score by Treatment
(ELinear (19 102) = 657& b= 012)

Research Hypothesis 2. Students in treatment groups with material presented using cue
summation will experience significantly greater course satisfaction than those presented
with the redundant treatment and a single cue.

An analysis of variance was conducted to determine the relationship between total student
satisfaction with the unit of instruction and each of the three treatment levels. The dependent
variable in this ANOVA test was the sum of scores for the three satisfaction categories. Results
of the one-way ANOVA for total satisfaction of curriculum material are reported in Table 4.

The ANOVA was determined to be not significant, F (2, 95) =2.873, p=.061. A visual analysis
of these data in graphic form indicated that a quadratic relationship may have existed; therefore,
the ANOVA was conducted a second time incorporating the quadratic function into the model.
Results for this ANOVA are shown in Table 5.
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Table 4. Differences among Treatment Groups on Total Satisfaction.

Group n M' SD

Text-Only 26 53.38 7.955

Text + A/V 42 48.88 10.787

Images + A/V 30 54.87 13.505

Total 98 51.91 11.282

Source SS df MS F D 7
Between 704.148 2 352.074 2.873 061 .057
Within 11642.025 95 122.548

Total 12346.173 97

' 75-point scale

Table 5. Differences among Treatment Groups on Total Satisfaction in a Quadratic Model.
T

Group n M SD

Text-Only 26 53.38 7.955

Text+ A/V 42 48.88 10.787

Images + A/V 30 54.87 13.505

Total 98 51.91 11.282

Source SS df MS F p

Between 704.148 2 352.074 2.873 .061
Linear 30.594 1 30.594 250 618
Quadratic 658.714 1 658.714 5.375 .023

Within 11642.025 95 122.548

Total 12346.173 97

!'75-point scale

The quadratic model indicates a statistically significant difference F (1, 95) =5.375,p=
.023 between total satisfaction with the unit of instruction and the treatment level. Figure 2
indicates the quadratic nature of the trend.

55 -

54
53

52

Score

51

50

49

48

Total Satisfaction Mean

1- Text Only

2 - AV + Text

Treatement Level

3- AV +Images

Figure 2. Total Satisfaction of Curriculum Mean Score by Treatment

(EQuadratic (1, 95) = 5375, p= 023)

Students total satisfaction for the unit of instruction was significantly related to the
treatment level used to deliver the content. The strength of the relationship between the three
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treatments and the total satisfaction score as assessed by SPSS, was low with the three treatment
levels accounting for 5.7% of the variance of the dependent variable.

Two contrast groups were created. Contrast one compared treatment one (text-only) to
treatments two (text + A/V) and three (images + A/V). Contrast two compared treatments two

and three. Results from the contrast tests are shown.

Table 6. Comparison of Treatment Effects on Total Satisfaction for Unit of Instruction.

Contrast | Treatment | Treatment | Treatment | Value of | Std. t| df p
1 (text- 2 (text+ | 3 (images | Contrast | Err.
only) A/V) + A/V)
1 -2 1 1 -3.02 ] 5.09| -594| 95].554
2 0 -1 1 5991 2.65| 2.646| 95].026

Table 6 indicates there was no statistically significant difference t (95), = -.594, p = .554,
in total student satisfaction for the unit of instruction between the text-only treatment and the two
treatments containing an audio/video component. There was, however, a statistically significant
difference t (95), = 2.646, p = .026, between the treatments two and three for satisfaction of
delivery. Students in these treatment groups were significantly more satisfied with treatment
three (images + audio/video) than with treatment two (text + audio/video).

Conclusions/Discussion

The results of this study indicate that a linear relationship exists between the number of
differentiated channels and student cognition gained from the electronic unit of instruction, but
the hypothesis was found to be untrue as student cognition increased significantly between
treatments one and two but not significantly between treatments two and three. Severin (1968)
stated that true cue-summation would lead to significantly more learning than single channel or
redundant cues within the same channel. This study failed to confirm that supposition. The
reason for this may be found in arguments made by Cushman (1973) who stated that a second
channel had to add new information to the cues of the first channel or there could be no
summation. If this is the case, then redundancy is taking place rather than cue-summation. The
researcher’s efforts to prevent this may have proven inadequate and produced two treatments of
redundancy. Severin (1967b), Cushman (1973), Nugent (1982) and Yang (1993) determined that
multiple cues (either redundancy or cue-summation) were superior to single channel cues. This
research confirmed those findings in that students who were administered treatments containing
multiple cues performed significantly higher than students who received only a single cue. This
would indicate that providing multiple cues for students would be beneficial in the learning
process, however, attempting to create cue-summation may be more difficult than is practically
feasible for most teachers.

