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Abstract

Middle school agricultural education programs across the U.S. have continued to increase, but modern systems have failed to provide support for the preparation of teachers at this level, including a framework for curriculum development. To combat this, we employed a modified three-round Delphi approach to identify the desired agricultural content knowledge outcomes for middle school students enrolled in agricultural education. The expert panelists consisted of 19 middle school agricultural education teachers from across the U.S. who had completed a teacher certification program and provided instruction to students in grades five through eight exclusively. Categorized across 10 agriculture, food, and natural resources (AFNR) pathways, the panelists came to a consensus on 71 agricultural content knowledge outcomes, including basic livestock terminology, habitats, plant anatomy, and the history of the agricultural industry. These findings demonstrated that middle school agricultural education teachers desired their students to have a basic understanding of diverse agricultural topics, but they emphasized particular AFNR pathways. Additional research should aim to determine the appropriate grade levels for each identified content knowledge outcome, as well as describe how a broad agricultural curriculum can develop students who are prepared to transition to high school and interested in learning more about agriculture.

Introduction 

Agricultural education teachers have continuously reported feeling ill-prepared to facilitate high-quality learning at the middle school level. On this note, previous research (Englin & Roberts, 2025) has indicated that although many middle school teachers in school-based agricultural education (SBAE) have completed teacher preparation programs, they were sparsely exposed to teaching and learning principles at the middle school level. Further, they had limited opportunities to obtain real-world experience in this context (Englin & Roberts, 2025). Once employed, middle school teachers have encountered additional barriers to successfully fulfilling their job duties compared to their high school counterparts, such as class scheduling (Fritz & Moody, 1997), SAE integration (Englin et al., 2025b; Eck & Davis, 2024), and a lack of funding and other resources (Eck & Davis, 2024). Nevertheless, the concern that has emerged most consistently in literature has been that middle school teachers lacked access to a developmentally responsive curriculum (Englin & Roberts, 2025; Englin et al., 2025a; Rayfield & Croom, 2010). For instance, among the available middle school agricultural curricula, teachers have reported that these resources are too advanced for learners at this level, particularly regarding vocabulary use and content complexity (Englin & Roberts, 2025). Therefore, a need has emerged to identify the desired agricultural content outcomes that middle school agricultural education students should acquire so that these can be better embedded into curricular resources.

Historically, CTE courses have been organized into 16 career clusters, one of which is Agriculture, Food, and Natural Resources (AFNR) (Advance CTE, 2023; National Council for Agricultural Education, 2024). Within the AFNR cluster, nine pathways have been identified, encompassing areas such as animal systems and power, structural, and technical systems. Then, a foundational skills pathway was created to help support students in grades seven through nine (National Council for Agricultural Education, 2024). However, Advance CTE (2024) recently introduced a modernized framework intended to “serve as a bridge between education and work and a central building block for consistently designed and high quality CTE programs” (para. 1). This revised framework resulted in six cluster groupings, 14 career clusters, 72 sub-clusters, three cross-cutting clusters, and 12 career ready practices (Advance CTE, 2024). As part of this restructuring, Advance CTE (2024) divided the AFNR cluster into two new career clusters: (1) agriculture and (2) energy and natural resources (Advance CTE, 2024). Despite these advancements, the current framework still lacks sufficient guidance for developing quality middle school agricultural education curricula that can introduce students to potential careers (Englin & Roberts, 2025).

In light of these deficiencies, it is crucial to recognize that effective career education during the middle grades has become a vital component to fostering early career awareness and development (Advance CTE, 2020). At this stage, learners begin to explore their personal interests and potential career options; therefore, middle school career and technical education (CTE) courses should be intentionally designed to be career-focused and standards-based (Advance CTE, 2020). A well-designed middle school CTE curriculum can expose students to a variety of careers, including those in agriculture, and help them “understand their aptitudes, interests, and preferences and how those might relate to their future in the workforce” (Advance CTE, 2020, p. 3). Addressing students’ deficiencies in career knowledge is particularly concerning, given the critical role that middle school can play in influencing students’ career readiness and long-term aspirations. 

