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A Philosophical Perspective Revisiting Teaching “In” and “About” Agriculture
Abstract

School-based agricultural education (SBAE) has evolved considerably in the last century. This
philosophical perspective examines the history of formal agricultural education in the United
States and explores how early contributions to agricultural education shaped the structure of
modern SBAE. The divergent roles of agricultural education to: 1) provide a qualified
agricultural workforce for the 21% century, and 2) educate students about agriculture, are
discussed. Furthermore, a conceptual framework for the structure of K-12 agricultural
education is proposed, which attempts to provide a solution to gaps in agricultural career
readiness and agricultural literacy.

Keywords: agricultural education, agricultural literacy, agriculture workforce, career and
technical education

Introduction

The modern agricultural industry in the United States looks far different from the farming
operations that provided the country with food, fiber, and natural resources during the early 20t
century (Conkin, 2009). Today’s agricultural industry has become more complex and globally
interconnected (Ajibola, 2019; Ding & Qian, 2016). Trends in technological advancements have
led to increased efficiency and strive to meet demands of a growing global population, while
agricultural production has been confronted with social, political, and environmental challenges
(National Research Council [NRC], 2009a). The new era of a technological advanced and
industrialized agricultural landscape offers solutions to global food shortages, but must continue
to take critical steps to be more sustainable and environmentally sensitive (Food and Agriculture
Organization [FAO], 2015; FAQ, 2017).

The transformational shift in agriculture production has redefined the once blue-collar
American farmer. The next generation of agriculturalists require an advanced skillset beyond a
general knowledge in agriculture. Twenty-first century “farmers” need to be interdisciplinary
problem solvers and critical thinkers who can work collaboratively with diverse groups of people
(NRC, 2009a). Furthermore, the new era of agriculture requires workers who are able to apply
science and technology to confront challenges that are not yet known (Little, 2019). There has
been no other time in history when the requirements of the agricultural worker have been more
complex nor the supply of qualified agricultural workers so low (Whittaker & Williams, 2016).
The pipeline of qualified agricultural workers appears be corroding and the changing agricultural
landscape requires a new definition for the agricultural worker. Consequently, how we prepare
the future agricultural workforce may require a new approach (NRC, 2009b).

To add to these challenges, as the agricultural industry battles the shortage of qualified
workers (Whittaker & Williams, 2016), the industry is also being confronted with a society that
lacks a connection to agriculture (Kover & Ball, 2013). A 2011 national survey conducted by the
U.S. Farmers and Ranchers Alliance (USFRA) found that 72% of consumers indicated they
know nothing or very little about farming or ranching (2011). A similar national-level survey



sent one-year later indicated that more than one in four consumers are confused about the food
they purchase and that young adults (i.e., 18- to 29-year-olds) are more confused about food
purchases compared to other age groups (USFRA, 2012). However, the survey also revealed that
nearly 60% of consumers desire to know more about how food is grown and raised and that
lower-income households are particularly likely to say they want to know more but indicate not
having the time or money to do so (USFRA, 2012).

Formal and informal educational programs designed to enrich students’ understanding of
food and food systems have had a long history in America’s K-12 public education (Salin, 2018).
However, these programs have waxed and waned along with shifts in educational theory and
funding. Furthermore, socioeconomic gaps in educational opportunities remain. Due to the
public’s expanding knowledge gap in agriculture (Kover & Ball, 2013) and growing concern
about food production, formal school-based agricultural education (SBAE) needs to be well
positioned to teach all students about agriculture in order for them to become informed
consumers of agricultural goods and who possess a basic understanding of where food comes
from and how it is produced.

Purpose

This philosophical paper explores the role and structure of SBAE in the United States to
confront both the need for a modern agricultural workforce and an agriculturally-literate society.
The historical development of agricultural education that has led to divergent pathways is
discussed: teaching about agriculture and teaching in agriculture. A 21% century model for the
structure of SBAE is proposed which attempts to conceptualize agricultural education as a
solution to combat two existing gaps: (1) agricultural career readiness; and, (2) agricultural
literacy.

