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Abstract

There are fewer forestry/natural resources pathway classes being taught in Georgia high
schools than any of the other main areas (Georgia Agriculture Education, 2019). Georgia high
school agriculture pathways are a series of three interrelated courses designed at giving high
school students specific skills and expertise in a designated area. The purpose of this study was
to determine teacher perception of forestry/natural resources curriculum in an effort to
investigate internal barriers that teachers may be experiencing when implementing those
concepts. The participants of this study were high school agriculture teachers across the state of
Georgia (N = 358) that represent various demographical regions, economies, and socioeconomic
status. This descriptive and correlational study utilized a quantitative non-experimental survey
research design. All Georgia agricultural education teachers with more than one year of
experience were surveyed and a total of 173 (n = 173) responses were analyzed. The findings of
the study yielded descriptive data that reveal particular weaknesses in the importance and
competence of forestry/natural resources curriculum. There were a significant number of
teachers that did not teach a forestry/natural resource pathway. Teacher importance and
competence of forestry/natural resources concepts was analyzed and ranked. The data further
shows the discrepancy of perceived teacher importance and perceived teacher competence
through Mean Weighted Discrepancy Scores (MWDS). MWDS were used to rank forestry/natural
resources concepts in an effort to identify training needs of teachers within Georgia. Teachers
with fewer years of experience had the greatest need for training in Forestry/Natural Resources
concepts. Teachers with no personal experiences in forestry, natural resources, and/or wildlife
management also had a significant need for training within those concepts. The findings within

this study indicated a number of concepts within forestry/natural resources which could be



addressed through class opportunities at respective universities. It was recommended that
universities and state staff find different avenues to market the core subjects within agriculture
education in order to draw potential students into the profession. It was also recommended that
partnerships to industry professionals are vital in order to build knowledge in the area of forestry
and natural resources. Teachers should seek to bring those individuals into their classroom to

promote careers within forestry/natural resources.
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CHAPTER 1
INTRODUCTION

Selecting an agriculture pathway has become an important factor within the success of
high school agriculture education programs. Georgia high school agriculture pathways are a
series of three interrelated courses designed at giving high school students specific skills and
expertise in a designated area. As the curriculum needs and delivery methods evolve within
school based agriculture education (SBAE), so must the lessons that are taught within the
classroom (Clemons et al., 2018). Agricultural educators must be able grasp the specific content
areas that they are required to teach. Wilent (2011) notes that there was a lack of information on
the types of forestry information being presented. Smith (2011) describes that children should
learn about forests in public and private schools and poses the question, “Are our children really
learning enough about forest resources to ask the right questions and make informed decisions
about these resources when they become decision-makers in the future?” (p. 19).

In 2018, there were 453 agricultural education instructors in Georgia with approximately
341 of those being high school instructors (Georgia Agricultural Education, 2019). With the need
for a more skilled labor force in forestry, a greater need is placed on our high school instructors
to be knowledgeable and emphasize the importance of forestry/natural resources education.
Forestry/natural resources pathway classes comprise the lowest group of the major pathway areas
(agriculture mechanics, animal science, horticulture, and forestry/natural resources). Potential
disadvantages may be present when considering forestry/natural resources curriculum. Factors
such as lack of knowledge, difficulty of implementation, and lack of interest make it difficult to
find qualified forestry/natural resource instructors. Bowyer (2000) cites this as the reason that

many students hold misconceptions about the forestry and natural resources. Wellman (1987)



reported that 31% of college-bound high school seniors knew nothing about forestry careers and
only 1% considered themselves to be “well-informed” about forestry.

Shumacher et al. (2012) believes that environmental and natural resources should be very
evident in the curriculum. Wilson et al. (2002) noted the importance of teaching natural
resources by stating the need for this subject to be integrated into the agriscience curriculum.
The 2019 Georgia Agricultural Education Report indicated that only 14% of all agriculture
education students were enrolled in a class encompassed in the forestry pathway (forest science,
wildlife management, and natural resources management). Pathway percentages in other areas
include horticulture (23%), livestock (23%), agriculture mechanics (22%), and other pathway
areas such as agribusiness management/veterinary science/agriscience (12%). These numbers,
coupled with the importance of the Georgia forestry industry, lead one to contemplate why
forestry/natural resources concepts are not being taught more in Georgia schools.

Those working in the forestry and natural resources field conserve and manage our
forests and natural resources. The value of this industry in Georgia can be seen from the very
beginning of the colony’s establishment. Citing from the 1870 census, the Georgia Forestry
Commission (2019) indicated forestry as being a major enterprise for the Georgia economy with
a value of $2.4 to $4.0 million. By 1900 Georgia was ranked first in total lumber production and
second in the number of sawmills across the nation. Over the course of the 1900s, the value of
timber and the forestry industry expanded and the need for conservation practices placed a need
for education.

With the increase in production there was a need for a more skilled and educated labor
force. This need for forestry education led to the formation of the Georgia Warnell School of

Forestry and Natural Resources in 1906 and the Georgia Forestry Association in 1907 (Izlar,



2006). There was much legislation throughout the 1900s that helped guide forestry practices and
education, but one thing remained constant, forestry was a major enterprise and economic driver
within the state. Today the forest industry is the second largest industry in Georgia providing
118,423 jobs and injecting $27.2 billion into the state’s economy (Georgia Forestry Commission,
2019). As the forestry industry grew there was a need for a skilled labor force.

As a result of the need for a skilled labor force, the need for education of forestry and
natural resource concepts has grown. Career and technical education (CTE), including
agricultural education, focuses heavily on career exploration as well as career and college
readiness in order to help students better understand the skill, knowledge, and education
expectations of specific careers (DeLuca et al., 2006). In a 2017 study, Lambert found that there
was a change in the composition of the workforce in the agriculture, forestry, fishing, and
hunting sector. There were fewer hours given to workers with less than a high school education
and more hours were supplied by workers with some college, college degrees, or study beyond
the bachelor’s degree. There were substantial reductions in the total number of annual hours
worked by people having less than a high school diploma from 1947 to 2010. There was also a
drop of 94% in the number of hours supplied to the sector by these workers and also a 28%
reduction in hours supplied by people having a high school diploma, mostly occurring from 1980
onwards (Lambert, 2017). There are many forestry/natural resource-related jobs that require
some type of college education. Some examples of these include a certified forester, wildlife
biologist, aquaculture manager, fish and game wardens, soil/plant scientist, and forestry teachers.
This creates a need for forestry/natural resources concepts and careers to be taught more in our

high schools.



Statement of the Problem

An SBAE teacher has to deal with a variety of different barriers that can greatly affect the
nature in which the students learn (Johnson, 2007). Jabbour and Pellissier (2019) reported that
certain barriers to teaching included a lack of content specific teaching materials, a lack of
knowledge or expertise on a specific topic and a lack of time or timing. SBAE teachers in
particular must be well-prepared to provide students with the technical and personal skills and
qualities needed to obtain employment and establish themselves in a career (Hughes & Barrick,
1993).

Unique and engaging pedagogical approaches are crucial for supporting learning
opportunities effective to meet the needs of today's learners (McKendree et al., 2019). The
learners of today must be motivated to succeed within a more global, technology-driven, team-
based, and complex world (Cohen, 2011). Sharik and Frisk (2011) studied the factors that led to
a steady decline in enrollments in undergraduate forestry programs beginning in the mid-1990s.
They concluded that students were attracted to majoring in forestry and subsequently pursuing a
career in this field by a love of nature or the outdoors (Sharik and Frisk, 2011). Students were
hesitant about pursuing a major/career in forestry because of factors such as “low wages, lack of
jobs, and a negative public image of forestry” (p. 162). One of the weaknesses in current
agriculture and natural resource education programs is a lack of instruction in communicating
technical information to others (Copenheaver et al., 2004). This gap is further widened when
studying the relationship between what curriculum is being taught in high school classrooms and

one of the state’s top agriculture industries: forestry.



Purpose of the Study

The purpose of this study is to determine teacher perception of forestry and natural resources
curriculum in an effort to investigate potential internal barriers SBAE instructors may be
experiencing when attempting to implement that curriculum. The need to investigate this topic is
aligned with priorities of both the Georgia VVocational Agriculture Teachers’ Association
(GVATA) and the American Association for Agriculture Education (AAAE). The GVATA
(2019) states the priority to identify the needs of new teachers (1-5 years) and mid-career
teachers (7-15 years) in the 2019 Tactical Plan (p. 18). The GVATA Tactical Planning
committee (2019) also indicates the need for more training within their professional development
committee by stating the need to “evaluate professional development workshops needed for
members and make recommendations considering industry advised changes in technical
information (p. 3).” The AAAE also states the need for discovering “what methods, models, and
practices are most effective in diffusing innovations (Roberts et al., 2016, p.6).” Within research
priority five the AAAE also poses the question “what evaluation methods, models, and practices
are effective in determining the impacts of educational programs in agriculture and natural
resources (Roberts et al., 2016, p. 6).”

Objectives of the Study

The following is an overview of the research objectives within this study:

1. Identify and describe the personal characteristics of high school agricultural education

teachers in Georgia.
2. Describe the perceived level of instructor importance of the forestry and natural resources

curriculum for high school agricultural education teachers.



3. Describe the perceived level of instructor competence of forestry/natural resources
curriculum for high school agricultural education teachers.

These research objectives will provide the data necessary to gain a better understanding
of perceived barriers agriculture instructors experience when implementing forestry and natural
resources curriculum.

Theoretical Frameworks

The theoretical framework for this study was be grounded in Borich’s (1980) Needs

Assessment Model.
Needs Assessment Model
Institutions that train individuals are continually looking for ways to improve their training
programs. Borich (1980) developed a method of needs assessment designed to improve the
training programs of institutions for professional development. The Borich Needs Assessment
measures the discrepancy between the goals of a program or organization and performance of
participants of that program or organization. This is achieved through utilizing Mean Weighted
Discrepancy Scores (MWDS) to identify the need priorities of participants of a particular
program (Ashraf et al., 2020). The Borich Needs Assessment measures the discrepancy between
the goals of a program or organization and the performance of participants of that program or
organization. The concept of evaluation implied in the model is determining the congruence
between what should be and what is between what the teacher should be able to do and what
the teacher can do (Borich, 1980). Borich’s Needs Assessment Model includes the following
steps:

1. Both desired and existing (Importance or Ability) competencies should be listed in the

guestionnaire.



2. Circulate the questionnaire among the participants/respondents.

3. Data tabulation on MS Excel.

4. Calculate the discrepancy score by subtracting Ability from Importance.

5. Calculate the WDS by multiplying the overall mean of Importance with the discrepancy
score.

6. Find the mean of WDS to determine the MWDS.

7. Rank the competencies by employing the MWDS in numerical order to identify the

prioritized training needs.

Assumptions
When assessing the assumptions of this study it is important to understand that without
them the research problem itself could not even exist (Leedy & Ormand, 2010). The assumptions
of this study are:
1. This sample will utilize a questionnaire that will provide responses that are an accurate
representation of the entire sample.
2. All participants will be provided clear and specific instructions by the researcher.
3. All teachers completing the questionnaire have taught high school agriculture for at least
one year.
Limitations
There are specific limitations that can enable the ability to provide representative findings
from the entire population. The following limitations have the potential to confine this study as it

relates to the research objectives.



. There could be possible unknown conditions or perceptions that exist at the schools in
which the participants are employed.
. Another potential limitation of this study included non-response error negatively
affecting the internal validity of the questionnaire. This limitation was addressed by
providing a clear justification for the study and follow-up correspondence used as
necessary to encourage all members of the sample to participate.
Participants within this study are Georgia agriculture educators and teach according to the
Georgia Performance Standards. This limits the findings of this study to teachers within
the state of Georgia.

Definition of Terms
. Agricultural Education: secondary agricultural education programs that instruct
individuals in the food, fiber, and natural resource industry (Phipps et al, 2008)
. American Association for Agricultural Education (AAAE): a professional society for
faculty and graduate students who have specific research interest in agricultural
communication, education, extension, and leadership. (Roberts, Harder, & Brashears,
2016).
. American Association for Agricultural Education National Research Agenda: the AAAE
establishes research priorities every 5 years regarding contemporary issues in agricultural
education. These priorities guide research strategies and practices for the given years
outlined by the agenda (Roberts, Harder, & Brashears, 2016).
. Channel: the means by which a message gets from the source to the receiver (Rogers,

2003).



10.

11.

12.

Communication: a process in which participants create and share information with one
another to reach a mutual understanding (Rogers, 2003).

Curriculum: A set of experiences, courses of study, and activities which are outlined by a
specific educational program that students must engage in order to accomplish the desired
educational program objectives (Von Crowder, 1997).

Diffusion: the process by which innovation is communicated through certain channels
over time among the members of a social system (Rogers, 2003).

Forest Science: the science of managing forested land, along with associated waters and
wasteland, primarily for harvesting timber, but also for conservation and recreation
purposes (Burton, 2012).

Forestry: the profession embracing the science, art, and practice of creating, managing,
using, and conserving forests and associated resources for human benefit and in a
sustainable manner to meet desired goals, needs, and values (SAF, n.d.).

Georgia Performance Standards: a set of learning standards that must be covered within
each content area. These standards are a concise and direct roadmap, which should be
utilized to develop course instruction and facilitate teaching strategies (Woods, 2016).
High School Agricultural Education: the systematic instruction in agriculture and natural
resources within grades 9-12 for the purpose of preparing people for entry or
advancement in agricultural occupations or professions, job creation and
entrepreneurship, and agricultural literacy (Phipps et al., 2008).

Innovation: an idea, practice, or object perceived as new by an individual or other unit of

adoption (Rogers, 2003).



13. Natural Resources: items such as coal, water, arable land, oil and minerals that are found
in nature and of use to human kind (Deal, 2016).
14. Nonresponse Error: the result of people who respond to a survey being different from
samples individuals who did not respond, in a way relevant to the study (Dillman, Smyth,
& Christian, 2014)
15. Over Sampling: the variance above the target sample above that aids in correcting for
non-response (Fink, 1995).
16. Social System: a set of interrelated units engaged in joint problem solving to accomplish a
common goal (Rogers, 2003).
17. Source: an individual or an institution that originates a message (Rogers, 2003).
18. Teaching Barrier: anything that stands in the way of a teacher being able to teach
effectively
19. Vocational Education: educational experience that provides students with experiential
and work-related experiences. Agricultural education was commonly referred to as
vocational education prior to the 1980s (Phipps, 2008).
20. Wildlife Management: the care of wildlife and its environment in such a manner as to
ensure the continuation of the species (Deal, 2016).
Chapter Summary
Chapter 1 provided justification for the need and purpose to discover perceived barriers
to Georgia agriculture teachers when implementing forestry/natural resources curriculum.
Forestry and natural resources education are very important in providing agricultural literacy in
today’s agriculture education classrooms. Agricultural literacy is essential in the recruitment of

teachers who can facilitate opportunities for students to learn concepts and problem-solving
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skills within one of Georgia’s top agricultural industries. The high school forestry and natural
resources curriculum provides students with experiences in many different areas of the industry
through the experiential learning method. These experiences help students understand the value
of our natural resources and importance of forest conservation. Implementing curriculum
regarding these topics is essential in teaching our students not only the value of the industry, but
also makes them aware of possible careers in agriculture. However, the needs of today’s students
are constantly changing and thus the challenges to the teachers need to be addressed. This study
focused on the barriers to implementing forestry/natural resources curriculum, as perceived by
the teachers, to determine areas of weakness and possible professional development needs.
Selecting an agriculture pathway has become an important factor within the success of
high school agriculture education curriculum. Implementing forestry and natural resources
curriculum aids in closing the agriculture literacy gap within the United States. This study was
also designed to investigate the problem of a low number of forestry/natural resource programs
being taught across the state of Georgia. This is critical in order to address the needs of the
agriculture student, the needs for a skilled labor force within forestry/natural resources, and
overcoming barriers that forestry/natural resources teachers experience upon the implementation
of this curriculum. The following chapter provides a review of the relevant literature, as well as

the theoretical foundations that served as a guide for this study.
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CHAPTER II
REVIEW OF LITERATURE

Introduction

The purpose of this study was to describe teacher perception of internal barriers that
Georgia high school agriculture teachers may experience when implementing forestry/natural
resources curriculum. Due to new and ever-changing environmental challenges faced by the
United States and the world, the need for well-trained environmental and natural resources
individuals is increasingly critical (Sharik & Frisk, 2011). The following literature presents an
in-depth review of the public research and history as it relates to this research study. This chapter
was divided into the following sections: (1) School Based Agriculture Education (SBAE); (2)
Agricultural Education Pathways; (3) History of Forestry/Natural Resources Education: (4)
Barriers to Curriculum Implementation; (5) Theoretical Frameworks; (6) Summary.

Background

Schools wishing to implement high school agriculture courses today have the option to
choose from 45 different courses ranging from agricultural mechanics to small animal care
(Georgia Agricultural Education Annual Report, 2019). Agriculture was the cornerstone of
development and subsistence for farmers throughout the early years of the United States.
Families needed food on the table, but also bartered crops they had produced for other needed
goods. This garnered the need for better education within agricultural subjects.
Agricultural Education

SBAE has greatly evolved since its introduction into formal education. Agricultural
education is defined as: “The systematic instruction in agriculture and natural resources at the

elementary, middle, secondary, postsecondary, or adult levels for the purpose of preparing
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people for entry or advancement in agricultural occupations and professions, job creation and
entrepreneurship, and agricultural literacy” (Phipps et al., 2008, p. 3).