The research also found that student satisfaction is not related linearly to redundancy and
cue summation. Students who completed units comprised of the single cue were not
significantly more satisfied that those who received multimedia components. Students who were
administered units created using cue summation were, however, significantly more satisfied than
those receiving redundant cues.
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Recommendations

The researchers caution against generalizing these findings outside the population used
for this research; however certain recommendations can be made based on the findings.

Recommendations for Improvement of Practice

The research presented here indicates that in the electronic format commonly used for
distance education delivery, both redundancy and cue-summation are superior to a single cue.
Researchers, teachers, and instructional designers should make concerted efforts to incorporate
the use of multimedia content into future efforts. Because there was no difference in student
performance between redundancy and cue summation, the researchers suggests using cue
summation when possible because of the significant increase in student satisfaction scores.

Recommendations for Further Research

The United States Department of Education (2003) makes several recommendations for
research practices to ensure the quality and quantity of empirical evidence meets standards
acceptable for use in general education settings. This research followed those guidelines in
regards to the planning, collection and analysis of data, but several improvements could be made
to improve future research. The USDE states: “A general guideline is that the study should lose
track of fewer than 25 percent of the individual originally randomized — the fewer lost the better.

%9

This is sometimes referred to as the requirement for ’low attrition’.” (n.p.)

This study lost roughly 38% of the original participants through course transfers or
administrative removal. This limitation should be addressed by future researchers and measures
should be taken in order to reduce or eliminate student attrition during the course of the study.

A second area of concern based on the USDE recommendations has to do with long-term
outcomes. The guideline from the USDE reads: “The study should preferably obtain data on
long-term outcomes of the intervention so that you can judge whether the intervention’s effects
were sustained over time.” (n.p.)

The final area of concern deals with sample size for finding a statistically significantly
result. The USDE recommends 50-60 classrooms or 300 individuals. This is contrary to Kirk
(1995) whose calculations were used to arrive at the minimum for this study of 21 individuals
per treatment group. It is safe, however, to recommend that the observations be maximized to
the fullest extent of the researcher’s abilities and funding.

Given these guidelines, the researchers suggest the following:

1. Replication on populations outside the limited geographical scope of this project.

2. Increase population size to the point that classrooms could be the unit of observation
rather than individual students.

3. Conduct testing to determine the effects of block versus traditional scheduling on
student performance.

4. Additional creation and testing of multimedia curriculum in an effort to determine the

internal effects and nuances of cue-summation with a variety of images in an effort to
select the most effective
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Research Topic Areas in Agricultural Education

Robert J. Birkenholz, The Ohio State University
Joann O. Ewing, The Ohio State University

Abstract

Research manuscripts from the Journal of Agricultural Education and the proceedings of
the National Agricultural Education Research Conference published between 2000 and 2004
were categorized into 19 research topic areas. The most prominent research topic during the
five year period was Technology/Distance Education. Disciplinary core research topic areas
including Teaching/Learning, Teaching, and Teacher Education encompassed a relatively small
proportion of all manuscripts published. Five research topic areas were distinguished as having
more than half of the manuscript lead authors affiliated with a single institution which reflects a
degree of disciplinary research concentration within the respective institutions. Recognizing the
distribution of manuscripts across 19 research topics, the authors recommended the development
of a disciplinary framework for research in agricultural education.
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Introduction

Agricultural education is a relatively young discipline in the context of higher education
(Williams, 1991b). The discipline first emerged in the early 1900s in land grant colleges and
universities after the passage of the Smith-Hughes Act which provided federal support for
teaching agricultural subjects in secondary schools (Williams, 1991a). The demand for
secondary agriculture teachers, who were prepared with technical knowledge of agricultural
subjects, and a command of pedagogical principles, prompted the creation of agricultural
education programs in land grant colleges throughout the country (True, 1929). Thus, the
emergence of agricultural education as a discipline in higher education was stimulated by an
external demand for trained teachers.