Summary of SBAE Structural Development in the United States

The first account of agriculture being formally taught in the United States occurred in
Georgia in 1733 when three men were hired to instruct individuals how to produce raw silk
(Moore & Gaspard, 1987). Since then, vocational education, and specifically agricultural
education, has been evolving. The first major push for vocational education occurred in the early
20™ century when the nation’s growing industrial and agricultural societies called for a more
practical education beyond liberal arts (Moore & Gaspard, 1987). Hallmark legislative actions,
such as the 1862 and 1890 Morrill Acts along with the 1917 Smith-Hughes Act, provided the
foundation for formal education in agriculture and mechanical arts across the United States
(Barrick, 1989). The passage of the Morrill Act of 1862 supplied each state with funding to
establish colleges for higher education in agriculture and mechanical arts, which placed
importance on the need for public vocational education in higher education (Moore & Gaspard,
1987).

The 1917 Smith-Hughes Act directly impacted public vocational education at the
secondary level by providing federal funding for vocational programs. The Federal Government
believed that vocational education was essential to the nation’s welfare and established the act to
allow states to develop a system to design and deliver vocational education (Federal Board for



Vocational Education, 1917). The resources provided by the Smith-Hughes Act inspired swift
changes in secondary vocational education and established state boards of vocational education.
The Smith-Hughes Act of 1917 had many rules for the allocation of federal funding. One rule in
particular stated that “if a high school student was taught one class by a teacher paid in full or in
part from federal vocational funds, that same student could receive no more than fifty percent
academic instruction” (Prentice Hall Documents Library, 1998, para 8). As a result, the Federal
Vocational Board divided the time of students enrolled in vocational education into three
segments, 50 percent in shop work, 25 percent in closely related subjects, and 25 percent in
academic course work. The division of student enrollment became known as the 50-25-25 rule
(Hayward & Benson, 1993). The Smith-Hughes Act and the 50-25-25 rule guided agricultural
education towards a more vocational approach, which emphasized agricultural trade skills and
the preparation of students to become farmers (NRC, 1988).

For the next half century, vocational education remained nearly the same. VVocational
education emphasized job-specific skills, nearly eliminating theoretical content, and became
increasingly segregated by subject matter (e.g., agriculture, industrial arts, home economics). As
vocational careers began to evolve with technical changes, students lacked the skills needed in
the new workplace and were not effectively trained to adapt to the changing environment. The
need for a new paradigm in agricultural education was evident, yet the practice of teaching in
SBAE remained stagnant, resulting in declining student enrollment and poor student career
preparation.

As a result of declining enrollment in agricultural education in the 1980s, and
subsequently a larger population becoming further removed from agriculture, the National
Research Council sought to identify a new paradigm for agricultural education programs. The
1988 NRC publication, Understanding Agriculture - New Directions for Education, provided
recommendations to broaden the scope of agricultural education as an effort to foster a renewed
urgency for a society familiar with the workings of agriculture. In Understanding Agriculture —
New Directions for Education, the NRC defined the term agricultural literacy as an
“understanding of the food and fiber system [that] includes its history and current economics,
social, and environmental significance to all Americans” (NRC, 1988, p. 8). The NRC (1988)
claimed that the focus of agricultural education must change, stating that agricultural education is
more than vocational agriculture. The NRC also recommended that students should receive
education about agricultural from kindergarten through twelfth grade, suggesting the integration
of agricultural content into existing core courses. Lastly, the NRC claimed that vocational
education in agriculture must be continuously adapting to stay current with the evolving field of
agriculture. The new paradigm of SBAE established that agricultural education must be
comprehensive in coverage, scientific in method, and practical in impact and focus (NRC, 1988).

Agricultural Education Today

Among the Career and Technical Education (CTE) disciplines established in the United
States during the formative years of school-based vocational training, agricultural education has
fared considerably well compared to the rest of its counterparts. The number of programs in
industrial arts, technology education, and home economics have waned (Lynch, 1996; Volk,
1993) while enrollment in SBAE increased, recruiting an increasingly diverse student population



(Brown & Kelsey, 2013; Warner & Washburn, 2009). Like other programs in CTE, SBAE
continues to face a shortage of qualified teachers, expressing concern for the sustainability and
growth of agricultural education across the country (Boone & Boone, 2009; Eck & Edwards,
2019; Kantrovich, 2010; Moser & McKim, 2020; Myers et al., 2005).