SBAE was a fairly new concept in formal education during the late 1800s. Typically
elementary schools were the only areas that agriculture education was seen in the classroom.
With the passage of the Morrill Acts in the late 1800s, there began a big push for agricultural
education that would lay the foundation for further legislation (Talbert, 2014). These acts helped
in some sense to appease the growing concern for developing a vocational workforce. The
philosophy of pragmatism or “knowing by doing” began to take hold and brought about the base
concept of vocational education (Magee, 2001). In the early 1900s, there was a growing concern
for vocational education as there were many apprentices not getting the same quality education
from the tradesperson as others. In 1906, SBAE was being offered in less than 100 secondary
schools across the United States (Robinson & Jenks, 1913). At this point in the early 1900s,
SBAE began to grow at a rapid rate with a specific focus upon secondary programs (Hillison,
1986). Despite the growth in SBAE, there was much criticism about the early educational
methods. People argued that the current level of SBAE was too basic and did not provide
students with a fundamental understanding of the industry necessary for future growth and
development (Davenport, 1908).

With the passing of the Smith-Lever Act and eventually the Smith-Hughes Act, America
began to see more effort and funds put into training the youth in vocational skill areas (Talbert,
2014). The growth of SBAE continued to rise quickly, and by the end of the 1914-1915 school
year, SBAE programs were being offered in 4,390 secondary schools, which provided quality
instruction to 85,573 students across the United States (Camp, 1987). While things such as the

Supervised Agricultural Experience (SAE) were put only into practice by a few such as Rufus
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Stimson in the early 1900s, America began to see more and more emphasis being placed on
SBAE through the formation of student organizations such as the Future Farmers of America
(FFA) and New Farmers of America (NFA) in the mid-1900s. Referred to at this time as
vocational education, SBAE incorporated classroom instruction, hands-on experiential learning,
work-related experience, and application through youth organizations (Friedel, 2011). These
educational programs were instituted upon what now serves as a component of the FFA motto:
“Learning to do and doing to learn” (National FFA, 2020).

The passing of the Smith-Hughes Act in 1917 paved the way for federal support for
agriculture education. This act established federal funding and support for SBAE which provided
the resources necessary to grow and develop agriculture education programs across the county
(Camp, 1987). The act also outlined three guidelines that school systems must follow in order to
receive federal support:

1. Students were to be properly and adequately prepared for needed employment.

2. Students were required to be in secondary school and not already enrolled in college

courses.

3. Programs were to be designed for students who were over 14 years old and who

were currently working or planning to work on or in a particular farming enterprise

(Phipps et al., 2008).

The Smith-Hughes Act spurred many other pieces of legislation that would help guide
SBAE over the course of the next 100 years. With the passing of the VVocational Act of 1963 and
the Perkins Acts, America began seeing more funding put into agriculture education that would
greatly increase the student possibilities for vocational education. SBAE saw its first youth

leadership organization come to fruition with the founding of the Future Farmers of America
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(FFA) in 1928 and subsequently the New Farmers of America (NFA) in 1950. With the
development of these agricultural youth organizations, a new generation of students was born
that had a passion for learning about agriculture and applying their knowledge and skills to local
farms and the workforce (Malpiedi, 1987).

Over the last several decades there has been federal legislation that continues to support
SBAE. In 1984 there were various pieces of the Perkins Legislation that impacted vocational
education throughout the United States. The goal of the Perkins Legislation has remained
constant over the years, to improve the quality of vocational education at both the secondary and
post-secondary levels (Shoreline, 2003). The first part of this legislation was the Carl D. Perkins
Vocational Education Act of 1984 which focused on improving labor force skill and job
preparedness while providing equal opportunities for adults that are enrolled in vocational
education programs (Phipps, 2008). This act contained nine goals that helped connect different
vocational student organizations to the instructional program. Various pieces of new Perkins
legislation were introduced from 1984 to 2006 that would continue to bolster SBAE programs.
This legislation is aimed at helping today’s students gain the academic and technical skills and
knowledge necessary for high school. The major purposes of these acts were to more fully
develop academic and career/technical skills of secondary and postsecondary education students
who enroll in career/technical education programs (SREB, 2007). SBAE was not just limited to
those rural areas of America. In recent years most SBAE programs were offered in rural settings,
but recent initiatives and support have helped provide students with these educational
opportunities in urban settings as well (Mercier, 2015).

SBAE has grown substantially over the years and the National FFA Organization

estimates that over 800,000 students participate in formal agricultural education instructional
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programs offered in grades 7-12 throughout the 50 states (National FFA, 2020). Over 12,000
agricultural educators teach these courses and even more teachers are beginning to incorporate
agriculture into their lessons outside formal SBAE courses (NAAE, 2020). These instructors are
tasked with providing quality agriculture programs to students within their respective schools.

To become an SBAE instructor an individual must have a minimum of a bachelor’s
degree, complete coursework in special education, meet the regency of study/experience rule
(meaning that you earned at least 6 semester or 10 quarter hours of college credits within the 5
years prior to applying for certification, or that you taught out of state for 1 full year within 5
years of applying for certification. Before becoming a certified teacher, individuals must also
have passed both the Georgia Assessments for the Certification of Educators (GACE) which
involves basic skills testing and content area assessment testing (Georgia Teaching Certification,
2016). Georgia has three universities who offer teacher preparation for SBAE: The University of
Georgia, Abraham Baldwin Agricultural College, and Fort Valley State University. At each
university teachers learn about teaching pedagogy, but may also choose certain electives that will
aid in their content knowledge within each respective agricultural field. For example, at the
University of Georgia agricultural education students can take forestry classes such as “forestry
for teachers” and “environmental education.” In these classes students learn about the various
techniques used in the forestry industry from tree and insect identification to cruising timber.
Other topics within these forestry classes designed for new teachers include conservation
practices, teaching with animals, and forest management.

SBAE programs provide students with educational experiences that reflect the dynamic
and evolving agriculture industry (Phipps et al., 2008). These programs also prepare students for

successful careers and a lifetime of informed choices in the global agriculture, food, fiber, and
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natural resources systems (National FFA, 2020). Agriculture is vital to our everyday lives and an
informed student body greatly aids in promoting agricultural literacy.
Agricultural Education Pathways

SBAE courses today are structured based upon a three-ring model that includes
classroom/laboratory instruction, FFA, and SAE (Dailey et al., 2001). Each component of the
agricultural education model works together to give students a high-quality educational
experience (Phipps et al., 2008). During the traditional school hours of 8 a.m. to 3 p.m., students
receive classroom/laboratory instruction from an agriculture education instructor. The knowledge
taught in the classroom can be put to the test in competitions known as Career Development
Events (CDE) offered through the FFA. SBAE students also design what is known as an SAE
program during each agricultural course. An SAE program is intended to provide students with
real-world application of the knowledge and skills that they have acquired (Phipps et al., 2008).

Schools wishing to implement high school agriculture courses have the option to choose
from 45 different courses ranging from agricultural mechanics to small animal care (Georgia
Agricultural Education Annual Report, 2019). Student interests in agricultural education have
changed over the years and it is important to consult students to ensure that educational programs
are tailored to meet the needs of today’s learners. Modern agricultural education courses provide
quality instruction to students of all ages including elementary, middle, secondary, post-
secondary, and adult learning opportunities and outreach courses. The primary purpose of an
agricultural education course is to create a more informed consumer and develop a generation
that can support agriculture (Phipps et al., 2008). Agriculture is essential to life and an informed

population is needed to ensure the growth and success of society.
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Georgia SBAE programs are designed to offer a variety of pathways for schools to
choose from. The creation and implementation of career pathways is a national trend in Career,
Technical, and Agriculture Education (CTAE). To complete an agriculture pathway in Georgia, a
student must pass a series of three approved courses within an assigned pathway area. There are
many different agriculture pathways that Georgia schools may choose from for their school.
These options range from animal science, forestry, horticulture, and agricultural mechanics to
leadership, food science, and diversified agriculture (Georgia Department of Education, 2020).
Of those areas, four major pathways are seen most often within Georgia schools: horticulture,
animal science, forestry/natural resources, and agricultural mechanics (Georgia Agricultural
Education Annual Report, 2019). Within a pathway, there is a set of three courses that a student
must take to be a pathway completer. For example, a student who passes basic agricultural
science, forest science, and wildlife management is a pathway completer in the forestry/wildlife
systems pathway. Every pathway completer must first pass the basic agriscience and technology
course. A student wishing to complete the forestry/natural resources pathway must also complete
forest science for their second class, but have the option to complete wildlife management,
natural resources management, or forest science Il as their third pathway completing class
(Georgia Department of Education, 2020). In recent years SBAE teachers have begun to develop
methods of identifying what they perceive to be pertinent to their educational needs for the
classroom, laboratory, and FFA (Joerger, 2002). Most schools implementing a forestry-related
pathway choose to incorporate the forestry/wildlife pathway (Georgia Agricultural Education
Annual Report, 2019). Agriculture Education Pathways are designed to generate student interest
within specific agriculture careers while at the same time give students specific knowledge and

skills to prepare them for employment within that specific area.
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History of Forestry/Natural Resources Education

There have been varying definitions for forestry over the course of its evolution in the
19" century. Green (2006) defines forestry as “an interdisciplinary subject incorporating many
scientific disciplines: soils, wildlife, civil engineering, economics, ecology, agriculture,
environmental science, and recreation as well as silviculture and utilization of timber products”
(p. 1). High schools and colleges in the United States have adapted their forestry curriculum to
cover these differences and give a better understanding to their students about the forestry
industry. The Society of American Foresters (2008) defines forestry education as “the profession
embracing the science, art, and practice of creating, managing, using, and conserving forests and
associated resources for human benefit and in a sustainable manner to meet desired goals, needs,
and values” (p. 1).

The need for forestry education became more evident in the United States as the need for
a response to growing concern that forests were being depleted and the country was in danger of
experiencing timber famine (Hosmer, 1923). The beginning of formal forestry education can be
traced back to the passing of the Morrill Act of 1863 which established state and federal land
grant colleges to promote the development of SBAE (Green, 2006). These land grant colleges
would specialize in promoting and educating students in agriculture-related topics. This act,
coupled with other pieces of legislation involving the forestry industry, would begin to set in
motion the idea of forestry education

In 1891 Congress passed the Forest Reserves Act, which created a reserve of 40 million
acres of forestland in the United States. Six years later in 1897, Congress passed the Organic
Act, which served as the basis for management of the newly created forest reserves (Society of

American Foresters, n.d.). During that time there were less than 10 individuals in the United
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States with any formal forest-management training, all of whom studied in Europe. In order to
give formal forestry training in the United States, the Biltmore Forest School was established in
1898 and emphasized on a real-world education, concentrating on timber management in
response to industry needs (Green, 2006). In 1889, George Vanderbilt hired Gifford Pinchot to
manage the forest at the Biltmore Estate. Pinchot was a young forester also educated in Europe
and became the manager of the nation’s first professionally managed forest. This showed the
beginnings of a commitment to forestry education. Rane (1906) discusses the importance of
forestry when referring to it as this “new study” and the importance of getting children outside.
Pinchot believed that high standards were essential to developing respect for the forestry
profession that equaled that of other professions. On November 30, 1900, Pinchot asked seven
professional foresters to join him in his office and this meeting resulted in the formation of the
SAF (Society of American Foresters, n.d.). The SAF would later begin the accreditation of
forestry programs.

As the SAF grew, so did its programs. The Journal of Forestry was published in January
1917 to bring the latest scientific information about forest management to its members. Graves
and Guise (1932) classified forestry as the art based on the natural sciences that deals primarily
with the production, management, and utilization of forests. This analysis of early forestry
programs does not reference conservation although many of the programs covered range
management, lumbering, forest engineering, and pulp and paper science especially in related or
graduate degree programs (Graves & Guise, 1932). This definition of forestry along with the
guidelines for the education of a forester continued to influence forestry education into the 21st

century.
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The beginning of a formal forestry curriculum began in the early 1930s. Chapman (1935)
was asked to develop a classification of forestry curriculum and a list of approved schools.
Fourteen schools were evaluated on the basis of the quality of teaching and the facilities,
including the library, the laboratories, the research forests, and funding, which reflected the
guidelines set forth by Graves and Guise. While no specific curriculum was designated, the
rankings were based on the schools' distinction in the teaching of silviculture, management,
economics, and utilization (Chapman, 1935).

Due to the accreditation policies of SAF, most forestry curricula did not drastically
change from 1935 to 1963, but in 1963 Samuel Dana and Evert Johnson described the
curriculum of recently re-accredited programs (Dana & Johnson, 1963). Undergraduate programs
during this time focused on forest management with some expansion of such as pulp and paper
technology and wood products. However, these descriptions probably do not truly reflect all the
changes in the educational programs. Dana and Johnson (1963) mention that other disciplines,
while not always present in the forestry curriculum, were often available to students and seen as
important subjects that relate to forestry education. Range management, wildlife management,
watershed management, outdoor recreation, conservation, and wood technology were all
mentioned as being related to forestry, but also separate disciplines. Conservation was built into
the forestry curriculum at this time and further expanded upon:

Although schools of forestry have generally regarded forestry as dealing primarily with

timber management, they have not hesitated to offer professional instruction dealing

specifically with other resources either as separate curricula or as majors or options in a

forestry program. This situation may be reflected in the name of the school, but more

often is not (Dana & Johnson, 1963, p.15).
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Forestry education continued to expand and enrollment numbers increased as programs
diversified and changed their names. Interest in environmental issues also grew and terms such
as forest resources, natural resources, environmental studies, environmental science, wildlife,
and range sciences described programs, all indicating a broader category than the early 1900s
forestry of tree utilization and forest management (Green, 2006).

In 1998, the Pinchot Institute for Conservation conducted a survey of forestry employers,
recent graduates, and forestry educators to review the skills and competencies needed by
graduates of forestry programs and discover the means by which forestry programs are
addressing the changing needs of the profession (Green, 2006). The results of this survey were
titled “The Evolution of Forestry Education in the United States: Adapting to the Changing
Demands of Professional Forestry.” Sample et al. (2000) include descriptions of 52
undergraduate programs that may be compared with earlier descriptions by Graves and Guise
(1932) as well as Dana and Johnson (1963). Not all of these programs were SAF accredited
(Green, 2006).

Dana and Johnson (1963) reviewed 28 accredited schools and only three did not use a
forest-related term in their name at some level. Names do not always reflect the entire curriculum
within a forest-related program, but name changes indicate efforts to reflect more
interdisciplinary programs. This can also be true within today’s high school forest science
curriculum. Students that complete a forestry pathway have had a forest science course, but also
a basic agriculture and wildlife management or natural resources management class in order to
complete that pathway. The idea that exposure to forestry in high school is important to the

future of the profession is not new. Schlosser (1988) mentions that efforts should be taken to
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make sure high school students, in particular, are aware of the forestry profession because this is
when many students make career choices.

Forestry education is also important within today’s college curriculum. In a 2017 study,
Lambert found that there was a change in the composition of the workforce in the agriculture,
forestry, fishing, and hunting sector. There were fewer hours given to workers with less than a
high school education and more hours were supplied by workers with some college, college
degrees, or study beyond the bachelor’s degree. There were substantial reductions in the total
number of annual hours worked by people having less than a high school diploma from 1947 to
2010. There was a drop of 94% in the number of hours supplied to the sector by these workers
and also a 28% reduction in hours supplied by people having a high school diploma, mostly
occurring from 1980 onwards (Lambert, 2017). Many forestry/natural resource-related jobs
require some type of college education, and some examples include certified forester, wildlife
biologist, aquaculture manager, fish and game wardens, soil/plant scientist, and forestry teachers.
This creates a need for forestry/natural resources to be taught more in our high schools while
students are considering career choices, but there is also a need for more individuals pursuing
post-secondary forestry degrees.

Barriers to Curriculum Implementation

Two challenges facing agriculture education today include the need for a critical mass of
the next generation of agriculturalists interested in food and agriculture and to educate those who
do not understand agriculture systems (Mercier, 2015). Certified agriculture educators are in
great need in order to give quality instruction to agriculture students. NAAE (2020) notes that
there are approximately 12,000 agricultural educators in the United States, but demand for those

positions still outweighs supply. Along with the current shortage of agriculture teachers, there
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are also challenges within the classroom that an agriculture instructor faces. An SBAE instructor
has to deal with a variety of different barriers that can have a large impact on the manner in
which concepts are taught and the way students learn (Johnson, 2007). Bandura (1994) suggested
that an elevated sense of self-efficacy can combat the barriers and setbacks that distinguish tough
activities. For this to be possible, instructors must develop a greater sense of self-efficacy.

Dobbins and Camp (2003) noted a need for understanding in curriculum development,
learning styles, technical areas, teaching methods, teaching techniques, and academic integration
methods. Barriers in implementing specific natural resources curriculum may include a lack of
natural spaces to conduct activities, little administrative support, limited time, and lack of teacher
comfort and confidence with science concepts (Shumacher et al., 2012). Each of these factors
poses a challenge for an instructor to effectively teach their subject matter. Rosenshine and Furst
(1973) concluded that the three most important teacher-effectiveness variables were clarity,
variability, and enthusiasm.