On this point, previous evidence has emphasized that the curriculum for middle school agricultural education programs should serve as a foundation (Englin & Roberts, 2025) for promoting agricultural literacy (Frick, 1993; Rossetti & McCaslin, 1995) and facilitating occupational exploration (Advance CTE, 2020; Budke & Woodin, 1971; Talbert et al., 2007). Common topics taught at the middle school level have included an introduction to agricultural history, public speaking and leadership, animal science, plant science, science and experimentation, FFA, mechanics, and global agriculture (National FFA Organization, 2024; Davidson, 2020; Frick, 1993; Jones et al., 2020; Rossetti & McCaslin, 1995; Rossetti & McCaslin, 1994). Despite the breadth of topics covered at the middle school level, there has been little guidance provided for developing instructional materials that align with students’ interests and developmental maturity (Englin et al., 2025a). 

This challenge has been compounded by the fact that middle school students often lack the maturity and cognitive ability to grasp basic agricultural concepts in their coursework fully (Talbert et al., 2007). For example, learners between the ages of 10 and 15 undergo profound changes related to puberty, including shifts in cognitive processing, thinking patterns, and self-awareness (National Middle School Association, 2010). Such changes in students often present additional burdens for middle school agricultural education teachers as they grapple with how to adapt their curricular materials in ways that can better resonate with students at this level (Englin & Roberts, 2025). Because of this, the middle school curriculum should encourage students to engage in broad viewpoints (National Middle School Association, 2010) and be flexible enough to connect with the learner’s life (Brown & Canniff, 2007). Consequently, a need emerged to establish the content knowledge outcomes desired of middle school agricultural students before they enter high school. This gap in the knowledge base inspired the current study. 

Conceptual Framework

Agricultural education equips students with agricultural content and technical skills to support workforce development. As such, these concepts have played a significant role in the development of Roberts’ and Ball’s (2009) model for Agricultural Subject Matter as a Content and Context for Teaching, which was used to frame this investigation. The model was built using a behaviorist framework, which posits that when knowledgeable teachers facilitate industry-based agricultural content, students can gain an “observable set of skills that can be used for successful employment” (Roberts & Ball, 2009, p. 83). 

Similarly, a constructivist aspect of the model suggests that agriculture can serve as a context for learning and development. Because of the engagement with agriculture, students become “lifelong learners that are agriculturally literate citizens” (Roberts & Ball, 2009, p. 86). Roberts’ and Ball’s (2009) model further demonstrated the importance of social engagement, specifically teacher-to-learner interactions and learner-to-learner interactions. By analyzing middle school agricultural education through this lens, we were able to explore how the relationships between agricultural content and technical skills might influence learning outcomes for this unique age group. 

Purpose

The purpose of this study was to identify the essential content knowledge outcomes that middle school students enrolled in a school-based agricultural education (SBAE) program are expected to achieve before transitioning to high school. The following objective guided the investigation: Using an expert panel of middle school agricultural education teachers, determine the content knowledge that middle school SBAE students are expected to possess. 

Methodology

This study was derived from a larger investigation (see Englin, 2025), which aimed to identify student learning outcomes in middle school agricultural education, encompassing agricultural content knowledge as well as technical and career readiness skills. Data were collected through a modified Delphi approach by which researchers gather feedback from a series of questionnaires over multiple rounds (Niederberger et al., 2021). We administered three rounds of questionnaires, as suggested by Hsu and Sanford (2007), who deemed this approach sufficient for achieving consensus. Establishing this level of consensus is crucial for reporting high-quality data during the Delphi process (Barrios et al., 2021). A percentage of 75% has commonly been accepted as the agreement threshold (Diamond et al., 2014; Foth et al., 2016; Schifano & Niederberger, 2025), and this level was selected as the consensus level of agreement for expert panelists in this investigation. 

Expert panelists used for the Delphi process “should be highly trained and competent within the specialized area of knowledge related to the target issue” (Hsu & Sanford, 2007, p. 3). Therefore, the population selected for this investigation included middle school agricultural education teachers in the U.S. who (a) were certified to teach middle school agricultural education through completion of a university teacher-preparation program, and (b) completed three or more years of teaching agricultural education to students in the 5th, 6th, 7th, or 8th grades. To acquire participants, purposeful snowball sampling methods were used (Creswell & Poth, 2018). State leaders of agricultural education (N = 52) were sent an electronic message on October 28, 2024, requesting the contact information of 10 agricultural education teachers in their respective states who met the selection criteria. Sixteen state leaders reported that they did not have teachers who met the criteria, and 16 state leaders did not respond. Twenty state leaders (38.46%) provided names and contact information for a total of 91 teachers. However, after multiple attempts to clarify information, the usable population was reduced to 87. Nineteen (21.84%) of the teachers were deemed as expert panelists after responding in Round One. Fifteen (78.94%) of the expert panelists responded in Round Two, and 14 (73.68%) responded in Round Three.