The complete agricultural education program is represented by the three-circle model,
consisting of classroom instruction, Supervised Agricultural Experience (SAE), and FFA (Phipps
et al., 2008). Each of the three components seen within the model continues to play an integral
part of agricultural education across the United States today, despite individual programs
reporting varying emphasis on each component (Shoulders & Toland, 2017).

Classroom Instruction

The three-circle model suggests that contextual learning should take place in a laboratory
or classroom setting. SBAE has experienced a strong history of experiential learning, stemming
from vocational preparation through hands-on and problem-based learning (Parr & Edwards,
2004). Modern instruction in SBAE has become blended in both vocational and academic
pursuits. Although active learning strategies have been central to the vision of SBAE, it has been
documented that instruction using active learning is currently used far less by teachers than what
is recommended (Colclasure et al., 2022; Smith et al., 2015). The emphasis of hands-on learning
and skill-based learning in SBAE has provided an opportunity to make science topics applicable
and relevant to students, all the while reinforcing academic content (Despain et al., 2016; Phipps
et al., 2008). The integration of Science, Technology, Engineering, and Math (STEM) education
into agricultural curriculum has become central in modern SBAE (Roberts et al., 2016).
Furthermore, the integration of science and math-based learning objectives and learning
activities that require higher levels of cognition have shown to increase student learning (Parr et
al., 2006; Spindler, 2015).

Student acquisition of content knowledge and skills remain the critical component of
education programs. In an era of standard-based testing, measures of student content knowledge
are used to provide accountability of student learning. It has been suggested that learning
objectives across all disciplines be tied to federal and state learning standards and linked to
assessment (Darling-Hammond & Bransford, 2005). For modern SBAE, The National Council
for Agricultural Education (NCAE, 2015) developed national learning standards for agricultural
education, promoting eight educational pathways that include: (1) Agribusiness Systems; (2)
Animal Systems; (3) Biotechnology Systems; (4) Environmental Service Systems; (5) Food
Products and Processing; (6) Natural Resource Systems; (7) Plant Systems; and (8) Power,
Structural and Technical Systems (The Council, 2015). Many states have also created their own
agricultural learning standards and have developed industry certifications for students
completing course pathways and passing industry certification exams (Florida Department of
Education, 2022; Street et al., 2021). The goal of industry certification is to produce highly
qualified graduates who are career ready for specific entry-level positions. Industry certifications
have established a more concrete link between industry needs and the content that is taught in
some SBAE programs.

SAE



The SAE provides students planned, sequential agricultural instruction that applies
classroom topics to student-invested applications that students can understand (Phipps et al.,
2008). Through the completion of an SAE, students can gain knowledge in workplace skills,
explore different careers in the agricultural industry, and conduct projects that make learning
meaningful, inspiring future learning. Despite positive outcomes of the SAE component, many
SBAE programs fall short in successfully incorporating SAE programs, which creates a clear
deviation from the three-circle model (Lewis et al., 2012a).

Unfortunately, a continuous trend in declining levels of SAE participation has been
documented (Lewis et al., 2012b). Despite declining trends in the use of SAE, teachers have
generally supported the concept of SAE programs (Osborne, 1988; Retallick, 2010). According
to Retallick (2010), the most emergent cause of low student SAE enrollment is teacher difficulty
in implementing SAE programs. This phenomenon is not new. Foster (1986) identified factors
associated with why SAE programs are not implemented that include: lack of teacher time; lack
of facilities (e.g. land labs); lack of student desire; and student demands from other school
activities. Adding to these factors, student demographics in SBAE have changed considerably,
causing perceived opportunities for quality SAEs to decline (Phipps et al., 2008). A lack of
comprehensive preservice teacher training in SAE implementation may also contribute to
declining SAEs. In a study on perceived teacher self-efficacy, Wolf (2011) found that novice
teachers had lower self-efficacy scores for SAE domains compared to domains for both
classroom instruction and FFA. Rubenstein et al. (2016), found that engaged teachers were a
primary indicator of students developing and implementing successful SAE programs. Programs
that fully embrace the SAE as part of the three-circle model typically require every student to
conduct an SAE (Rubenstein & Thoron, 2015) and have strong administrative support (Rayfield
& Wilson, 2009).