There can also be additional internal and external challenges to teachers with less
experience in the classroom. Mundt (1991) found that early-career agriculture teachers faced
problems such as organization, time-management, lesson planning, discipline, and planning of
FFA events. Not only can these barriers affect the manner in which students learn, but they can
also have an effect on whether or not agriculture teachers may implement specific curricula
within their classrooms. Some studies suggest that post-secondary enrollment numbers have been
low within forestry/natural resource programs which may indicate a lack of interest in the
subject. Undergraduate enrollment in United States forestry degree programs has been dropping
at about 4% per year from the mid-1900s through the early part of the 21% century (Sharik et al.,

2004). The number of African Americans who major in forestry/natural resources management
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programs is also disappointingly small (Bettis et al., 2017). With degree numbers declining in
this field this could be an indication of interest level declining within forestry/natural resource
education.
Content Knowledge and Experience

There is a great demand for agriculture instructors and even more so for those that have
the content knowledge to teach classes within the forestry and natural resources fields. The
attrition rate for novice teachers can range between 20% to 50% in the first 5 years of teaching
(Hughes, 2012). Some percentage of these attrition rates could be due to their lack of content
knowledge and self-efficacy. Theorist Albert Bandura (1994) defined self-efficacy as “beliefs in
one’s capabilities to organize and execute the courses of action required to produce given
attainments” (p. 3). Some studies suggest that self-efficacy may increase as teaching experience
increases. Stripling et al. (2008) found that students at the University of Georgia and Texas
A&M University had increasing self-efficacy scores as their student teaching progressed. While
pre-service teaching efficacy is the highest during the pre-service years, Hebert et al. (1998)
noted that it decreases during the first year of teaching. Swan et al. (2011) also found in a study
of new teachers (1-3 years) that the lowest levels of teacher self—efficacy were at the conclusion
of their first year of teaching. This finding supported earlier research where teacher self—efficacy
declines during the first year of teaching which could be attributed to the absence of the
cooperating teacher or supporting mentor (Woolfolk Hoy & Burke—Spero, 2005). This decline in
teacher self—efficacy is upsetting, but may explain some of the attrition that occurs after the first
year of teaching. Whittington et al. (2006) and Swan et al. (2011) note an increase in teacher

self—efficacy from the first year of teaching to the second year of teaching. These findings may
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also suggest that teacher confidence and performance increases as teachers gain more in-field
teaching experience.

Experience levels can also play a role in content knowledge and varies from each SBAE
teacher. Teaching experience could include the number of years that the instructor has been in
the classroom or the experience within the industry that a teacher has gained. Groves (1977)
studied variables related to a teacher’s knowledge and opinion of natural resources as well as
their methods for teaching a forestry unit. Results from this study showed that graduate school
type, area of study, type of community lived in as a youth, and type of undergraduate school
related to their natural resource knowledge. Teacher opinions about natural resources were
related to the number of conservation or outdoor recreational activities they participated in both
at the time of study and during their youth.

SBAE curriculum can vary greatly depending on the technical area and it can be
challenging for a new teacher to be fully effective. Mundt (1991) found that early-career SBAE
teachers faced problems such as organization, time management, lesson planning, discipline, and
planning of FFA events. While pedagogy and classroom management are very important to
teaching any class, pre-service agriculture teachers receive little content-specific training.
Shulman (1987) believed that teacher education programs should combine both content and
pedagogy to more effectively prepare teachers. This would provide for a more well-rounded
agriculture instructor upon completion of the degree. Moreover, teachers receive little program
management assistance in many areas related to SBAE from their respective school districts
(Greiman et al., 2002).

Being exposed to forestry curricula could be a means of presenting possibilities to middle

school, high school, and post-secondary students. Lack of knowledge about forestry has been
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thought to be one reason that enrollment is declining at the National Association of University
Forest Resource Programs (Shairk & Frisk, 2011). Nuangchalerm (2011) noted that teachers
must be given the skills and knowledge to develop pedagogical content knowledge (PCK). PCK
is defined as the ability to combine knowledge of a specific discipline along with the teaching of
the discipline and addressed the importance of integrating subject matter knowledge and
pedagogy into teaching (Nuangchalerm, 2011). Kane and Russell (2005) mention that PCK
involves knowledge of teaching strategies that incorporate the most appropriate methods, create
learning environment situation, and prior conceptions. Learning effective teaching strategies is
important, but even more important is developing a deeper knowledge of the content being
taught. Goodnough and Hung (2009) describe how subject matter of a particular discipline is
transformed for teachers and students that enhance effective communication. Of the 103 natural
resources teachers surveyed in Groves et al. (1977) study, it was found that “knowledge is
obtained through formal education and community background factors, opinion is influenced by
current teaching experience and recreational activities” (p. 32).

Hartfield (2011) looked at the difference in teacher self-efficacy between novice and
experienced Arizona SBAE teachers. There was 93 Arizona teachers included in the sample and
four domains researched: classroom instruction, FFA, SAE, and content knowledge. Content
knowledge was based on the curriculum used by the Arizona Department of Education. FFA had
the most self-efficacy and the highest perceived level of importance. Content reported the least
amount of efficacy and received the lowest importance in this study. Friend (2008) surveyed
West Virginia agricultural education teachers to determine the knowledge and attitudes of
forestry education. Respondents of the study were most confident teaching about tree parts,

forestry careers, chainsaw use, tree growth, and reproduction. Approximately 95% of those
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respondents agreed or strongly agreed that forestry should be a class taught by agricultural
education teachers. When looking at the challenges that these teachers faced, most frequently
mentioned was a lack of knowledge followed by lack of resources, lack of time, and lack of
student knowledge (Friend, 2008).
Emphasis and Interest Levels

Instructor interest levels and motivation are characteristics to consider when studying
barriers to the implementation of forestry/natural resources curriculum. The amount of emphasis
that an instructor places on forestry/natural resources curriculum aspects is of great importance.
According to Yildirim (1994), students are "more comfortable with learning in structured ways
and often are not eager and enthusiastic about new ideas and perspectives” (p. 3). Emerging and
unfamiliar issues provide many different sets of challenges for an SBAE teacher and especially
an instructor with a pathway in natural resources. A 2007 survey found that teenagers do not
recognize professional career opportunities in forestry and that forestry is the least popular of the
natural resource fields (Hagar et al., 2007). If this stigmatism is to be overcome, then it first must
be overcome by the instructor. An instructor within natural resources has the distinct advantage
of being able to provide students with hands-on experiences that truly help students visualize
certain aspects and points within the curriculum. Pineda’s et al. (2011) case study involving the
implementation of a 3-phase, 10-week course for the application of experiential learning and
experiential education methods is an example of the importance of hands-on learning needed
within forestry/natural resources classes. According to student response and evaluation, the
course was successful at expanding their knowledge of sustainability in both application and

theoretical context.
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Knowing what an instructor views as important and how much competence they have in
that topic is an important aspect in viewing how it is emphasized in the classroom. In Clemons’
et al. (2018) study of Alabama teachers in grades 9-12 it was found that teachers felt that
teaching skills and concepts in environmental sciences (wildlife management, forestry, ecology)
was between important and very important (MI? = 4.18). Those teacher’s competence level was
found to be between somewhat competent to competent (MCP® = 3.71) of which was a lower
competence score in comparison to teaching skills and concepts in animal sciences or plant
sciences.

Perry (1998) surveyed K-12 teachers in Oregon to measure their knowledge of and
attitudes toward agriculture and natural resources curriculum. Results indicated that science
teachers and teachers from rural areas are more likely to be aware of agricultural and natural
resources curricula such as FFA, 4H, and Project Learning Tree. While teachers reported that
they had a positive attitude toward these programs, only a small percentage of teachers had
actually received program training. Several studies have also researched teacher attitudes toward
environmental education. Lane and Wilkie (1994) surveyed teachers to determine their
perceptions of environmental education. Sebasto (1998) also conducted a study with similar
objectives on the University of Illinois Cooperative Extension Service Educators. Both of these
studies found that teachers believe environmental education is very important but they actually
incorporate very little. Furthermore, both studies found limited backgrounds in environmental
education were a main reason for low integration levels (Lane & Wilke, 1994; Sebasto, 1998).

Teachers feel that the subject of forestry and natural resources is an important part of
curriculum within high schools. Fowler (2012) conducted a survey of high school science

teachers in the Southern Piedmont region of the United States by investigating their forestry
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education attitudes and teaching practices. Results indicated that 82% of those teachers agree
forestry should be taught in high schools and do so most frequently by presenting forestry
concepts in the context of ecosystem services followed by physical and physiological
characteristics of trees. Concepts related to products, uses, and management are taught less
frequently. Variables that predict teaching frequencies for each of these three groups include
classes taught in the last 5 years, environmental education program training, and childhood
location in addition to attitudes toward and knowledge of forest management. Only 34% of these
teachers agreed or strongly agreed that they feel confident to teach forestry concepts. Fifty-eight
percent of respondents agreed or strongly agreed that they would like to receive more training in
forestry (Fowler, 2012).

Bettis et al. (2017) looked at what factors influenced African American students to pursue
degrees in forestry and natural resources management, what demographic characteristics can be
used to explain variance in the influence of factors, and what data can provide insight and could
inform the professions of ways to recruit African American students into forestry/natural
resources management programs (Bettis et al., 2017). Most of the students indicated that forestry
and natural resources management work experience and attraction to the outdoors were factors
which influenced their career choice. The researchers further stated that the minority subject in
this study favored science projects with laboratory settings rather than outdoor settings.

SBAE teachers also deal with a variety of outdoor settings and field trips that can be
beneficial to student learners, but also pose challenges to the instructor. Simmons (1998)
conducted a study in which teachers were interviewed to determine which of four outdoor
settings were most appropriate for field trips as well as the perceived benefits and barriers of

field trips. Teachers believed that deep woods and rivers/ponds/marshes were more appropriate
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than urban nature, but that these areas presented significantly more hazards. Teachers believed
that field trips to natural areas were a benefit to the curriculum, that students would enjoy the
experience, and that the field trips held educational value. Teachers reported that they did not
feel comfortable teaching in natural settings, did not believe they had adequate training or the
necessary background to do so, and were concerned about student safety and large class sizes.
Theoretical Frameworks

SBAE can be a wonderful educational experience for high school students involved.
Students have the opportunity to make important links between academic learning and real-world
application. SBAE can even assist in developing a more agriculturally literate society that can
make informed consumer decisions while also fostering the growth and development of the
agriculture industry as a whole. However, SBAE can do nothing without developing a
curriculum to meet the learning needs of the modern student and being able to attract students to
enroll within the programs across the United States. In order to assess this an appropriate
framework must be used. The theory used as a basis for this study is Borich’s Needs Assessment
Model.
Needs Assessment Model

Borich’s needs assessment model is useful because it produces clear and specific
recommendations that the researcher can use for professional growth and development.
Institutions that train individuals are continually looking for ways to improve their training
programs. Borich (1980) developed a model of needs assessment designed to improve the
training programs of institutions for professional development. The Borich Needs Assessment
Model utilizes Mean Weighted Discrepancy Scores (MWDS) to identify the need priorities of

participants of a particular program (Ashraf et al., 2020). This model measures the discrepancy
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between the goals of a program or organization and performance of participants of that program
or organization. The concept of evaluation implied in the model is determining “what is and what
should be,” what the teacher should be able to do and what the teacher can do (Borich, 1980).
Borich’s Needs Assessment Model includes the following steps:

1. Both desired and existing (Importance or Ability) competencies should be listed in

the questionnaire

2. Circulate the questionnaire among the participants /respondents

3. Data tabulation on MS Excel

4. Calculate the discrepancy score by subtracting Ability from Importance

5. Calculate the WDS by multiplying the overall mean of Importance with the

discrepancy score

6. Find the mean of WDS to determine the MWDS

7. Rank the competencies by employing the MWDS in numerical order to identify the

prioritized training needs

The difference between competency ratings and importance ratings is an ideal measure
when assessing areas of in-service needs, technical agriculture, leadership development, teaching
and learning, and program management (Clemons et al., 2018). This has become a popular
method in identifying agricultural education pre-service and in-service needs assessments.
Researchers in education wishing to use this incorporate 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 (Garton & Chung, 1996; Joerger,

2002; Layfield & Dobbins, 2002). While Garton and Chung (1996) utilized a quadrant analysis,
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Edwards and Briers (1999) compared the ranking of in-service needs as determined by direct
evaluation to a ranking based on a mean weighted discrepancy score (MWDS), i.e., the Borich
model. They determined that looking at MWDS may be more effective than a direct assessment.

In 2002 Joerger modified Borich’s Needs Assessment instrument and created a new
instrument which was modeled after Garton and Chung’s (1996) research. The categories of
teaching and classroom management, leadership and SAE development, technical agriculture,
and program design and management, identified by Joerger, best represent the needed
competencies associated with the total program philosophy of agricultural education. Due to
Edward’s and Brier’s finding that an assessment tool similar to the Borich model was more
effective than direct assessment, and Joerger’s, 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 purposes of this study.

Chapter Summary

The purpose of Chapter 2 was to provide a description of the literature base and
theoretical frameworks that served as a guide for this study. The literature review provided an in-
depth evaluation of relevant studies and findings that contributed to the overall study design. The
literature in Chapter 2 focused on teacher’s perceptions of forestry/natural resource curriculum
and factors that may affect the implementation of those concepts. Those factors included a
variety of internal and external barriers to curriculum implementation. This study will focus on
the internal barriers broken down into teaching experience, content knowledge, and teacher
emphasis and interest levels.

Educating teachers and students about forestry/natural resources curriculum can prepare

students with the knowledge and skills necessary to enter into one of Georgia’s top agricultural
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industries. The quality of instruction that instructors provide their students can be enhanced by
minimizing barriers that teachers experience planning and implanting forestry and natural
resources curriculum. There is a lack of research on the barriers that teachers experience in the
classroom within specific agricultural subjects. It is an important area of research because by
identifying these perceived barriers universities, state staff, and other stakeholders can provide
the tools necessary to better classroom instruction for new and current agriculture educators.

It is important that a forestry and natural resource instructor structure his or her program
to prevent possible barriers in teaching and learning. Effectively designing forestry/natural
resources curriculum is also essential in combating teacher barriers. The process of designing the
curriculum allows the teacher to develop expertise in a new area. The next chapter provides a

detailed description of the methods and procedures used during this study.
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CHAPTER IlI
METHODOLOGY

Introduction

The purpose of this study was to determine teacher perception of forestry/natural
resources curriculum in an effort to investigate barriers that teachers may be experiencing when
implementing that curriculum. To accomplish this purpose, this project developed an instrument
based on prior research literature, Georgia teaching standards, and SBAE teachers’ perception of
importance and competence. The methods and procedures used in developing and conducting
this research study are described in this chapter.

Scope and Population of the Study

SBAE programs exist to meet the needs of business and industry within the community.
The agriculture curriculum students are exposed to could vary depending on the region in which
they live. The study included a representative sample of SBAE teachers from the three regions
found in Georgia (North, Central, and South). The population for this descriptive and
correlational study included all secondary agriscience teachers in Georgia (N = 358). The
population included both male and female in-service agriculture teachers holding a valid Georgia
agriculture teaching certificate and having at least one year of teaching experience. A list of all
SBAE teachers across the state was requested through the researchers work email. A private
excel list was acquired by the state program manager. The list contained school name, county
name, area, region, and teacher name. All middle school agriscience teachers (n = 95) were
excluded from the study due to difference in high school and middle school Georgia
Performance Standards that were used as a part of the survey instrument. Email addresses were
accessed from the agriculture education teacher directory. There were 138 (n = 138) high school

teachers in the North Region (69 in both Area 1 and Area 2), 111 (n = 111) in the Central Region
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(61 in Area 3 and 50 in Area 4), and 109 (n = 109) in the South Region (55 in Area 5 and 54 in
Area 6). In order to help assess the reliability and validity of the survey instrument a pilot study
was conducted. The pilot study participants included 15 (n = 15) secondary agriscience teachers
in Georgia which were representative of the population being investigated. Participants of the
pilot study were not included in the research study.
Human Subjects Review Board
Federal regulations and Auburn University policy require the Human Subjects Review Board to
approve all research studies that involve human subjects before any research can begin. One of
the primary functions of the Human Subjects Board is to ensure federal, state, and university
policies are followed when conducting research. Auburn University’s Human Subject board
conducted the review of this study to protect the rights and welfare of human subjects involved
in behavioral research. This study received proper review and was granted permission to proceed
with the research survey. The Auburn Human Subjects Review Board assigned protocol number
20-524 to the research project (Appendix A).
Study Design

This descriptive research study used a quantitative non-experimental survey design. Ary
et al. (2010) mentions quantitative research as the examination of operational definitions to
produce numeric data to answer pre-determined hypotheses, research question and/or research
objectives. Ravid (2011) was even more descriptive about quantitative research when mentioning
that this type of research focuses on explaining the relationship between cause and effect,
includes a small number of variables, and involves numeric data. Holton and Burnett (1997)
report that a major advantage of quantitative research is the ability to use a smaller group of

people to make inferences about larger groups that would be too expensive to study. This study
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sought to observe relationships and discrepancies, but not manipulate any variables thus making
it non-experimental in nature (Ary et al., 2010).

When conducting research, it is important to address possible threats to data within the
study. Dillman et al. (2014) discusses four major types of survey errors that researchers may
encounter and should minimize when collecting data in research: coverage error, sampling error,
non-response error, and measurement error. Coverage error arises when the population features
that the researcher wishes to estimate are not represented by the population samples. The first
step in minimizing coverage error within this study used an internet-based survey that made it
easier for the researcher to disseminate and the population to complete. Lavrakas (2010) notes
that the internet could be a viable alternative to other survey modes when conducting research.
Another means in which this study minimized coverage error was by surveying all Georgia high
school agricultural education teachers with more than 1 year of experience. This ensured that
teachers from the North, Central, and South regions of Georgia had the opportunity to compete
the survey and that there was no bias introduced from teachers with less than 1 year of teaching
experience. This also minimized sampling error which has been defined as the “extent to which
the precision of the survey estimates is limited because only some people from the sample frame
are selected to complete the survey (i.e., sampled) and others are not” (Dillman et al., 2014, p. 4).