The inherent disciplinary focus on teaching has been both a blessing and a curse for
agricultural education. On many land grant campuses, agricultural education faculty are
recognized for and provide leadership based upon their expertise in teaching and learning.
However, agricultural educators are usually not held in such high regard for their research.
Nevertheless, as institutions of higher education place increased emphasis on research, it is often
at the expense of teaching. Agricultural education has not been immune from the changing
expectations. Agricultural education faculty have experienced increased pressure to conduct
research and to communicate research results through refereed journal articles and paper
presentations (Warmbrod, 1986, 1987).

The Journal of Agricultural Education (JAE, formerly known as the Journal of the
American Association for Teacher Education in Agriculture) has published 45 annual volumes of
scholarly manuscripts with a focus on “current trends and issues, descriptions, analyses of
innovations, research, philosophical concerns, and learner/program evaluation in agricultural
education, including extension and international agricultural education” (American Association
for Agricultural Education, 2005, p. 91). The JAE employs a blind, peer review process to
ensure the quality of manuscripts published in the Journal.

The National Agricultural Education Research Conference (NAERC, formerly known as
the National Agricultural Education Research Meeting) has been conducted annually since 1974
and involves the presentation of refereed research papers and dissemination of the manuscripts in
conference proceedings. Papers accepted for presentation at NAERC are subjected to a blind,
peer review process and the highest rated papers are selected for presentation at the NAERC
each year.

Each of these two outlets constitutes the primary communication channel for the
dissemination of research in agricultural education (Radhakrishna & Jackson, 1995). Although
agricultural education research may be published elsewhere, these two sources are widely
considered the premier outlets for scholarly dissemination of research in the discipline.

Over the years, much has been written about the quantity and quality of research
conducted and reported in agricultural education (Dyer, Whittler, & Washburn, 2001; Kotrlik,
Bartlett, Higgins, & Williams, 2001). Warmbrod (1986) noted that researchers in agricultural
education were becoming more productive and praised the methodological and technical aspects
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of their research. However, he also noted that such improvements in quality “have not been
accompanied by comparable improvement in . . . the relevance, significance, and importance of
problems and issues that we investigate (p. 2).” Warmbrod emphasized the need to place a
higher priority on conducting research focusing on important and significant problems and issues
that are at the core of the discipline. This suggestion has been echoed numerous times in the past
by various authors (Warmbrod, 1987, 1993; Silva-Guerrero & Sutphin, 1990; Radhakrishna &
Xu, 1997; and Williams, 1997).

In addition to the criticism directed toward the significance and importance of the
problems and issues addressed in agricultural education research, a concern existed that research
in the discipline lacked focus (Buriak & Shinn, 1989). This concern has been expressed in two
dimensions, from an individual researcher’s perspective (Warmbrod, 1986; Silva-Guerrero &
Sutphin, 1990; Williams, 1997), and from a disciplinary perspective (Buriak & Shinn, 1989;
Williams 1991a).

Faculty in higher education are experiencing increasing pressure to demonstrate and
document their scholarship. Foremost among such expectations is the ability to conduct research
and to communicate results to their peers. Promotion and tenure decisions in higher education
continue to place heavy emphasis on scholarship. Although Boyer (1990) enumerated multiple
definitions of scholarship, those definitions have not been fully embraced throughout higher
education. In many institutions the primary review criteria is based upon the number of refereed
publications listed in the candidate’s dossier.

Moore (1987) was unable to discern a systematic research emphasis in most agricultural
education programs as a result of his review of doctoral dissertations in agricultural education
between 1900 and 1986. He concluded that doctoral dissertation research lacked focus, which
was also a defining characteristic of the discipline. Warmbrod (1986, p. 5) described the need
for a more focused research effort when he wrote: “Research in agricultural education needs to
be more programmatic. Researchers do not become scholars by studying a different topic every
year.” Williams (1997) also encouraged graduate students and faculty members to embrace
scholarship in a more programmatic fashion by identifying relevant problems and pursuing
answers to those problems in a sustained manner.

The agricultural education research literature has repeatedly highlighted the need for
focused research efforts on important and significant problems and issues. Crunkilton (1988)
reported that much of the agricultural education research reported in the early 1980's addressed
problems and issues associated with secondary school agricultural education. More recently,
Luft (2002) acknowledged that microcomputers, sustainable agriculture, agricultural literacy, and
cognition had become more prevalent in the agricultural education research literature. Luft also
noted that a wide variety of topics has been researched over the years, with greater emphasis on
distance education and the integration of science in agriculture in the recent past.

Since the early1980s, a consistent underlying theme has emerged from the messages of
authors addressing research in agricultural education. The need for a research focus within the
discipline is unquestioned. Although many authors h