FFA

The remaining component of the three-circle model is student participation in FFA. FFA
provides students with opportunities for personal growth, career exploration, and leadership at
local, state, and national levels. Recent FFA membership has become more diverse, consisting of
student membership from all 50 states, Puerto Rico, and the U.S. Virgin Islands, which account
for a record number of over 850,000 student members (National FFA Organization, 2022). FFA
members are provided with opportunities to apply what they have learned in the classroom
through competitions that mimic real-world agricultural and career skills. FFA provides students
these opportunities through Career Development Events (CDEs). CDEs not only test students’
knowledge about agriculture but also provide students with opportunities to showcase their
experience and skills in agriculture (Lundry et al., 2015).

K-8 Agricultural Education

While a foundational level or introductory agriculture course promoting agricultural
literacy continues to be a staple in most secondary SBAE programs, middle school agricultural
education programs have emerged in some states throughout the country. Although the purpose
of SBAE at the middle school level continues to be refined, some states have created guides for



middle school agricultural education programs that include basic agricultural literacy and
opportunities for students’ agricultural career exploration (Odubanjo, 2018). Further efforts to
promote agricultural literacy in public education is evident. In 1981, the USDA established the
Agriculture in the Classroom campaign, creating educational programs for K-12 students across
the country to learn about agriculture. The Agriculture in the Classroom campaign established
agricultural learning standards for K-12 public education that range from basic agricultural
knowledge to specific knowledge of the agricultural industry (Spielmaker & Leising, 2013). The
Agriculture in the Classroom campaign continues to promote agricultural literacy for K-12
students today.

Preparing an Agriculturally-Literate Society: Teaching “About” Agriculture

The cohesive design and delivery of SBAE across the country has become splintered by
varying ideologies of the purpose of agricultural education. The creation of national and state
learning standards and industry certification programs that are linked to career-specific pathways
have attempted to re-align SBAE to vocational approaches of education. Concurrently, SBAE
has seen a large push for increased agricultural literacy and curriculum integration (e.g., STEM)
in the last decade, further expanding the mission of agricultural education beyond career
readiness. The purpose of agricultural education seems to be split between preparing an
agriculturally-literate society and preparing students for careers in agriculture.

The importance of agricultural literacy has been well-noted in the literature. Pope (1990)
expressed that agricultural literacy is fundamental to a society that lacks direct connection to
production agriculture, so that well informed individuals can make educated decision regarding
agriculture. 1go and Frick (1999) claimed that an agriculturally-literate society is needed if the
agricultural industry in the United States is to remain successful. Furthermore, Kovar and Ball
(2013) suggested that agricultural literacy is imperative to maintain a sustainable and viable
agricultural system that is capable to feed a growing global population.

Preparing a Workforce in Modern Agriculture: Teaching “In” Agriculture

CTE has provided a necessary link between workforce readiness, commercial industry,
and public education (McNamara, 2009). SBAE, as part of the umbrella of CTE programming,
has had an early history rooted within the sole purpose of preparing students for vocational
careers within production agriculture (NRC, 1988). Curricula within vocational programs were
designed to meet the needs of industry-related employers. From the 1920s to the mid-1980s,
curriculum within SBAE was designed with the purpose to train students to become farmers
(NRC, 1988). As production agriculture changed over time, SBAE curricula partially developed
to reflect such changes, teaching industrial methods of technical agriculture.

Despite efforts across CTE programs to establish a career-ready workforce, a recent
trend indicating deficiencies of the number of graduating students who have the knowledge and
skills required by industry has led to a nation-wide skills gap (Whittaker & Williams, 2016).
Evidence of the skills gap has sparked a recent return to the investment of CTE programs in the
United States (Stringfield & Stone, 2017). Governing agencies within CTE have promoted the



use of career pathways and industry certifications within secondary education to advance
students’ acquisition of skills and successful transition from high school into the workplace
(Stringfield & Stone, 2017). In an analysis of U.S. job growth after the Great Recession of 2008,
Carnevale et al. (2013) found that the new jobs created after the recession look far different than
the jobs that were lost.