The third type of error reported by Dillman et al. (2014) is nonresponse error. Non-
response error is when the characteristics of respondents differ from those who chose not to
respond in a way that is relevant to the study results. Linder et al. (2001) mentions that
nonresponse error has received less attention than the other three types of error. It was
anticipated that not all teachers who received a survey would respond. Failure to address non-

response error is an issue within social science. Response rates as high as 90% have the potential
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for nonresponse error (Linder et al. 2001). Lindner and Wingenbach (2002) reviewed brief
research articles in the Journal of Extension from 1995 through 1999 and found that non-
response error was a threat to external validity in 82% of the articles. Research done that
contains low response rates is questionable because little is known of the differences between
respondents and non-respondents (Wiseman, 2003). Linder et al. (2001) also studied article in
the Journal of Agriculture Education from 1990 to 1999 and found that failure to address
nonresponse was a threat to external validity. A method to minimize this type of error would be
to compare respondents to nonrespondents (Lindner et al., 2001). The use of a pre-notification
was used to stimulate response rate. Dillman et al. (2014) quotes a number of experiments that
tested pre-notice letters and achieved an improvement of response rates between 3% and 6%.
Participants were notified of the study through the researcher’s agriculture education email 4
days before the distribution of the study explaining the purpose, informed consent for
participation, and the dates of the study. Respondents that see names and organizations they trust
are more likely to respond to questionnaires (Perkins, 2011).

The fourth type of survey error reported by Dillman et al. (2014) involves measurement
error. When designing a survey, there are many measurement challenges. Measurement error
results from a discrepancy in unobserved variables and the survey responses. In order to
minimize measurement error, this study sought to have clearly worded questions that were
properly ordered, easily taken by the respondent, and non-biased. According to Dillman et al.
(2014) questionnaire length, complexity, and legitimacy of questions may negatively affect
response rates. Content validity and face validity were also addressed in order to minimize
measurement error within this study. Content validity is the “extent to which a specific set of

items reflects a content domain” (DeVellis, 2003, p. 49). Face validity is the general appeal and
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appearance of the instrument and whether the instrument appears to measure what is proposed to
measure. Content validity was addressed by ensuring the items on the questionnaire represent the
Georgia Performance Standards within the Basic Agriscience and Technology course that relate
to the forestry field (forest science, natural resources management, and wildlife management).
Face validity was established by the researcher and faculty members at Auburn University.

Another means of addressing the reliability and validity of the survey instrument included
conducting a pilot study. The pilot study participants included 15 (n = 15) high school
agriscience teachers in Georgia which were representative of the population being investigated
but were not included in the final analysis. There were 17 participants (n = 17) invited to
participate in the pilot study and asked to complete the survey instrument while also filling out
an interval measurement scale that addressed the following variables: clarity of directions, choice
of responses, layout, flow, level of appropriateness of the statements/questions, and organization
and ease of use in the Qualtrics software program to account for content and face validity
(Appendix B). There were 15 (n = 15) individuals that completed the pilot study yielding a
response rate of 88%. The population was representative of the target population but was not
included in the final study population.

Using SPSS, Version 27, the Pearson’s reliability test was utilized to determine the
degree of internal consistency for the pilot study. The reliability test was run for each construct,
both importance and competence scales, and for the entire Borich scale. The natural resources
management construct consisted of 10 items and demonstrated adequate reliability in the sample
(Cronbach’s o' = .829 and o = .960) where | = Importance and C = competence. The forest
science construct consisted of 10 items, and demonstrated high reliability in the sample

(Cronbach’s o' = .873 and o.© = .969). The wildlife management construct consisted of eight
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items, and demonstrated high reliability in the sample (Cronbach’s o' = .855 and o = .970). The
entire instrument demonstrated high reliability in the sample (Cronbach’s o' =.906 and o© =
.982). Once determining the instrument was sound and IRB approval was met, the survey
instrument was sent to all secondary agriscience teachers in Georgia not included in the pilot
study (N = 343).

Participants within this study completed a two-part questionnaire designed and conducted
through Qualtrics. The instrument was designed using influences from Clemons et al., (2018),
Duncan et al. (2006), and Borich’s Needs Assessment Model (1980). Borich’s (1980) needs
assessment model was mainly intended to measure the level of competence individuals had upon
completion of some form of training program. Borich (1980) also notes that this model could be
modified, extended, and adapted to meet a variety of institutional needs: “The needs assessment
model yields more data, and more understandable data, than many other types of follow-up
questionnaires” (Borich, 1980, p. 42). This model is beneficial because it provides direct and
clear-cut recommendations that can be used for program growth and development. By using a
link and multiple-choice style questions participants are more likely to complete the study. Using
this design will help guide the types of answers and begin to gain some data in an area that has
little findings. The cost and time requirements are also low (Mertler, 2018).

Instrumentation and Data Collection

The Borich type instrument consisted of 26 items that were framed by the concepts
within three subject standards of the Basic Agriscience and Technology Georgia Performance
Standards (natural resource management, forest science, and wildlife management). Participants
were asked to give their perceived importance on one side of each question and perceived

competence on the other side of that same item (Appendix C).
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Participants were notified in advance regarding the study through the researcher’s
agriculture education email and 4 days later an invitation to participate in the study was sent
through Qualtrics platform. Dillman et al. (2014) supports the use of questionnaire-based
software programs for improved design, data control, access, reporting, and cost. Advantages of
time, cost, and data entry are cited as the most appealing features of web-based surveys (Wright,
2005). The Qualtrics platform provided the opportunity for teachers to easily complete the
survey instrument while also producing the data necessary to address all research objectives. Ary
et al. (2010) mentions survey research as examination where a researcher asks multiple questions
relating to peoples’ characteristics, beliefs, opinions, and actions. Survey research can be used in
a descriptive manner, but it can also be used to investigate relationships between variables
(Fraenkel et al., 2012).

The data collection process was conducted between November and December, 2020.
Participants completed the 10-minute questionnaire on any computer or device and data was
immediately collected. Participants were contacted through email and given a unique link to the
questionnaire and information letter discussing the parameters of the study (Appendix D). Stern
et al. (2009) notes that providing instructions for accessing and completing web surveys may
help convince potential respondents to complete the survey that may not otherwise. Dillman et
al. (2014) stresses the inclusion of web instructions will help increase response rates. In order to
address threats to external validity it was important to obtain a sample that was representative of
agriculture teachers across the state of Georgia. Potential threats and/or sampling bias could
include receiving less than 50 completed surveys. Mertler (2018) notes this leaves a large

number of surveys not returned could introduce potential bias to the results. This method allowed
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teachers to complete the survey with ease while providing the information necessary to address
the research question.

The survey had an initial response of 52 respondents (n =52, % = 15). A total of three
email reminders were sent through the Qualtrics platform, each being approximately 7 days
apart. Individuals who had either not started or not completed all the items on the questionnaire
were included in the email reminder list. A final reminder was sent to unfinished respondents
through the researcher’s department of education e-mail address. Dillman, et al. (2014),
emphasizes that each approach to the respondent needs to be as different as possible from the
previous one. The email reminders yielded 38 (n = 38, % = 11), 48 (n =48, % = 14),and 49 (h =
49, % = 14) additional respondents, respectively. The total survey yielded 187 responses and a
response rate of 54% (n = 187, % = 54).

Data Analysis

Data was analyzed using SPSS 27. SPSS is a complete statistical analysis package that
can easily analyze descriptive techniques as well as generate high-quality graphs and charts
(Mertler, 2018). After completion of the instrumentation period partially completed surveys were
excluded from the sample resulting in a total of 171 secondary agriculture teachers (n = 171).
Results from the study were analyzed using Mean Weighted Discrepancy Scores (MWDS) and
various personal characteristics such as age, years of experience, gender, teaching backgrounds,
and ethnicity. Names of respondents were removed from the database.

Analysis of SBAE teacher perceptions will aid in professional development opportunities
provided by state staff and universities. Each of the research objectives listed was analyzed
according to the data collected. Research objective one was to identify and describe the personal

characteristics of high school agricultural education teachers in Georgia. This objective was
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addressed by providing means, frequencies, and standard deviations to describe the participants.
Research objective two seeks to describe the perceived importance of the forestry and natural
resources curriculum for high school agricultural education teachers. Research objective three
sought to describe the perceived level of instructor competence of the forestry/natural resources
content from within Basic Agriscience and Technology course standards. For both objective two
and three a Borich analysis was used to determine both perceived level of importance and
perceived level of competence of forestry/natural resources content from within Basic
Agriscience and Technology course standards. Weighted Means were calculated in order to
determine a MWDS for each individual item as well as each construct (Borich, 1980). This has
become a popular method in identifying agricultural education pre-service and in-service needs
assessments. This model measures the discrepancy between the goals of a program or
organization and performance of participants of that program or organization. The concept of
evaluation implied in the model is determining “what is and what should be,” what
the teacher should be able to do and what the teacher can do (Borich, 1980). Borich’s Needs
Assessment Model includes the following steps:

1. Both desired and existing (Importance or Ability) competencies should be listed in

the questionnaire

2. Circulate the questionnaire among the participants /respondents

3. Data tabulation on MS Excel

4. Calculate the discrepancy score by subtracting Ability from Importance

5. Calculate the WDS by multiplying the overall mean of Importance with the

discrepancy score

6. Find the mean of WDS to determine the MWDS
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7. Rank the competencies by employing the MWDS in numerical order to identify the
prioritized training needs
Chapter Summary

Chapter 3 identified the methods utilized within this study. This descriptive research
study used a quantitative non-experimental survey design to describe teacher perceptions of
importance and competence within forestry/natural resource-based standards. The chapter
included a detailed description of the scope and population, Human Subjects Review Board,
study design, measures of validity and reliability, instrumentation and data collection, and data
analysis. The study design included the analysis procedures along with the rationale for method
selection. The methods outlined in this chapter were followed in an attempt to collect the data
needed to provide insight into the research question and guiding objectives for this study.
The sample included teachers from the six areas of Georgia in order to get a representative
sample of agriculture teachers across the state. Teachers completed a two-part web-based
questionnaire designed using the Qualtrics platform. A variety of analysis procedures were used
to analyze and report on the collected data including frequencies, percentages, means, standard
deviations, MWDS, t-tests, and ANOVAs. The following chapter describes the findings of these

analyses.
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CHAPTER IV
FINDINGS

Introduction
The purpose of this study was to investigate Georgia secondary agriscience teachers’
perception and attitudes regarding barriers they may experience when implementing
forestry/natural resources curriculum in the classroom. This chapter will highlight the findings of

the study that were guided by the following research objectives:

1. Identify and describe the personal characteristics of high school agricultural education
teachers in Georgia.
2. Describe the perceived importance of the forestry and natural resources curriculum for
high school agricultural education teachers.
3. Describe the perceived level of instructor importance and competence of the forestry and
natural resources curriculum for high school agricultural education teachers.
Analysis by Study Obijective
This descriptive research study used a quantitative non-experimental survey design. All
Georgia SBAE teachers with more than 1 year of experience were surveyed (N = 343) and a total
of 171 (n = 171) responses were analyzed. Participants within this study completed a two-part
questionnaire designed and conducted through Qualtrics. The instrument was designed using
influences from Clemons et al., (2018), Duncan et al. (2006), and Borich’s Needs Assessment
Model (1980). The findings presented in the chapter are based upon the research questions and
objectives that guided the study.
Personal characteristics of respondents within this study are presented in Table 1.
Personal characteristics of the sample indicated consistency with the population in Georgia at the

time of the questionnaire (Hughes, 2020; Personal Communication, March 20, 2020). Overall,
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187 Georgia high school agricultural education teachers completed the questionnaire, partial
responses were excluded yielding a sample of 173. Male teachers comprised the largest gender
group of participants (n = 99, % = 57.22), while female respondents represented 42.19% (n =
73), and 1 participant marked “other” (n = 1, % = 0.58). There were 164 respondents (n = 164, %
= 94.79) that reported Caucasian/White for ethnicity while there were two (n = 2, % = 1.16)
Hispanic/Latino and seven (n = 7, % = 4.05) Black/African American respondents. The teaching
experience group with the highest number of participants were those with 1 to 5 years of
teaching experience (n = 53, % = 30.64). The remaining participants represented the groups of
teaching experience in the following breakdown: 6-10 years (n = 35, % = 20.23), 11-15 years (n
=33, % = 19.08), 16-20 years (n = 29, % = 16.76), and more than 20 years (n = 23, % = 13.29).
The breakdown agricultural education regions within the state were also representative of the
Georgia teaching population with 46.84% (n = 81) reporting from the north region, 25.42% (n =
44) from the central region, and 27.74% (n = 48) from the south region. It was expected that
there would be more respondents from the north region due to the size difference with that of the
central and south regions. Over half of the participants reported living in a rural community
setting (n = 116, % = 67.05), with the remaining participants reporting 10.40% (n = 18) in urban
community settings, and 22.54% (n = 39) in suburban community settings. Additional data
analysis concerning community setting will not be conducted due to a lack of clarification and
understanding on the exact definition of each setting among participants. Participants were also
asked to identify the highest degree earned. The representation of degrees was mostly even with
the exception of respondents that have a doctorate degree (n =7, % = 4.05). The remaining
participants represented highest degree earned in the following breakdown: bachelor’s (n = 49, %

= 28.32), master’s (n = 69, % = 39.88), and specialist (n = 48, % = 27.75).
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Table 1

Personal Characteristics of Georgia High School SBAE Teachers

n %

Gender Male 99 57.22
Female 73 42.19

Other 1 0.58

Total 173 100.00

Ethnicity Caucasian/White 164 94.79
Hispanic or Latino 2 1.16

Black or African American 7 4.05

Total 173 100.00

Teaching Experience 1-5 years 53 30.64
6-10 years 35 20.23

11-15 years 33 19.08

16-20 years 29 16.76

More than 20 years 23 13.29

Total 173 100.00

Ag Ed Region North 81 46.84
Central 44 25.42

South 48 27.74

Total 173 100.00

Community Setting Rural 116 67.05
Urban 18 10.40

Suburban 39 22.54

Total 173 100.00

Highest Degree Bachelor’s 49 28.32
Master’s 69 39.88

Specialist 48 27.75

Doctorate 7 4.05

Total 173 100.00

C
Forestry/natural resources characteristics for Georgia agriculture teachers within this
study are presented in Table 2. Upon beginning the survey teachers were asked to identify if they

have experience teaching a forestry/wildlife pathway. Responses included “Yes, I currently teach
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the forestry/wildlife pathway” (n =41, % = 23.7), “Yes, I have taught the forestry/wildlife
pathway in the past, but am not currently teaching it” (n = 38, % = 22.0), “No, | am not currently
teaching the forestry/wildlife pathway and have no plans to in the future” (n = 60, % = 34.7), and
“No, I am not currently teaching the forestry/wildlife pathway, but would like to in the future” (n
=34, % = 19.7). Participants were also asked to identify any career experience or personal
experiences that they have had in forestry, natural resources management, wildlife management,
or none of these. Responses included allowing the participants to make multiple selections.
Table 2

Forestry/Natural Resource Characteristics of Georgia SBAE Teachers

Question Subject n %
YES, | currently teach the forestry/wildlife pathway. 41 23.7
YES, | have taught the forestry/wildlife pathway in the past, butam not 38 22.0
currently teaching it.
NO, I am not currently teaching the forestry/wildlife pathway and have 60 34.7
no plans to in the future.
NO, I am not currently teaching the forestry/wildlife pathway, but 34 19.7
would like to in the future.
Total 173 100.00
Career Experience Forestry 20 11.6
Wildlife Management 24 13.9
Natural Resources 28 16.2
Management
None of these 127 73.4
Personal Experience Forestry 72 41.6
Wildlife Management 78 45.1
Natural Resources 64 37.0
Management
None of these 73 42.2

Teachers were asked to rate 26 items based on the Basic Agriscience and Technology
curriculum standards using a Likert-type scale described in the methods. The instrument

designed used influences from Clemons et al., (2018), Duncan et al. (2006), and Borich’s Needs
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Assessment Model (1980). Three standards within the Basic Agriscicnce course were used in
order to produce the 26 items on the scale. Those standards were based on natural resource
management, forest science, and wildlife management concepts and separated according to those
three areas.

The Pearson’s reliability test was utilized to determine the degree of internal consistency
for the results of the study. Cronbach’s alpha (o) was determined for each construct, both
importance and competence scales, and for the entire instrument. The natural resources
management construct consisted of 10 items and demonstrated high reliability in the sample
(Cronbach’s o' = .916 and o© = .927) where | = Importance and C = competence. The forest
science construct consisted of 10 items, and demonstrated high reliability in the sample
(Cronbach’s o' = .919 and o€ = .944). The wildlife management construct consisted of eight
items, and demonstrated high reliability in the sample (Cronbach’s o' = .915 and a.© = .928). The
entire instrument demonstrated high reliability in the sample (Cronbach’s o' = .956 and o€ =
.962).

The perceived importance of natural resource concepts under the Basic Agriscience and
Technology course Standard 6: Describe soil formation and management and assess its relevance
to plant/animal production and natural resources management is presented in Table 3. The top
three reported items of perceived importance in the natural resources construct were “Teaching
about careers in the Natural Resources industry” (M = 4.32), “Teaching concepts in soil erosion”

(M =4.24), and “Teaching soil components” (M = 4.14).
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Table 3

Perceived Importance of Natural Resources Concepts

Question Variables M SD
Natural Resources Construct 3.99 0.79
Teaching about careers in the Natural Resources industry. 4.32 0.71
Teaching concepts in soil erosion. 4.24 0.71
Teaching soil components. 4.14 0.68
Teaching concepts in soil texture. 4.05 0.71
Teaching concepts in soil formation. 3.95 0.75
Teaching concepts within soil ecosystems. 3.89 0.78
Teaching concepts in selecting appropriate soil management 3.77 0.89
practices for a given land class.

Teaching concepts in slope. 3.68 0.91
Teaching how to determine land class on a given site. 3.60 0.96

Note. n = 171; M'=Importance (1=Not important, 2=Of little Importance, 3=Somewhat
important, 4=Important, 5=Very Important); Cronbach’s o' = .916.

The perceived importance of forest science concepts within Basic Agriscience and
Technology course Standard 10: Demonstrate basic skills in natural resource management is
described in Table 4. The top three reported items of perceived importance in the forest science
construct were “Teaching about careers in the forestry industry” (M = 4.29), “Teaching about

tree functions” (M = 4.21), and “Teaching identification of important species of trees in Georgia”

(M = 4.13).
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Table 4

Perceived Importance of Forest Science Concepts

Question Variables Mm! SD
Forest Science Construct 4.02 0.80
Teaching about careers in the forestry industry. 429 0.70
Teaching about tree functions. 4.21 0.65
Teaching identification of important species of trees in Georgia. 413 0.77
Teaching identification of basic equipment used in forestry. 393 0.82
Teaching concepts in measuring forest products. 382 084
Teaching identification of forest pests. 3.78 0.90
Teaching management of forest pests. 3.72 0.92

Note. n = 171; M' =Importance (1=Not important, 2=0f little Importance, 3=Somewhat
important, 4=Important, 5=Very Important); Cronbach’s o' =.919.

The perceived importance of wildlife management concepts under the Basic Agriscience
and Technology course Standard 10: Demonstrate basic skills in natural resource management is
depicted in Table 5. Within this construct the top three reported items of perceived importance
included “Teaching about careers in the wildlife management industry” (M = 4.27), “Teaching
the definition of wildlife” (M = 4.26), and “Teaching identification of important species of
wildlife in Georgia” (M = 4.19).

Table 5

Perceived Importance of Wildlife Management Concepts

Question Variables M SD
Wildlife Management Construct 400 081
Teaching about careers in the wildlife management industry. 427 0.72
Teaching the definition of wildlife. 426 0.70
Teaching identification of important species of wildlife in Georgia. 419 0.73
Teaching the difference between game and non-game species. 4.14  0.77
Teaching strategies in managing wildlife. 3.98 0.83
Teaching skills in vertical farming. 352 0.96
Teaching skills in aguaculture. 351 094

Note. n = 171; M'=Importance (1=Not important, 2=Of little Importance, 3=Somewhat
important, 4=Important, 5=Very Important); Cronbach’s o' = .915.

51



Teachers were asked to rate 26 items based on the Basic Agriscience and Technology
curriculum standard using the Likert-type scales described in the methods section based upon
Borich’s Needs Assessment Model. Borich’s (1980) needs assessment model was mainly
intended to measure the level of competence individuals had upon completion of some form of
training program, but in this case the Borich competence scale can be assessed in order to plan
professional development opportunities where needed,

The perceived competence of natural resource concepts under the Basic Agriscience and
Technology course Standard 6: Describe soil formation and management and assess its relevance
to plant/animal production and natural resources management is described in Table 6. The top
three reported items of perceived competence in the natural resources construct were “Teaching
soil components” (M = 3.87), “Teaching concepts in soil erosion” (M = 3.82), and “Teaching
concepts in soil texture” (M = 3.81).

Table 6

Perceived Competence of Natural Resource Management Concepts

Question Variables M¢ SD
Natural Resources Construct 3.57 0.96
Teaching soil components. 3.87 0.83
Teaching concepts in soil erosion. 3.82 0.85
Teaching concepts in soil texture. 3.81 0.87
Teaching about careers in the Natural Resources industry. 3.74 0.93
Teaching concepts in soil formation. 3.66 0.82
Teaching concepts within soil ecosystems. 3.53 0.89
Teaching concepts in slope. 3.26 1.14
Teaching concepts in selecting appropriate soil management 3.12 1.17
practices for a given land class.

Teaching how to determine land class on a given site. 3.09 1.17

Note. n = 171; M®=Competence (1=Not competent, 2=Little competence, 3=Somewhat
competent, 4=Competent, 5=Very competent); Cronbach’s o = .927.
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The perceived competence of forest science concepts within Basic Agriscience and
Technology course Standard 10: Demonstrate basic skills in natural resource management is
shown in Table 7. The top three reported items of perceived competence in the forest science
construct were “Teaching about tree functions” (M = 3.93), “Teaching about careers in the
forestry industry” (M = 3.80), and “Teaching identification of basic equipment used in forestry”
(M =3.67).

Table 7

Perceived Competence of Forest Science Concepts

Question Variables MC SD
Forest Science Construct 3.55 1.01
Teaching about tree functions. 3.93 0.83
Teaching about careers in the forestry industry. 3.80 0.89
Teaching identification of basic equipment used in forestry. 3.67 1.05
Teaching identification of important species of trees in Georgia. 3.60 0.99
Teaching concepts in measuring forest products. 3.40 1.09
Teaching identification of forest pests. 3.16 1.12
Teaching management of forest pests. 3.05 1.12

Note. n = 171; M®=Competence (1=Not competent, 2=L ittle competence,
3=Somewhat competent, 4=Competent, 5=Very competent); Cronbach’s a.® = .944.

The perceived competence of wildlife management concepts under the Basic Agriscience
and Technology course Standard 10: Demonstrate basic skills in natural resource management is
described in Table 8. Within this construct the top three reported items of perceived competence
included “Teaching the definition of wildlife” (M = 3.97), “Teaching the difference between
game and non-game species” (M = 3.89), and “Teaching identification of important species of

wildlife in Georgia/ Teaching about careers in the wildlife management industry (M = 3.74).”
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Table 8

Perceived Competence of Wildlife Management Concepts

Question Variables M¢ SD
Wildlife Management Construct 355 0.98
Teaching the definition of wildlife. 397 081
Teaching the difference between game and non-game species. 3.89 0.89
Teaching identification of important species of wildlife in Georgia. 3.74 094
Teaching about careers in the wildlife management industry. 3.74 090
Teaching strategies in managing wildlife. 344 1.01
Teaching skills in aquaculture. 294 115
Teaching skills in vertical farming. 292 1.17

Note. n = 171; M®=Competence (1=Not competent, 2=Little competence, 3=Somewhat
competent, 4=Competent, 5=Very competent); Cronbach’s o.® = .928.
Mean Weighted Discrepancy Scores
Mean Weighted Discrepancy Scores were calculated using different personal

characteristics of respondents and compared using different analyses. Georgia high school SBAE
teachers identified items within each construct area. Items were combined in Table 9 to show the
greatest items of need as well as the lowest. Items of need with the highest MWDS were
identified as “Teaching about careers in the Natural Resources industry” (MWDS = 2.53),
“Teaching management of forest pests” (MWDS = 2.48), and “Teaching concepts in selecting
appropriate soil management practices for a given land class” (MWDS = 2.45). Items with the
lowest need according to MWDS were identified as “Teaching concepts in soil texture” (MWDS
= 1.00), “Teaching identification of basic equipment used in forestry” (MWDS = 1.01), and

“Teaching the difference between game and non-game species.” (MWDS = 1.04).
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Table 9

Forestry, Natural Resources, and Wildlife Management Needs by MWDS

Question Variables Importance Competence  MWDS
Teaching about careers in the Natural Resources industry. 4.32 3.74 2.53
Teaching management of forest pests. 3.72 3.05 2.48
Teaching concepts in selecting appropriate soil management 3.77 3.12 2.45
practices for a given land class.

Teaching identification of forest pests. 3.78 3.16 2.35
Teaching about careers in the wildlife management industry. 4.27 3.74 2.25
Teaching identification of important species of trees in 4.13 3.60 2.22
Georgia.

Teaching strategies in managing wildlife. 3.98 3.44 2.14
Teaching about careers in the forestry industry. 4.29 3.80 2.11
Teaching skills in vertical farming. 3.52 2.92 2.10
Teaching skills in aquaculture. 3.51 2.94 2.01
Teaching identification of important species of wildlife in 4.19 3.74 1.89
Georgia.

Teaching concepts in soil erosion. 4.24 3.82 1.85
Teaching how to determine land class on a given site. 3.60 3.09 1.81
Teaching concepts in measuring forest products. 3.82 3.40 1.61
Teaching concepts in slope. 3.68 3.26 1.55
Teaching concepts within soil ecosystems. 3.89 3.53 1.39
Teaching the definition of wildlife. 4.26 3.97 1.25
Teaching about tree functions. 4.21 3.93 1.18
Teaching soil components. 4.14 3.87 1.14
Teaching concepts in soil formation. 3.95 3.66 1.13
Teaching the difference between game and non-game 4.14 3.89 1.04
species.

Teaching identification of basic equipment used in forestry. 3.93 3.67 1.01
Teaching concepts in soil texture. 4.05 3.81 1.00

Note. n = 171; Importance (1=Not important, 2=0f little Importance, 3=Somewhat important,

4=Important, 5=Very Important); Competence (1=Not competent, 2=L.ittle competence,

3=Somewhat competent, 4=Competent, 5=Very competent; MWDS=Mean Weighted Discrepancy

Score (True limits range from —12 to 12); Cronbach’s o' = .956 and a.® = .962.

Items within the Borich analysis were put into construct areas based on standard and

specific content. MWDS by construct area and MWDS ranking are shown in Table 10. Forest

Science (MWDS = 1.85) was the highest MWDS ranked construct. The construct area that had the

lowest MWDS was Natural Resource Management (MWDS = 1.65).
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Table 10

Forestry/Natural Resource MWDS by Construct

Construct Area MWDS
Forest Science 1.85
Wildlife Management 1.77
Natural Resource Management 1.65

Note. n = 171; MWDS=Mean Weighted Discrepancy Score (True limits range from —12
to 12).

A comparison between Georgia high school male and female agriculture teachers with all
items in the forestry/natural resources constructs is depicted in Table 11. An independent
samples t-test was used to compare these two groups. MWDS were significantly different when
comparing males versus females (ti7o = 3.79, p <.001). Females (MWDS = 2.71) tended to have
higher training needs than males (MWDS = 1.04). Table 11 represents the t-test data between
gender and natural resource management, forest science, and wildlife management constructs.
Table 11

T-Test Between Males and Females for Forestry/Natural Resources Construct

Mean for Male Mean for Female T-Test
Construct Areas

Males SD Females SD Significance
Natural Resource Management 929  2.760 2.594 2.995 .000***
Forest Science 1.151 3.168 2.778 3.534 .002**
Wildlife Management 1.054 3.196 2.768 3.517 .001**
ALL 1.045 2.704 2.713 3.033 .000***

Note. n for Males = 99; n for Females = 73; * p <.05**, p <.01,*** p < .001.
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Years of teaching experience were grouped into five categories: 1-5 years, 6-10 years,
11-15 years, 16-20 year, and 20 years or more. Teachers with 1 to 5 years of teaching experience
had the highest training needs in forestry/natural resources concepts based on MWDS. See Table
12 for descriptive results.
Table 12

MWDS Scores of Years of Experience Groups

Years of Experience n  MWDS SD
1-5 years 53 3.11 2.60
6-10 years 35 2.30 2.99
11-15 years 33 0.52 242
16-20 years 29 0.60 3.20
20 or more years 23 1.01 2.61

Note. MWDS=Mean Weighted Discrepancy Score (True limits range from —12 to 12).

A between-subjects ANOVA was conducted to determine if there was a statistically
significant difference between groups. There was a significant difference between years of
experience and MWDS from the forestry/natural items (Fa,168= 6.84, p < .01). See Table 13 for

the descriptive results.
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Table 13

Analysis of Variance between Forestry/Natural Resource MWDS and Years of Experience

Construct df MS F Sig 17
Natural Resource Management

Between Groups 4 32.841 3.999 .004** .087
Within Groups 168 8.213

Total 172

Forest Science

Between Groups 4 70.696 6.935 .000*** 142
Within Groups 168 10.194

Total 172

Wildlife Management

Between Groups 4 58.210 5.478 .000*** 115
Within Groups 168 10.625

Total 172

ALL

Between Groups 4 52.349 6.837 .000*** 140
Within Groups 168

Total 172

Note. Years of Experience groups consist of 1-5 years, 6-10 years, 11-15 years, 16-20 years,
and 20 or more years; * p <.05**, p <.01, *** p <.001.

To understand whether statistically significant differences existed within years of
teaching experience a Least Significant Difference (LSD) post hoc test was conducted at the .05
significance level. MWDS differed with an instructor’s years of experience. There was a
significant difference in MWDS between teachers with 1-5 years of experience and 11-15 years
of experience (p <.001), between teachers with 1-5 years of experience and 16-20 years of
experience (p <.001), between teachers with 1-5 years of experience and 20 or more years of
experience (p = .003), between teachers with 6-10 years of experience and 11-15 years of
experience (p =.009), and between teachers with 6-10 years of experience and 16-20 years of

experience (p = .016). However, there was no significant difference between teachers having 1-5
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years of experience and 6-10 years of experience (p = .180), between teachers with 6-10 years of
experience and 20 or more years of experience (p = .084), between teachers with 11-15 years of
experience and 16-20 years (p = .911), between teachers with 11-15 years of experience and 20
or more years of experience (p =.520), and between teachers with 16-20 years of experience and
20 or more years of experience (p = .600). As years of teaching experience among Georgia high
school agriculture education teachers increased MWDS decreased. Teachers with 1-5 years of
teaching experience showed the highest MWDS scores while teachers with 11-15 years of
teaching experience displayed the lowest MWDS. Significant differences within years of
experience groupings are seen in Table 14.

Table 14

Significance Comparison Between Years of Teaching Experience and MWDS

Teaching Experience 1-5years 6-10years 11-15years 16-20 years 20 or more years

1-5 years -- .180 .000*** .000*** .003**
6-10 years .180 - .009** .016* .084
11-15 years .000*** .009** -- 911 520
16-20 years .000***  .016* 911 -- .600
20 or more years .003** .084 520 .600 --

Note. *p < .05. **p < .0L. *** p < .001

The regions of Georgia are broken down into North, Central and South. A between-
subjects ANOVA was run to determine if there was a statistically significant difference between
the three regions in Georgia. There was a significant difference between regions and MWDS
from all forestry/natural items (F2,170=4.91, p < .008). See Table 15 for the descriptive results and
Table 16 for an analysis of variance between forestry/natural resource MWDS and Georgia

Agriculture Education regions.
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Table 15

MWDS Scores between Georgia Agriculture Education Region

Region n MWDS SD
North 81 2.38 2.92
Central 44 1.74 2.96
South 48 0.72 2.74
Note. MWDS=Mean Weighted Discrepancy Score (True limits range from —-12 to
12).

Table 16

Analysis of Variance between Forestry/Natural Resource MWDS and Region

Construct Df MS F Sig 17
Natural Resource Management

Between Groups 2 21.065 2.438 .090 .085
Within Groups 170 8.641

Total 172

Forest Science

Between Groups 2 78.409 7.250 .001** 158
Within Groups 170 10.815

Total 172

Wildlife Management

Between Groups 2 34.771 3.034 .051 .096
Within Groups 170 11.461

Total 172

ALL

Between Groups 2 41.401 4.981 .008** 127
Within Groups 170 8.311

Total 172

Note. Regions consist of North, Central, and South; * p <.05**, p < .01.

To understand whether statistically significant differences existed between Georgia

Agriculture Education Regions an LSD post hoc test was conducted at the .05 significance level.

There was a significant difference in MWDS between the North and South regions of Georgia (p

<.01). However, there was no significant difference between the North and Central region (p =
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.248) or the Central and South region (p =.092). The North Region had a higher MWDS (MWDS
= 2.38) than each of the other two regions with the South region of Georgia reporting the lowest
MWDS (MWDS = 0.72). Significant differences within Georgia Agriculture Education regions

are shown in Table 17.

Table 17

Significance Comparison Between Georgia Agriculture Education Region
Georgia Ag. Ed. Region North Central South
North -- .238 .002**
Central 238 -- .092
South .002** .092 -

Note. *p < .05. **p < .0L. *** p < .001

Community settings within Georgia were broken down into Rural, Urban, and Suburban.
A between-subjects ANOVA was run to determine if there was a statistically significant
difference between community settings that the teachers identified teaching. There was no
significant difference between community settings and MWDS from all forestry/natural items

(F2.170=2.73, p > .05). See Table 18 and for descriptive results and Table 19 for ANOVA results.

Table 18

MWDS Comparison of Forestry/Natural Resources based on Community Setting
Region n  MWDS SD
Rural 116 139 288
Urban 18 262 3.01
Suburban 39 243  3.00

Note. MWDS=Mean Weighted Discrepancy Score (True limits range from —12 to 12).
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Table 19

Analysis of Variance between Forestry/Natural Resource MWDS and Community Setting

Construct df MS F Sig
Natural Resource Management

Between Groups 2 14787 1697 .186
Within Groups 170 8.715

Total 172

Forest Science

Between Groups 2 33.178 2924  .056
Within Groups 170  11.347

Total 172

Wildlife Management

Between Groups 2 28.108 2436 .091
Within Groups 170  11.539

Total 172

ALL

Between Groups 2 23307 2734 .068
Within Groups 170 8.524

Total 172

Note. Community Settings consist of Rural, Suburban and Urban.