Implications for School-based Agricultural Education

The question if agricultural education curricula should be focused in or about agriculture
has been debated over the last several decades. Proponents who support either side of the debate
have identified valid arguments and have advocated for the advancement of agricultural
educational to align with their belief of the purpose of agricultural education. It is hard to
disagree with the notion that agricultural education should provide students with a foundational
understanding of the production of food, fiber, and natural resources. Increasing the agricultural
literacy of our society has never been of greater importance, as today’s youth have become more
disconnected from the farm (USDA, 2014; Vallera & Bodzin, 2016). However, if the primary
goal of agricultural education lies within improving students’ agricultural literacy, we must
question if we are drifting too far from the historical roots of agricultural education, where the
initial purpose was to prepare the next generation of agricultural workers. If SBAE becomes too
centered in teaching about agriculture, we must ask ourselves if we are still considered a member
of the CTE community.

Furthermore, focusing on anything less than preparing students for careers could
contribute to an increasing skills gap in the United States. There is clearly a need for agricultural
education to be positioned to teach about agriculture and to teach in agriculture. In order to
achieve both of these tasks, the structure of agricultural education must be critically examined
and evaluated, and alternative structures of agricultural education should be considered. As can
be seen in figure one, a conceptual framework is proposed that illustrates an example structure
for K-12 public education that allows for the effective delivery of agricultural education
programs to teach students about and in agriculture.

The conceptual framework illustrates that teaching about agriculture should occur in
grades K-9, with agricultural curriculum integration into core curriculum high school courses.
Once students obtain a basic understanding of agricultural concepts they can elect to enter a
pathway for career readiness identified by state boards of curriculum and individual schools.



Figure 1. A conceptual framework for teaching “in” and “about” agriculture in K-12
education.

Grade Level Classroom & Curriculum Focus Context “In” or “About”

General Classroom
* Integration of Agricultural Topics into Curriculum
Kindergarten — 5 Grade * Agriculture in the Classroom About
* School Gardens

| Introduction to Agricul Course
« Held in Agriculture Classroom / Online
6th Grade — 8" Grade * Low-level Bloom’s Taxonomy About
* Basic Subject Matter & Career Exploration

Advanced Introduction to Agriculture Course
* Held in Agriculture Classroom
9" Grade * High-level Bloom’s Taxonomy About
* Advanced Subject Matter & Career Exploration

Core Classrooms
* Integration of Agricultural Contexts in Science, Math,
9th — 12 Grade Reading Classrooms About

Agriculture Career Pathway Courses
* Held in Agriculture Classroom

10" - 12 Grade * Identified by State and Program Requirements for Career in
Preparation & Certification
\ ¥
| Pathway Course 1 I | Pathway Course 1 | | Pathway Course 1 I
I Pathway Course 2 I I Pathway Course 2 I I Pathway Course 2 I
| Pathway Course 3, etc. | | Pathway Course 3, etc. | | Pathway Course 3, etc. |

Kindergarten — 5" Grade

The first stage in a holistic effort to improve the agricultural literacy among the public is
to teach agricultural topics in grades K-5. The importance of agricultural education programs in
grades K-5 should not be undervalued, as this formative stage of cognitive development is
central to establish a life-long appreciation and interest in agriculture. Programs such as the
Agriculture in the Classroom campaign should continue to strive to make sure that every child is
exposed to educational applications that engages them in agricultural topics. Opportunities for
children to be exposed to agriculture should extend beyond the classroom, increasing the
exposure of children to school gardens and working farms. Every child should know where food
comes from at the most basic level, and public education at lower levels and in every community
should be the primary mechanism to ensure this occurs.

6th Grade — 8t" Grade

Federal and state efforts requiring a basic agricultural education course in public
education is well-warranted. This framework proposes that students in grades sixth through
eighth should be required to enroll in at least one agricultural education course. Courses at this
level should focus on teaching students about agriculture on a foundational level. Coursework
should be oriented toward agricultural literacy, consisting of subject matter that is rich in



consumer knowledge that explores food production from field to fork. Ideally, students will take
more than one agricultural education course at the middle school level. However, the teacher
shortage in agricultural education (Camp et al., 2002; Kantrovich, 2010; Roberts & Dyer, 2004),
and the current status of agricultural education, which is focused at the high school level, creates
difficulties in providing agricultural education to every middle school student. Innovative
solutions, such as additional middle school agricultural endorsement programs for core
curriculum teachers, and offering online agriculture courses, could provide every middle school
student with at least one agricultural course. Agricultural courses at the middle school level
should focus on basic agricultural content knowledge and literacy.

gth Grade

This framework also proposes that every student should take an advanced introduction to
agriculture course during their first year of high school. This course will expand upon the
required middle school agriculture course by exposing students to complex agricultural issues
that emphasize students’ use of higher order thinking. However, the focus of the advanced
introduction to agriculture course will still be centered in teaching about agriculture and will
allow students to explore agricultural careers.

oth.12th Grade

Contrary to the integration of core subjects into agriculture courses, this framework
highlights the need to integrate agricultural topics into core classes. It is believed that this
method will expand agricultural literacy for students who elect to not go into agricultural career
pathways. Furthermore, the integration of real-life applications is needed in core curriculum.
Stakeholders of agriculture and key organizations in agricultural education should design lessons
that have an agricultural context for core curriculum classes that teachers can use to supplement
their current lessons.

10t-12t Grade

In order to prepare a specialized and highly-qualified agricultural workforce for the 21
century, this framework proposes that programs should strategically implement a series of career
pathway courses that are uniquely tailored to the occupational needs of each state. Such courses
should be designed to allow students to obtain the skills needed in localized agricultural careers.
The implementation of career certifications in SBAE, which are currently found in some states,
provide a necessary link between industry and education. Furthermore, the design of career
preparation courses should expand beyond the immediate skill sets needed in the industry and
should promote students’ social, critical thinking, problem solving, and communication skills
that are needed in the 21 century workforce.

Conclusion
The development of agricultural education was first established to prepare individuals for

the skills they needed to work on a farm. Following the industrial revolution, federal acts
expanded vocational education in secondary schools and post-secondary institutions. The focus

10



in trade-based learning was evident in agricultural education until the reinvention of agricultural
education during the 1990s. Agricultural education expanded its mission to teach beyond
agricultural trades, emphasizing agricultural knowledge, as opposed to specific career skills. The
new paradigm of agricultural education may have been essential for the growth of SBAE.
However, the purpose of SBAE to teach about agriculture has led to deficiencies in students’
career preparation while also not fully reaching its potential to educate society about agriculture.

The conceptual framework provided in this paper was developed to offer a solution for
agricultural education to be better positioned to teach both about and in agriculture. The
framework expands upon existing efforts for agricultural education to reach K-8 students. An
expansion of agricultural education at the middle school level is necessary to fully expose
students about agriculture. An additional course at the 9™ grade level, which exposes students to
higher level thinking about agriculture, is necessary. These courses along with the integration of
agricultural contexts into core curriculum will aim to decrease the public’s knowledge gap of
agriculture. Courses beyond an advanced introductory course will focus on specific agricultural
careers and will exist for the purpose of providing students with the advanced skills they need in
specific agricultural industries. The authors of the proposed framework understand the
complexities associated with the redevelopment of the structure of agricultural education
programs; however, in order for agricultural education to simultaneously provide solutions to
both career readiness and agricultural literacy, the structure and purpose of agricultural education
at each level should be discussed and refined on a national level.

The implementation of the provided conceptual framework would have dramatic
implications for SBAE. An enormous increase in the number of students enrolled in SBAE
courses would be seen. The expansion of middle school agricultural education programs would
educate all students about agriculture, putting less pressure for high school agriculture courses to
teach both about and in agriculture. Furthermore, it would be expected that agricultural literacy
would increase in society, resulting in a new generation that appreciates and understands the
basic components of food production. A renewed focus on advanced career preparation for
specific career pathways could potentially reduce the number of students being taught career-
specific agricultural skills. However, students completing specific career pathways that are
tailored to the demands of industry, would be adequately prepared to enter the workforce or
continue advanced, postsecondary training in a specific field. The investment in this educational
design could contribute to closing the large skills gap identified in industry. Agricultural
education has advanced in many ways to become a model for CTE. Despite its many successes
over the last century, the current structure of agricultural education is beginning to experience
unintended strain from pressures asking agricultural education to do too much with its existing
structure. The current structure of SBAE is not appropriately designed to teach both about and in
agriculture, where both purposes are given the attention they need. The proposed conceptual
framework included in this paper is one of many potential designs to offer alternatives for the
structure of agricultural education to meet challenges that are currently being faced in
agriculture.
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