Respondents were asked if they had ever had any career experience beyond teaching
within natural resource management, forestry, or wildlife management. They were also given a
fourth choice which was “none of these.” Due to unequal sample sizes, responses were
categorized into, 1- “Having career experience in natural resource management, forestry, and/or
wildlife management,” and 2- “Not having any career experience in natural resource
management, forestry, and/or wildlife management.” An independent samples t-test was run to
explore the difference in MWDS and career experience. Levene’s test for equality of variances
was not met (F = 6.750, p =.010). There was not a significant difference between having career
experience and not having career experience with the MWDS (ts9.87 = 6.750, p = .225). See Table

20 for descriptive results.
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Table 20

T-Test Between Career Experience in Forestry/Natural Resources and MWDS

Construct Areas Mean for Some Some Mean f_or No No Experience  Sig.
Experience Experience SD  Experience SD

Natural Resource 1.162 1.767 1.934 2981 .086

Management

Forest Science 1.515 2.711 2.150 3.603 .319

Wildlife Management 1.720 2.693 2.082 3.420 .563

ALL 1.466 1.978 2.055 3.051 .225

Note. n for Some Career Experience = 25; n for No Career Experience = 126.

Participants of the survey were also asked if they had ever had any type of personal
experience (hunting, educational class, etc.) beyond teaching within natural resource
management, forestry, or wildlife management. They were also given a fourth choice which was
“none of these.” Due to low responses for certain groups responses were categorized into, 1-
“having some type of personal experience in natural resource management, forestry, and/or
wildlife management,” and 2- “Not having any career experience in natural resource
management, forestry, and/or wildlife management.” An independent samples t-test was run to
explore the difference in MWDS and personal experience. There was a significant difference
between those teachers who had personal experience and those not having personal experience

with the MWDS (t102 = -2.404, p = .018). See Table 21 for descriptive results.
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Table 21

T-Test Between Personal Experience in Forestry/Natural Resources and MWDS

Mean for ~ Experience Mean for No No Experience Sig.

Construct Areas Experience SD Experience SD

Natural Resource 2.088 2.837 2.765 2.964 .284
Management

Forest Science 3.372 3.319 3.285 3.346 .009*
Wildlife Management 1.743 3.001 3.469 3.135 .011*
ALL 1.734 2.661 2.661 2.843 .018*

Note. n for having Personal Experience = 31; n for No Personal Experience = 73; * p < .05.

Chapter Summary

Chapter 4 presented the findings of the study based upon the three objectives that guided
the study. The research objectives for the study were (1) Identify and describe the personal
characteristics of high school agricultural education teachers in Georgia; (2) Describe the
perceived level of instructor importance of the forestry and natural resources curriculum for high
school agricultural education teachers; and (3) Describe the perceived level of instructor
competence of the forestry and natural resources curriculum for high school agricultural
education teachers. In addition to the previous three research objectives, Mean Weighted
Discrepancy Scores (MWDS) were calculated and a variety of analyses were used to determine
the differences in teaching characteristics and MWDS. The findings presented in this chapter
provided a better understanding of the teachers’ perceptions of the forestry/natural resources
curriculum and its relationship to their competence in that subject matter. The findings further
described these perceptions based upon teacher personal characteristics, specifically including
gender, years of teaching experience, agricultural education region, and personal experience in
the field. The findings reported in this chapter are further discussed in chapter 5, along with

conclusions and recommendations.
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CHAPTER V
CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS

Introduction

The purpose of this study was to determine teacher perception of forestry/natural
resources curriculum in an effort to investigate internal barriers that teachers may be
experiencing when implementing those concepts. High school agricultural education provides
students with information regarding the forestry/natural resources industry and prepares students
for a lifetime of informed decisions. With the forestry/natural resources industry being one of the
top agriculture industries in the state of Georgia, it is important that teachers offer quality
instruction to their students. Smith (2011) mentions the need for our students to learn more about
these resources in our current curriculum. Wellman (1987) reported that 31% of college-bound
high school seniors knew nothing about forestry careers and only 1% considered themselves to
be “well-informed” about forestry. Having an agriculturally literate society and more specifically
forestry/natural resources literate instructors is vital to Georgia agricultural education. With less
than 1% of the United States population involved in production agriculture and almost 90% of
the population being two or three generations removed from involvement within agriculture, the
United States is quickly approaching a time where an agriculturally literate society is almost non-
existent (Leising & Zilbert, 1994).

While agriculture education has grown and evolved in Georgia in the past 10 years, there
is still a need for a more educated agriculture instructor. There is little research regarding the
factors or barriers that agriculture instructors encounter when implementing forestry/natural
resources concepts. This requires an assessment of instructor challenges to determine if students
are receiving the instruction they need and if that curriculum is changing to meet student needs

and warranted this study.
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Summary of the Study
This study was designed to determine if Georgia high school educators were experiencing
barriers to curriculum implementation by determining the perceived importance and competence
of forestry/natural resource concepts. The AAAE National Research Agenda for agricultural
education as well as goals within the GVATA tactical plan served as a guide for the research
objectives and methodology of the study. The GVATA (2019) outlined a goal of identifying the
needs of new teachers (1-5 years) and mid-career teachers (7-15 years) in the 2019 Tactical Plan
(p. 18). The GVATA Tactical Planning committee (2019) also indicated the need for more
training within their professional development committee by stating the need to “evaluate
professional development workshops needed for members and make recommendations
considering industry advised changes in technical information” (p. 3). The AAAE outlines the
need for discovering “what methods, models, and practices are most effective in diffusing
innovations” (Roberts et al., 2016, p. 6). Within research priority five, the AAAE also poses the
question “what evaluation methods, models, and practices are effective in determining the
impacts of educational programs in agriculture and natural resources” (Roberts et al., 2016, p. 6).
The following research objectives provided direction for the study:
1. Identify and describe the personal characteristics of high school agricultural education
teachers in Georgia.
2. Describe the perceived level of importance of the forestry and natural resources
curriculum for high school agricultural education teachers.
3. Describe the perceived level of instructor competence of the forestry and natural

resources curriculum for high school agricultural education teachers.
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These research objectives allowed direction for the data to be obtained. This helped gain
a better understanding of where instructors are facing challenges when implementing
forestry/natural resources curriculum. The findings of this study will also help guide professional
development opportunities implemented by state and university staff.

Georgia agriculture education programs are designed to offer a variety of pathways for
schools to choose from. The creation and implementation of career pathways is a national trend
in Career, Technical and Agriculture Education (CTAE). There are six primary categories of
agriculture pathways that Georgia schools may choose from for their school: animal science,
forestry/natural resources, plant science/horticulture, agricultural mechanics, food science, and
diversified agriculture (Georgia Department of Education, 2020). It is important to implement
pathways that will gain the interest of the student while at the same time acknowledge the
agriculture industry that may be present in the local community. Every high school agricultural
instructor in the state of Georgia is required to teach a variety of concepts within the Basic
Agriscience and Technology Course standards. There are three standards that focus on
forestry/natural resource concepts. Questions from the objectives of those standards were
ultimately used to develop the survey instrument.

The population for this descriptive study included all secondary agriscience teachers in
Georgia (N = 358) that represent various demographical regions, economies, and socioeconomic
status. A pilot study was conducted that included 15 secondary agriscience teachers in Georgia
which were representative of the population being investigated. Participants of the pilot study
were taken out of the population yielding a sample population of 343 teachers (N = 343).
Participants within this study completed a two-part questionnaire designed and conducted

through Qualtrics. The instrument was designed using influences from Clemons et al. (2018),
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Duncan et al. (2006), and the Borich’s Needs Assessment Model (1980). The Borich scale within
the instrument consisted of 26 items that were based on concepts within three subject standards
of the Basic Agriscience and Technology Georgia Performance Standards (natural resource
management, forest science, and wildlife management). Respondents were asked to give their
perceived importance on one side of each question and perceived competence on the other side
of that same item. Upon conclusion of the survey, partially completed responses were taken out,
yielding a total sample of 173 secondary agriculture teachers (n = 173). Results from the study
were broken down into Mean Weighted Discrepancy Scores (MWDS) and various personal
characteristics such as age, years of experience, gender, teaching backgrounds, and ethnicity.
Discussion and Conclusions
Teacher perceptions of the high school forestry/natural resources curriculum/experiences

yielded the following conclusions:

1. There is a significant number of Georgia teachers that do not teach a forestry/natural
resource pathway.

2. Georgia high school agriculture educators lack ethnic diversity.

3. Teaching about careers in the natural resources, forestry, and wildlife management
industry was perceived to be the most important concept within all three constructs.

4. Teachers perceived they were most competent in teaching the definition of wildlife and
teaching about tree functions.

5. Teachers with 1 to 5 years of teaching experience had the highest training needs in
forestry/natural resources based on MWDS.

6. Teachers with no personal experiences in forestry, natural resources, and/or wildlife

management had a significant need for training within those concepts.
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Objective One Conclusions
Obijective 1: Identify and describe the personal characteristics of high school agricultural
education teachers in Georgia.

There is a significant number of teachers that do not teach a forestry/natural resource
pathway. Among respondents there was a large number of instructors that reported they were not
currently teaching a forestry/natural resources pathway (n = 132). Agriculture Education
Pathways are designed to generate student interest within specific agriculture careers while at the
same time give students specific knowledge and skills to prepare them for employment within
that specific area. There are several options as to which pathway schools choose to implement.
Those options along with other internal and external barriers give schools many factors to
consider. Approximately 24% (n = 41) of teachers indicated they were currently teaching a
forestry/wildlife pathway. This percentage coupled the large majority of teachers (n = 126) in the
sample that have no career experience in the natural resources, forestry, or wildlife management
field could be possible barriers to implementing forestry/natural resources curriculum.

Proper planning could also aid in the confidence for teachers with less than 5 years
teaching experience. Josiah (2001) mentions that planning is a vital step in gaining the respect
and interest of agriculture students (Josiah, 2001). Langley et al. (2014) recommends that teacher
educators find strategies to prepare apprentice teachers for the move to new communities. An
assortment of field experiences and purposeful assignments in student teaching allows students
to experience a different culture other than their own. This also aids in discussions helping
teachers dissect why certain techniques may have worked in their home and communities and
others did not. These opportunities and discussions could also garner interest in a subject that

students previously may not have considered.
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Georgia high school agriculture educators lack ethnic diversity. Out of 173 participants,
there were only nine respondents that reported an ethnicity other than Caucasian/White (Hispanic
or Latino = 2, Black or African American = 7). This result reinforces Kantrovich’s (2007)
findings in that 88% of all agriculture educators across the United States are Caucasian/White.
As Georgia strives to incorporate agriculture into more areas with differing ethnicities, it will be
important to recruit a more diverse group of agriculture teachers. The same can be inferred when
addressing community setting in which instructors are teaching. The majority of respondents
reported teaching in a more rural setting (n = 116) while urban and suburban instructors made up
18 (ny = 18) and 39 (ns = 39) respectively. This is a demographic that needs to change for
Georgia agriculture education to move into more urban communities such as Gwinnett, Dekalb,

Clayton, and Fulton counties.

Objective Two Conclusions
Objective 2: Describe the perceived level of importance of the forestry and natural resources
curriculum for high school agricultural education teachers.

Teaching about careers in the natural resources, forestry, and wildlife management
industry was perceived to be the most important concept within each of the three constructs.
The means for perceived importance are essential because they contribute to the overall MWDS
and the conclusions regarding forestry/natural resources curriculum needs. Overall, teachers
within the study had relatively high views of importance of forestry/natural resource related
concepts labeling all of them “somewhat important” or greater. Perceived importance of
forestry/natural resources concepts could play a large role on implementation of the concepts that
are taught to students, which in turn could affect the level of student competence. The need for

professional development in this instance aligns with the adult learning theory that specifies that
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adults have a higher level of motivation to learn what they perceive as important (Layfield &
Dobbins, 2002).

Instructors should also utilize forestry professionals and others involved in the field to
promote the profession. Jabbour and Pellissier (2019) note that support teachers mentioned most
frequently as beneficial within their study were guest speakers, followed by co-teaching or
having a teaching assistant and having connections with farmers or producers.

Teachers could involve various individuals working in these careers by school visits and
providing information about that particular industry. This would not only open student’s
perspectives but give instructors an improved sense of importance. Local chapters of
professional organizations, government agencies, forest products businesses, college forestry
departments, and other groups could develop outreach programs and partnerships through which
they support local schools in their area. These groups should be open and willing to meet teacher
desires and needs with regard to teaching about forestry, natural resources, and wildlife
management concepts.

Concepts with lower importance means should also be evaluated to determine true
teacher value. Strategies to assist teachers in understanding the importance and value of
forestry/natural resource-related concepts should be developed along with the rationale for
incorporating them into the curriculum. Increased education and marketing of the forestry
profession at the high school level will improve understanding of the field and profession (Sharik
& Frisk, 2011). Schlosser (1988) detailed the importance of recruitment and retention of forestry
students and points out that efforts should be taken to make sure high school students in

particular are aware of the forestry profession because this is when many students make career
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choices. Students that are more aware of careers and opportunities will help promote forestry
education as well as a more informed forestry workforce.

Objective Three Conclusions

Obijective 3: Describe the perceived level of instructor competence of the forestry and natural
resources curriculum for high school agricultural education teachers.

Teachers perceived they were most competent in teaching the definition of wildlife, and
teaching about tree functions. Teachers were asked to indicate their perceived level of
competence for concepts within forestry/natural resources. Overall, teachers within the study had
a lower competence level than the level of perceived importance of forestry/natural resource-
related concepts. There were some concepts within the study that had means below “somewhat
competent.” The highest levels of competence included the instructor’s perceived ability to teach
the definition of wildlife and teach about tree functions. The means for perceived competence are
important because they contribute to the overall MWDS and the conclusions regarding
forestry/natural resources curriculum needs. Concepts that involved more of a problem-solving
approach had lower mean values such as teaching how to determine land class on a given site,
teaching management of forest pests, and teaching skills in vertical farming and aquaculture.
However, more basic concepts such as defining or labeling tended to have higher competency
scores. Friend (2008) found similar results when examining the frequency of forestry techniques
and skills being presented by teachers. Calculating timber volume, pacing to determine a linear
distance, measuring standing trees, and identifying tree species by leaves were most often
presented. Topics taught least included chainsaw maintenance techniques, identification of forest
fire fighting tools, professional and technical employment in forestry, and identifying potential

den and mast trees. The need for professional development aligns with the adult learning theory
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that specifies that adults have a higher level of motivation to learn what they perceive as
important (Layfield & Dobbins, 2002).
MWDS Conclusions

Technical content need is represented by the MWDS. The highest rated content training
need was teaching about careers in the natural resources industry, followed by teaching
management of forest pests, and teaching concepts in selecting appropriate soil management
practices for a given land class.

Teachers with 1 to 5 years of teaching experience had the highest training needs in
forestry/natural resources based on MWDS. Teachers with 1 to 5 years teaching experience
represented the largest group of respondents with participation dropping slightly among groups
with more years of experience. This aligns with a Tippens et al. (2013) finding that almost 50%
of agricultural educators leave the profession within the first 5 years. For data analysis purposes,
teachers with more than 20 years were grouped together. There was a statistically significant
difference between the MWDS of several of the year range groupings. Teachers that had more
years of experience had the greatest discrepancy between perceived importance and perceived
competence. As years of experience increased among each group, there was a decline in training
needs for those teachers with the exception of teachers with 20 or more years of teaching
experience. In that instance, MWDS and the need for training rose slightly. The most significant
decline in MWDS was between 6 to 10 years and 11 to 15 years of experience. The number of
high school agricultural education positions on the rise in Georgia yields an increasing number of
inexperienced agriculture teachers in the state. Professional development should continue to be
developed and implemented to assist new teachers in obtaining the knowledge and skills needed

to teach these concepts.
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Teachers with no personal experiences in forestry, natural resources, and/or wildlife
management had a significant need for training within those concepts. Teachers were asked to
indicate if they had any previous personal experience within forestry, natural resources, and/or
wildlife management. This could include but is not limited to experiences with community
setting growing up, hunting, fishing, internships, educational background, job shadowing, etc.
Group responses were categorized into, 1- “having some type of personal experience in natural
resource management, forestry, and/or wildlife management,” and 2- “Not having any career
experience in natural resource management, forestry, and/or wildlife management.” There was a
significant difference in MWDS between teachers that indicated having personal experience in
one of those three areas and those that did not have any personal experiences. Teachers that
indicated having no personal experience had a significant need for training within
forestry/natural resources concepts. These results align with Groves (1977) who studied variables
related to a teacher’s knowledge and opinion of natural resources as well as their methods for
teaching a forestry unit. Results from this study showed that graduate school type, area of study,
type of community lived in as a youth, and type of undergraduate school related to their natural
resource knowledge. Teacher opinions about natural resources were related to the number of
conservation or outdoor recreational activities they participated in both at the time of study and
during their youth. This also aligns with Lane and Wilkie (1994) and Sebasto (1998) who found
limited backgrounds in environmental education was a main reason for low integration levels.

Recommendations

Teachers must be careful not to overemphasize one subject within an introductory

agriculture course at the expense of another. It is important that a teacher wishing to implement

forestry and natural resource curriculum structure his or her class to create student interest.
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Recommendations for Practice

Josiah (2001) analyzed 168 non-governmental organizations from 42 developing
countries that implemented expansion programs for natural resources and found three
organizational structures: (1) including the use of partnerships, (2) networks, (3) and
intermediary arrangements (Josiah, 2001). Learning from each other and building connections
are vital in order to build knowledge in the area of forestry and natural resources whether it be
for an extension agent or a high school agriculture teacher. Partnerships between the instructor
and members of the community also need to be developed in order to facilitate “real world”
experiences and provide the instructor with more avenues to learn about those concepts. Project
Learning Tree is one example of a well-known program that provides teachers with information
about forestry education and suggests ways that activities can be used to meet mandated
standards thereby mitigating the challenges faced by them. Instructors should also utilize
industry professionals and others involved in the field of forestry/natural resources to promote
the profession. Teachers could involve various individuals working in these careers by school
visits and providing information about that particular industry. Local chapters of professional
organizations, government agencies, forest products businesses, college forestry departments,
and other groups could develop outreach programs and partnerships through which they support
local schools in their area. These groups should be open and willing to meet teacher desires and
needs with regard to teaching about forestry, natural resources, and wildlife management
concepts.

An agriculture instructor must also be well versed in providing students with these hands-
on experiences. It is through visualizing important concepts and facts that students can build

knowledge bases. Miles (1994) describes visualizing as "creating mental pictures to aid in
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learning, thinking, and solving” (p. 50). Without these visualizations through hands-on
experiences, these barriers are very difficult to overcome. Hyerle (1996) notes that when
concepts are organized and visual, students can begin to sharpen their abilities to communicate
the information. When teachers oppose the traditional method of lecturing in secondary
classrooms and integrate visualizing into the class on a regular basis, they have penetrated
barriers to learning (Freseman, 1990). Linking students to hands-on experiences within natural
resources is an important factor in being a confident and effective teacher. Traditionally it has
been important to incorporate aspects such as demonstration areas within forestry, wildlife, and
natural resource education (Clapp, 1951). In Barlow’s (2012) study of 30 undergraduate
students, there were several correlations that can be found when preparing forestry, wildlife, and
natural resources extension specialist in implementing experiential learning. A majority of the
students said they preferred outdoor and participative learning such as outdoor lectures. By
incorporating these concepts into the curriculum agriculture educators begin to seek new
knowledge and professional development. Making sure teachers are supplied with the resources
(and more importantly the knowledge of how to use demonstration areas) will benefit teachers by
gaining student interaction, interest, and pride.
Recommendations for Recruitment

Developing interest within the subject matter involves the teachers knowing how to
design the curriculum. The process of designing the curriculum allows the teacher to develop
expertise in a new area, or perhaps in one that he or she may already have pursued as an
avocation (Kelleher, 1998). Proper planning is essential in not only being prepared but also

encouraging instructors to learn more about what they are teaching. Johnson (2006) describes
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that once proper planning has taken place, an instructor is more prepared and can easily catch the
interest of his or her students.

Efforts to seek out individuals that have experience and/or knowledge of the
forestry/natural resources field would be beneficial in filling the void of content inexperience
seen from these results. With almost 50% of agricultural educators leaving the profession within
the first 5 years and an agriculture teacher shortage, this may aid in filling teaching positions that
Georgia desperately needs (Tippens et al., 2013, Thompson, 2013). Marketing agriculture
education as more than just that would be one strategy university faculty could pursue. Many
high school and college students are unaware of agriculture jobs available, let alone agriculture
education jobs. Each year the agriculture industry adds nearly 60,000 jobs, but only 3% of high
school and college students are aware of those jobs (NAFB, 2016). Advertising agriculture
education to colleges within a university may find individuals that have the knowledge base and
would be more interested in teaching subjects such as forestry, natural resources management, or
wildlife management. Furthermore, finding students within the college of education at respective
universities that may be interested in teaching an alternative to a science-based course could be
another possibility in finding qualified forestry/natural resources teachers.

Recommendations for Teacher Preparation and Professional Development

Forestry education proponents should support current programs and develop additional
forestry training and/or professional development opportunities for teachers as suggested in other
studies (Lane & Wilke, 1994; Sebasto, 1998). Georgia agriculture teachers indicated the need for
professional development based on forestry/natural resources concepts embedded within the
introductory level course required for every agriculture pathway (Basic Agriscience and

Technology). The findings in this study support the need for professional development by state
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staff and university faculty. Duncan et al. (2006) found similar trends in the professional
development needs of agriscience teachers in Georgia. Georgia state staff and university faculty
should modify curricula to include more integration of content specific material for pre-service
and in-service agriculture teachers.

At each university teachers learn about teaching pedagogy, but may also choose certain
electives that will aid in their content knowledge within each respective agricultural field. The
findings within this study indicated a number of concepts within forestry/natural resources that
could also be addressed through class opportunities at respective universities. Teachers indicated
teaching about careers in the natural resources industry, teaching management of forest pests,
teaching concepts in selecting appropriate soil management practices for a given land class as
some of the more dominant concepts. These concepts along with several others should be
addressed in university teacher preparation curricula in Georgia as well. Agriculture education
programs within universities could require more content specific courses and/or implement some
type of content specific certification that students are required or encouraged to complete before
graduation. Georgia state staff can also increase professional development opportunities in this

area for current agriculture teachers, as well as update their existing curriculum resources.

Future Research
While this study sought to look at perceptions of Georgia agriculture educators, it is also
recommended that other states examine their current pre-service and in-service training to
determine if this need is present in their states.
This nature of this study includes a quantitative approach and has some possible
limitations. While using a web-based survey instrument does provide an easy way of

disseminating and collecting responses, it is a rigid instrument in which the participants cannot
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give feedback outside the parameters of the instrument used. Future research could involve a
mixed-methods approach where teachers are put into focus groups depending on teaching
experience, gender, geographic location, and areas of expertise and asked questions regarding
barriers to teaching forestry/natural resources that they have experienced. Furthermore, this
approach could also clarify how much time is spent teaching different areas of Georgia
agriculture standards. This would help further clarify potential barriers and open the door to
future research and/or solutions. Examining how the current data relates to the teachers’ personal
and demographic characteristics could also provide more insight as to what factors may affect
curriculum implementation.

This study sought to look at the internal factors that may cause teachers to implement
forestry/natural resources curriculum. Future studies could also look at the external barriers that
cause curriculum and/or pathway choices at particular schools. Investigation of those results
along with additional assessments of some type of content certification program may provide a
better understanding of the need and usefulness of such programs. Possible external barriers may
include community setting, school pathway choice, or resources available. There can be added
challenges to the instructor when taking students to outdoor areas. Simmons (1998) noted six
benefit and barrier factors to teaching outdoors: appropriateness of teaching setting, teacher
confidence, worries, need for training, hazards, and difficulty of teaching environmental
education. Deep woods and rivers, ponds, and marshes settings were seen as significantly more
appropriate for teaching natural resources than urban nature was, but they were also seen as
presenting significantly more hazards than county park and urban nature settings. It may be

necessary to study these challenges in an effort to reduce barriers to curriculum implementation.
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This research study concentrated on forestry/natural resources concepts based on the
introductory course for all pathways (Basic Agriscience and Technology). Examining the three
other major program areas (Agriculture Mechanics, Animal Science, and Horticulture) may also
benefit state staff and university faculty in implementing programs and/or professional
development opportunities.

Chapter Summary

Selecting an agriculture pathway has become an important factor within the success of
high school agriculture education curriculum. Those working in the forestry and natural
resources field conserve and manage our forests and natural resources. The value of this industry
in Georgia can be seen from the very beginning of the colony’s establishment. Having a
forestry/natural resources literate society is vital in Georgia agricultural education. While
agriculture education has grown and evolved in Georgia in the past 10 years, there is still a need
for a more educated agriculture instructor. This requires a consistent assessment of instructor
challenges to determine if students are receiving the instruction they need and if the curriculum
is changing to meet student needs.

The study was designed to determine if Georgia high school educators were experiencing
barriers to curriculum implementation by determining the importance and competence of
forestry/natural resource concepts. The significance of the study is further justified by the AAAE
national research agenda. The study assists in the solution to research priority number five which
is “what methods, models, and practices are most effective in diffusing innovations and “what
evaluation methods, models, and practices are effective in determining the impacts of
educational programs in agriculture and natural resources (Roberts et al., 2016).” Additional

justification from the GVATA (2019) seeks to “evaluate professional development workshops
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needed for members and make recommendations considering industry advised changes in
technical information (p. 3).”

The findings of the study yielded descriptive data that explains particular weaknesses in
the importance and competence of forestry/natural resources curriculum. The data further shows
the discrepancy of perceived teacher importance and perceived teacher competence. Analysis of
the data resulted in conclusions that were further discussed and recommendations established for
teacher practice, recruitment, professional development, and future research. The themes within
these recommendations included professional development related to content specific items,
curriculum development, and high school agriculture education experiences (partnerships,

stakeholder groups, proper planning, and lesson development).

An agricultural instructor has to deal with a variety of different barriers that can greatly
affect the nature in which the students learn (Johnson, 2007). Unique and engaging pedagogical
approaches are crucial for supporting effective learning opportunities effective to meet the needs
of today's learners (McKendree et al., 2019). The forest industry is the second largest industry in
Georgia providing 118,423 jobs and injecting $27.2 billion into the state’s economy (Georgia
Forestry Commission, 2019). As the forestry and natural resources industries grow, there will be
a need for skilled instructors to prepare our students for this industry after high school. It is
important that we as agriculture professionals advocate for agriculture literacy within the content

as well as a whole.
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Procegures subject to FDA reguiations (drugs, devices, eic.) []YES [F]Ne

Use of school reconds of ldentiflable students or Information from O ?ESNE-
Instrectons about specic students.

Protecied health or medical Information when there s a direct or |:|‘|’EE [FINE
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Collection of sensiiive aspects of the participant's own behavior, []¥ES [/]no
such as llegal conduci, dreg us=s, sexual behavior of Jicohod use.
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4_ Brisfly describe the propossd ressarch, Including purpose, parilcipant population, recruttment
process, consant process, ressarch procedurss and mathodology.

The purpose of this study was to investigate Georgia secondarny agriscience teachers’ perception
and attiudes regarding barriers they may experence within the dassroom. The following is an
owverview of the research objectives within this study:
1. Identify and describe the personal characieristics of high school agriculhural education teachers
in Geongia.
2. Describe the perceived importance of the foresiry and natural rescurces curriculurm for high
school agrcuftural education teachers.
3. Describe the perceived level of nstrucior competence of the foresty and natural resources
curmiculum for high school agrcultural education teachers.
The population of this study will b= randomly stratified wsing Georgia Agriculiure tfeachers in
grades 9-12. Stratification will be representative of each of the three FFA Regiens n Geongia:
Morth, Central, and South. There were 138 high school teachers in the Morth Region (88 in both
Area 1 and Area 2], 111 in the Central Region (&1 in Area 3 and 50 in Area 4), and 108 n the
South Region (55 i Area 5 and 54 in Area 6). The Morth Region of Georgia encompasses all
counties Morth from Carroll to Lincodn. The Central Region inchedes counties from Heard to

4. Walwars

Check any walvars that apply and describe how the pra)sct mests the criterla for the walver.
Prowvide the ratlonals for the walver raqueat.

[0 walver of Conzent fincluding exieting de-desntiMed data)
=] Walver of Documentatien of Conesnt {Use of Information Latisr)
[0 walver of Parental Permigsion

Al refrogpective Information will be deddentifled.

Suwrvey ferms will be delivered to subjects using Quslirics online swrvey ool [see
wiwwi_qualimics.com). Aubum University has a site license for Qualmics. Subjects will receive an
imitial emad from the researcher requesting their participation, and subjects will be informed they
will b= contacied with a participation request three additional times during the 3 weeks following the
imitial request Qualtrics com provides a Reminder Function that only sends a reminder o these
who have not completed the sureey, including both those who stared the survey but didn't finish
and those who never staried the survey. Subjects will be provided information i the e-mail
solicitation request regarding the process for opting out to hawe their names removed from any
future electmonic mailings requesting their parbcipation. (See email solicitation request.) Subjects
agresing to participate will select a link to the online suneey within the email solicitation. Individual
itermns are set to request subjscts to complete manswered items; however, a subject may skip an
itE‘""", Th!a m!ine survey has been dgiempqd 50 suhjeclz are not forced to answer arny parm::l_lar o

+
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8. Deacribe how participantsidataiapecimans will be selected. I applicabls, Includs gandsr, race, and
sthnlclty of the partlclpant population.

The populaton for this sbudy will consist of the 258 hagh school agnculture educators, grades 8-12
in Georgia. The recruitment of participants will be completed using publicly available emal
addresses cbtained through the Georgia State Department of Education, Division of Agrculbure
Education (gaaged.org). An initial email with the invitabon o participate will be sent to participants
with the informational letter detailing the parameters, reguirements, and methods of the study.
Participants mdicating ther inclusion will be directed to the online survey hosted by Qualincs. This
data will be downloaded by the research and a unique code for each respondent will be
generated. Codes and identifying information wil be stored separately as to avoid a breach of
confidentiality beyond the researchers involved in the project. The suney will be a modifed
wersion of the "Pre-seniice and Insennce agriculbural education needs assessment for Georgia”,
and consists of two sections. Section | is designed to assess opinions regarding the needs of
agncultural educators. This information will be wsed in planning future beginning teacher courses
and in-senice courses for agriculture teachers. Section |1 will request infommation about the
particgpants. The population of this study will b= randomly stratified wsing Georgia Agriculture
teachers in grades 9-12. Sdratification will be representative of each of the three FFA Regions
zeorgia: Morth, Central, and South. A representative sample will b= selected from these areas
using the crtena for inclusion within the study:

1. Georgia Agnculture certification or provisional teaching credentials in Agriculure Education.

2. Currenily employed fo the eguivalent of one FTE as an agriculbure teacher in Georgia.
3. Greater than or equal to one year as an agnculture teacher.

7. Does the ressarch Involve deception? [] YES[E]) MO If YES, please provide the rationale for
decaptien and describs the debrisfing procesa.
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8. Deacribe why nong of the ressanzh procedures would causs & partielpant sither physleal or
peychologheal discombert or be percalved as discomfort above and beyond what the peresn would
exparience In dally Iife.

FParticipants will b= asked to answer needs-basaed questions using Qualtrics Software for Suneys.
This research study is anomymous. Mo one, nduding the researcher, will be able to associate
responses with identity. Participation s completely woluntary. The risks associated with
participating in this sbedy are loss of anomymity. To minimize these rnsks, we will assign
participant's unigque codes only accessible the researchers of this study. Any informabion obtained
in conmection with this study will remam ancnymous and confidential. Particpants can withdraw at
any time by (example: dosing the browser window ). Particspation ineolves minimal risk {no more
than occurs during daily Iife). Information about parficipants will ke kept confidental and no
individual responses will be reported.

3. Deacribe the provizlions fo malntalin confdentlality of data, Including collaction, transmisslen, and
storage.

Ciata will b= initially stored on Qualfrics.com during the response period of the stwdy. Once data
is ready for download, it will be transfermed o my computer at the Jay Phi Camphbell Ressarch
and Education Center in Watkinsville, Ga. My computer is password protected. It is set per
Georgia Agriculture Education parameters to automatically lock and display a bogon screen
requiring a password after a set pencd of inactivity. | also lock my computer and office anytme |
am away from my desk.

Cualtrics.com states it "has SAS 70 Certfication and mests the ngorous privacy standards
imposed on health care records by the Health Insurance Portability and Accowntability Act
(HIPAA]L All Qualincs accounts are hidden behind passwords and all data is protecied with
real-time data replication.”
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10, Describe the provisions Includsd In the ressarch fo project the privacy intereats of participants

11.

[8.g-, othars will not ovarhaar conversations with pofential parflcipants, individualks will not be
publicly Identifled or embarrasssd).

Identifying information will be retained for one year and the coding dentifiers will b2 deleted
from the researcher's computer, and hard copy information will be shredded. Parbicipants will
be contacted based on randomization of subjects for recruitment within the study. Mame,
contact and emai information will be collected to initiate the swrvey, however, the contact
mfcrmation will only be retaned for future studies. The researchers will not b= able o connect
any identifying data with indiwidual responses during or after the respondent submits the suriey
through Qualtrics. Hard copy data will b stored in a kecked file cabinet in office 148, Jay Phil
Campbell Research and BEducation Center (LGA) in Watkinsville, Ga. |dentifying codes for
participants will be stored on a password protected computer. This assures identification codes
are consistently separated from participant identifiers.

Wil the ressarch Involve Inferacting [communication or dirsct Involvement) with parilcipants?

[8] YE& [J WO I YES, dascribs the consent process and Infermation to be presentsd to subjscts.
This Includes Idenfitying that the sctivities Involve ressarch; that participation ls voluntany;
describing the procedurss to be performead; and the P1 nama and contact Information.

The recruitment of parScipants will b2 completed using publicy available email addresses
obtained throwgh the Georgia State Departrment of Education, Division of Agriculiure Education
(gaaged.org). An initial emal with the invitation to participate will be sent to paricipants with the
informational letter detading the parameters, requirements, and methods of the study.
Participants indicating their inchusion will ke directed to the online survey hosted by Qualtrics.
Subjects will be provided information in the e-mail solicitation request regarding the process for
opling owt to hawe their names removed from any future electronic malings requesting their
participation. (See email sobicitation request.) The sole tem that forces a response is the
prompt that queries “Are you interesied in participating in this survey? A response of “No®
directs the respondent o the end of the swrvey.  If the respondent fails to provide the requesied
information for this prormipt. the online survey is set to reguest a response but will not require a
response in the event the respondent changes her or his mind and does not want 1o provides
contact information. In Beu of the signed consent letter, the infommation ketter outlines the
procedures of the study and the woluntary inclusion or exclusion of the respondent. If the
respondent chooses to participate, they indicate their informed consent and acceptance of the
terms of the study by completing the sureey. If a respondent chooses not to participate, a cick
of "na” rermoves them from any further communication. Paricipaton is completely volantary.
Participants can withdraw at any time by (example: closing the browser window). Farficipation
invahves minimal risk {(no more than cccurs during daily life). Information about participants will
be kept confidential and no individual responses will be reported.

11/2/20 T




12. Additional Information andior attachments.

In the space below, provide any additlonal Information you balleve may halp the IRB review of the
propossd ressarch. I aftachments are Included, lst the attachments below. Attachments may
Include recrultment materlals, conasnt documents, alte parmizslons, IRE approvala from other
Ingtitutions, afc.

A review of the existing Fterature shows a lack of information and mportance of forestry and
natwral resources placed within high school. A 2007 sureey found that teenagers do not
recognize professional career opportunities in forestry and that forestry is the least popular of the
natwral resource fields (Hagar et. al., 2007). According to the Georgia Agricutiural Education
Annual Report (2013) there are fewer foresiny/natural rescurces pathway dasses being taught in
high school Agricultural Education settings than any other classes within the major pathway
areas . With the need for a more skilled labor force n forestry a greater nesed is placed on our
high school mstructors to be knowledgeable and emphasize forestry'natural resources
cumiculum within their classes.

A Bmited review of the literature shows that undergraduate enrollment in LS. forestry degree
programs has been dropping at about 4% per year from the mid-12800s through the eardy part of
the 21st century (Sharik et al., 2004). While instructors beliewe that these concepts are
imgortant, many believe they are deficient in teaching them. Fowder (2012) conducted a survey
of high schiool science teachers investigating their forestry educabion atttudes and teaching
practices. Exghty-two percent of tose teachers agree forestry showld be taught in high schools,
but only 24% of these feachers agreed or strongly agreed that they feel confident to teach
forestry concepts. Friend (2008) surveyed West Virginia agrcultural education teachers to
determine the knowledge and atiftudes of foresiny education. Approximately 85 percent of those
respondents agreed or strongly agreed that forestry should ke a class taught by agricuitural
education teachers. Challenges that these teachers faced, most freguentfy mentioned was lack
of knowledge, lack of resources, lack of time, lack of student knowledge. Both of Lane and Wilkie
(1B884) and Sebasto (1808} conducted studies that found that teachers believe environmental
education is wery important but they actually incorporate very little.

The population of this study will consist of Georgia Agricultwral Teachers in each of the 3 FFA
regicns. Sureey instruments will be emaled to participants and will consist of a modified wersion
of the Minnesota Agricultural Education Teacher Inservice Programming Meeds Assessment
[Joerger, 2002) and the Assessing the Technical Expertise and Content Meeds of Alabama
Agriscience Teachers (Clemons, 2018} A panel of experts will validate the modifed insirument
prior to the instrument being dstmbuted. Both descoptive and inferential statistics will be
empboyed using SPSS 24 for the analysis of teacher content and technical needs, professional
dewelopment interests, and vanable trends between teaching expenence and geographical
location within Geargia.
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APPENDIX B
PILOT SURVEY RUBRIC
Dear Participants,

Thank you for your willingness to participate in this pilot study for the purposes of identifying
“Perceived Barriers Affecting the Implementation of Forestry/Natural Resources Curriculum.”
Your willingness to complete this survey will aid in the improvement and development of
professional development programs. All information will remain confidential and will not be
shared outside of the lead researcher. At the conclusion of the survey analysis, all materials,
including demographic data and emails will be destroyed. Please complete the survey while also
filling out the rubric below. You can print out and write on this sheet, scan, and email back OR fill it in
online and email back. Use the comments section at the bottom for any specific items you see during the

completion of the survey (grammar, spelling, and other suggestions as they relate).

Rating
Category 4 3 2 1 Scor
e
Purpose Purpose is stated Purpose is stated Purpose is stated Purpose is
clearly. somewhat clearly. vaguely. not stated.
Clarity of Directions are Directions are very Directions are Directions
directions crystal clear and a clear and a person somewhat clear and | are confusing
person would not might have to ask a person would and
have to ask for for clarification. have to ask for ambiguous.
clarification. clarification.
Clarity of Questions are Questions are very Questions are Questions are
questions crystal clear and a clear and a person | somewhat clear and confusing
person would not might have to ask a person would and
have to ask for for clarification. have to ask for ambiguous.
clarification. clarification.
Choice of Every person would | Most people would Few people would No one
responses be able to choose be able to choose be able to choose would be
from the responses. | from the responses. | from the responses. able to
choose from
the
responses.
Layout The selection of The selection of The selection of The selection
graphics, line graphics, line styles | graphics, line styles | of graphics,
styles, and and arrangement and arrangement line styles
arrangement options mostly options sometimes and
options enhances enhances the layout | enhances the layout | arrangement
the layout and of the survey. of the survey. options do

meaning of the
survey.
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Flow The questions and
transitions between
constructs were

easy to follow

Spelling/ All words are
Grammar spelled
correctly. Gramma
r, punctuation,
spacing and word
usage are
appropriate.
Ease of Use Easy to use and
pleasant to look at.
Personal Personal
Characteristi characteristics
¢ Questions needed are crystal

clear and a person
would not have to
ask for clarification.

Total

The questions and

The questions and
transitions between

transitions between

There was no
flow between

constructs were constructs were not | questions and
somewhat easy to easy to follow constructs

follow

Most words are Most words are Numerous

spelled spelled spelling
correctly. Gramma | correctly. Gramma errors.

r, punctuation, r, punctuation, Grammar,
spacing and word spacing and word punctuation,
usage are mostly usage have some spacing and

appropriate. errors. word usage
have a
number of
errors.
Easy to follow. Choppy, but gets Difficult to
the job done. follow and is
jumbled.
Personal Personal Personal
characteristics characteristics characteristic
needed are very needed are s needed are
clear and a person somewhat clear and confusing
might have to ask a person would and
for clarification. have to ask for ambiguous.
clarification.
Score (Out of 36)

Introductory Email Comments/Suggestions:

Spelling/Grammar Corrections:

Questionnaire Comments/Suggestions:

APPENDIX C

105



RESEARCH QUESTIONNAIRE

Q1
Perceived Barriers Affecting the Implementation of Forestry/Natural Resources
Curriculum

We are conducting this study and invite you to participate. This study is best taken on a
desktop/laptop/tablet; given the type of questioning used participation on a smartphone may be
problematic. You and other agricultural educators in Georgia are the only source of data for this
study. We ask you to review the informed consent information sheet (details) and complete the
accompanying questionnaire. Your participation will take about 10 minutes. Things you
should know about your participation: Your participation is voluntary. You may stop participating
at any time. You will not be compensated for participation. Participation involves minimal risk
(no more than occurs during daily life). Information about participants will be kept confidential
and no individual responses will be reported.

Please do not hesitate to contact Brandon Ray or Dr. Chris Clemons (Major Advisor) if you
have any questions about this research project. For further information, click the "Information
Letter" link below.

Information letter

This survey should take approximately 10 minutes to complete.

Thank you!

Brandon Ray
Doctoral Student
Agriscience Education
Auburn University
706-506-8110
blr0029@auburn.edu

Chris Clemons, Ph.D.
Assistant Professor
Agriscience Education
Auburn University
cac0132@auburn.edu

I AGREE to participate (I have read the informed consent information sheet and agree to
participation) (1)

I DO NOT wish to participate (2)

Skip To: End of Survey If Perceived Barriers Affecting the Implementation of Forestry/Natural Resources

Curriculum We are... = | <strong>DO NOT</strong> wish to participate
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Q2 Please check the following that applies to you about teaching a forestry/wildlife
pathway.

YES, | currently teach the forestry/wildlife pathway. (1)

YES, | have taught the forestry/wildlife pathway in the past, but am not currently teaching
it. (2)

NO, | am not currently teaching the forestry/wildlife pathway and have no plans to in the
future. (3)

NO, I am not currently teaching the forestry/wildlife pathway, but would like to in the
future. (4)

Q3
Directions: For each of the following topics, indicate your perceived level of IMPORTANCE in
the middle column, and your perceived level of COMPETENCY in the right column.

Overview: This needs assessment is comprised of 3 sections which ask your perceived
importance of content within forestry/natural resources related standards, your level of

competence regarding instruction, and personal characteristics. Responses will be kept
confidential.

Q4
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Q5 Section 1.1: Teaching Natural Resource Management: These items will help state staff
and university officials understand the teaching and learning needs of both beginning and
veteran agriculture teachers. The following questions are based on Georgia Agriculture
Education Standard AFNR-BAS-6: Describe soil formation and management and assess its
relevance to plant/animal production and natural resources management.

Level of Importance Level of Competence
Of , Some
Not Little Some Impor Very Not Little what Comp Very
Impor what Impor Comp Compet Comp
Import tant Comp etent
tant ance Import 4) tant etent ence etent 4) etent
1) 2 an ®3) ®) ) ) ®)

®3)
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Teachin
g about
concept
sin
natural
resourc
e
manage
ment in
a Basic
Agrisci
ence
class.

1)

Teachin
g
concept
s in soil
formati
on. (2)

Teachin
g soil
compon
ents. (3)

Teachin
g
concept
s within
soil
ecosyst
ems. (4)

Teachin
g
concept
sin
slope.

®)

Teachin
g
concept
s in soil
texture.

(6)

Teachin
g
concept
s in soil
erosion.

()
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Teachin
g how
to
determi
ne land
class
on a
given
site. (8)

Teachin
g
concept
sin
selectin
g
appropr
iate soil
manage
ment
practice
s fora
given
land
class.

)

Teachin
g about
careers
in the
Natural
Resour
ces
industr

y. (10)
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Q6 Section 2.2: Teaching Forest Science: These items will help state staff and university
officials understand the teaching and learning needs of both beginning and veteran agriculture
teachers. The following questions are based on Georgia Agriculture Education Standard AFNR-
BAS-10: Demonstrate basic skills in natural resources.

Level of Importance Level of Competence
of
Little
Import . Some
Not ance Some Impor Very Not Little what Comp Very
Impor what Impor Comp Compet Comp
(2) tant Comp etent
tant Import tant etent ence etent
etent (4)

® e D om w @ %G ©)
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Teachin
g about
Forestr
yina
Basic
Agrisci
ence
class

@)

Teachin
g about
tree
functio
ns. (2)

Teachin
g
concept
sin
measuri
ng
forest
product
s. (3)

Teachin
g
identific
ation of
basic
equipm
ent
used in
forestry

-4

Teachin
g
identific
ation of
importa
nt
species
of trees
in
Georgia

. (5)

Teachin
g
identific
ation of
forest
pests.

(6)
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Teachin
g
manage
ment of
forest
pests.

(8)

Teachin
g about
careers
in the
forestry
industr

y. (7)

Q7 Section 3.3: Teaching Wildlife Management: These items will help state staff and
university officials understand the teaching and learning needs of both beginning and veteran
agriculture teachers. The following questions are based on Georgia Agriculture Education
Standard AFNR-BAS-10: Demonstrate basic skills in natural resources.

Level of Importance Level of Competence
Of . Some
Not Little Some Impor Very Not Little what Comp Very
Impor what Impor Comp Compet Comp
Import tant Comp etent
tant ance Import 4) tant etent ence otent 4) etent
1) 2 an 3 ) 1) (2) 3) ©)
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Teachin
g about
wildlife
manage
ment in
a Basic
Agrisci
ence
class.

@)

Teachin
g the
definitio
n of
wildlife.

2

Teachin
g the
differen
ce
betwee
n game
and
non-
game
species

- (8)

Teachin
9
identific
ation of
importa
nt
species
of
wildlife
in
Georgia

Ne)

Teachin
g .
strategi
esin
managi
ng
wildlife.

(4)

Teachin
g skills
in
aquacul
ture. (5)
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Teachin
g skills
in
vertical
farming

. (6)

Teachin
g about
careers
in the
wildlife
manage
ment
industr

y. (7)

Q8 Section 4.1: Personal Characteristics. The following questions/statements are written to
help us better understand your professional characteristics as an agriscience education teacher
in Georgia. Your responses are anonymous and will not be shared beyond the researcher and
the major advisor.
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Q9 What is your age?
21-25 (2)
26-30 (3)
31-35 (4)
36-40 (5)
41-45 (6)
46-50 (7)
51-55 (8)
56-60 (9)

61 and older (14)

Q10 What is your gender?

Female (2)
Male (3)
Other (5)

Prefer not to say (6)
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Q11 Please specify your race.
White (2)
Hispanic or Latino (3)
Black or African American (4)
Native American or American Indian (5)
Asian/Pacific Islander (6)

Other (7)

Q12 Including this year how long have you been teaching agriculture education?

1-5 (2)

6-10 (3)
11-15 (4)
16-20 (5)
21-25 (6)
26-30 (7)
31-35 (8)

36 years or more (9)
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Q13 Which option below best describe your formal teacher preparation?
Undergraduate teacher education program (full Ag Ed Certification) (2)
Graduate program with teacher certification (3)
Combined Undergraduate and Graduate Program (4)
Substitute teaching that led to a permanent position (5)
Alternate Teacher Certification (6)
No prior teaching experience, but | have a degree in an agriculturally related field (7)
Certified in content area outside of Ag Ed (8)

No prior teaching experience and do not have a degree in an agriculturally related field

(9)

Q14 What is the highest degree you have completed?
Undergraduate Degree (2)
Master's Degree (3)
Educational Specialist (4)

Doctorate Degree (5)

Q15 Which Georgia FFA Region do you teach in?
North Region (2)
Central Region (3)

South Region (4)
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Q16 The type of community | teach in each day is best described as being:

Rural (1)
Urban (2)

Suburban (3)

Q17 I have career experience beyond teaching in the following areas (Check all that
apply).

Forestry (9)

Wildlife Management (10)

Natural Resource Management (11)

None of these (12)

Q18 | have personal experiences beyond teaching in the following areas (Check all that apply).

Forestry (1)

Wildlife Management (2)

Natural Resource Management (3)

None of these (4)
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Q19 What form(s) of in-service delivery would you prefer? (Check all that apply)

8 hour workshop during the summer (1)

2 day workshop during the summer (2)

Week long workshop (3)

In-service session at summer GVATA (4)

1 day weekend course during the school year (5)

Certification course offered through the University (6)

Virtual seminars (7)
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APPENDIX D
INFORMATION LETTER

INFORMATION LETTER
for a Research Study entitled
“Perceived Barriers Affecting the Implementation of Forestry/Natural Resources
Curriculum”

You are invited to participate in a research study titled “Perceived Barriers Affecting the
Implementation of Forestry/Natural Resources Curriculum.” The purpose of this study is to
determine the perceived barriers that agriculture teachers are experiencing in their classrooms
when implementing forestry/natural resources curriculum.

To accomplish this purpose, the following research objectives will be used to guide this study:

1. Identify and describe the personal characteristics of high school agricultural education
teachers in Georgia.

2. Describe the perceived importance of the forestry and natural resources curriculum for
high school agricultural education teachers.

3. Describe the perceived level of instructor competence of the forestry and natural
resources curriculum for high school agricultural education teachers,

The study is being conducted by Brandon Ray, a doctoral student in the Career and Technical
Education program at Auburn University and Dr. Chris Clemons, advisor and assist professor of
curriculum and teaching. You are invited to participate because you hold a Georgia Agricultural
Fducation certification of provisional teaching credentials in Agricultural Education, currently
employed to the equivalent of one Full-Time Equivalent (FTE) as an agriscience teacher in
Georgia, possess greater than or equal to one year as an agriculture teacher, and are age 19 or
older.

What will be involved if you participate? Your participation is completely voluntary. If you
decide to participate in this research study, you will be asked to complete an online survey. You
will click on the link in the email that will direct you to the online survey hosted by Qualtrics.
Your total time commitment will be approximately 10 minutes. Participants indicating their
inclusion will be directed to the online survey hosted by Qualtrics.

Avre there any risks or discomforts? A risk associated with participating in this study are loss
of anonymity. To minimize this risk, we will assign participant’s unique codes only accessible
the researchers of this study. Your privacy will be protected. Any information obtained in
connection with this study will remain anonymous and confidential.

Avre there any benefits to vourself or others? While participants within this study will not
directly benefit, it will provide more clarification on professional development needs within
forestry for Georgia Agricultural Educators.

Are there any costs? If you decide to participate, you will not have costs or compensation
associated with their participation.

The Auburn University Institutional
Review Board has approved this
Document for use from
10/30/2020  to  ~=--m==mmmammam

Protocol # 20-524 EX 2010
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If you change your mind about participating, you can withdraw at any time by (example:
closing your browser window). If you choose to withdraw, your data will be withdrawn. Once
you’ve submitted your data, it cannot be withdrawn. Your decision about whether or not to
participate or to stop participating will not jeopardize your future relations with Auburn
University or the Department of Curriculum and Teaching.

Any data obtained in connection with this study will remain anonymous. We will protect
your privacy and the data you provide by destroying all data and identifiers at the conclusion of
the study. Information collected through your participation may be published in professional
Agriculture Education journals and presented at professional conferences.

If you have questions about this study, please contact Brandon Ray at blr0029@auburn.edu, or
my advisor, Dr. Chris Clemons, at cac0132{@auburn.edu.

If you have questions about your rights as a research participant, you may contact the Auburn
University Office of Research Compliance or the Institutional Review Board by phone (334)
844-5966 or e-mail at IRBadmin@auburn.edu or IRBChairf@auburn.edu.

HAVING READ THE INFORMATION ABOVE, YOU MUST DECIDE IF YOU WANT TO
PARTICIPATE IN THIS RESEARCH PROJECT. IF YOU DECIDE TO PARTICIPATE,
PLEASE CLICK ON THE LINK BELOW.

YOU MAY PRINT A COPY OF THIS LETTER TO KEEP.

Principal Investigator: Brandon Ray

Faculty Investigator: Dr. Chris Clemons

The Auburn University Institutional Review Board has approved this document for use from
to September . Profocol #

The Auburn University Institutional
Review Board has approved this
Document for use from

10/30/2020 to_ --=----=-------
Protocol # 20-524 EX 2010
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