Data collection for Round One began on November 13, 2024. The population of 87 middle school agricultural education teachers received an electronic message through Qualtrics, which included an explanation of the study and a link to the questionnaire. We followed Dillman et al. (2014) tailored design method to facilitate correspondence. In this round, we collected demographic information to describe the population and to confirm that the participants met the selection criteria. Additionally, the questionnaire included a detailed description of the nine AFNR pathways, as well as definitions for agricultural literacy (Frick et al., 1991; Spielmaker & Leising, 2014), technical skills (Coursera, 2024), and career readiness skills (National Council for Agricultural Education, 2024). Although the overall investigation included three open-ended questions, findings for this study only focused on one of those questions: Based on the definition and the examples provided, please consider the nine AFNR pathways and list the specific AFNR content outcomes that would be desirable for students to be competent in after completing a middle school agricultural education program. Structural coding methods (Saldaña, 2021) were employed to remove duplicates and categorize responses into 10 themes, which were developed from the nine AFNR pathways and the Foundational Pathway Skills. 

Round Two of this study began on January 8, 2025. To start the process of establishing consensus, the 19 expert panelists who responded in Round One received a personalized e-mail (Dillman et al., 2014) describing the process and a Qualtrics link to the Round Two questionnaire. Expert panelists were asked to indicate their agreement levels on a four-point Likert-type scale, ranging from 1 (Strongly Disagree) to 4 (Strongly Agree). A midpoint option was eliminated to force panelists toward an agreement level (Croasmum & Ostrum, 2011). Learning outcomes that received a rating of 3 (Agree) or 4 (Strongly Agree) by 75% of the participants were accepted. Learning outcomes receiving 51.00% to 74.99% agreement were reevaluated for Round Three. Learning outcomes receiving less than 51.00% agreement were omitted from the study. Panelists were asked to provide additional learning outcomes that may have been overlooked in the previous round. This yielded 20 additional responses. 

In Round Three, learning outcomes receiving an agreement level between 51.00% and 74.99% were reevaluated by panelists. On February 3, 2025, the 15 panelists who completed Round Two received an email describing the process and a Qualtrics link to the Round Three questionnaire. Panelists were asked to indicate their level of agreement on a four-point Likert-type scale (1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree). Additionally, panelists were asked to share any further thoughts or opinions related to middle school agricultural education. Items that achieved a 75% agreement level were included in the final list of learning outcomes, while those receiving less than a 75% agreement level were excluded from the study. Fourteen panelists completed Round Three. 

Data collected throughout this process were analyzed using Microsoft Excel and SPSS software. Demographics from Round One were analyzed for frequencies and percentages. Data from Rounds Two and Three were analyzed using SPSS software to calculate means, percentages, and standard deviations (Hasson et al., 2000). Further, Dalkey et al. (1972) indicated that a reliability coefficient of 0.90 can be achieved by obtaining responses from 13 or more panelists. Because we were able to maintain 14 expert panelists across three rounds, the findings from this investigation were considered to be reliable (Dalkey et al., 1972).

Findings

Delphi Panel Characteristics

[bookmark: _Hlk216861385][bookmark: _Hlk216861413]The expert panel consisted of 19 teachers ranging in age from 25 to 55 years old (M = 35.47 years). The panelists had three to 31 years of experience (M = 10.21 years) in providing instruction across 11 different states. Eight (42.11%) panelists taught 6th Grade students, 15 (78.94%) panelists taught 7th Grade students, and 17 (89.47%) panelists taught 8th Grade students. Instructional lengths for the schools of the panelists ranged from nine to 36 weeks. More than half of the panelists (94.74%) were employed at schools with an enrollment size between 101 and 1,000 students, and 42.11% (f = 8) of the panelists provided instruction in communities with populations of less than 5,000 people. Eighteen (94.74%) of the panelists participated in a state or national educational or agricultural professional development event in the last year. Ten (52.63%) of the panelists used supervised agricultural experiences (SAE) as a graded component of their curriculum, and 13 (68.42%) of the panelists claimed that 75% of their middle school students maintained active FFA membership.  

Round One

The expert panelists identified 127 unique agricultural content outcomes, which were categorized by the 10 AFNR and Foundational pathways. After removing duplicates, 89 outcomes were used to develop the Round Two questionnaire. The outcomes identified in Round One were sorted into the following pathways: Agribusiness Systems (f = 8; 6.30%), Animal Systems (f = 25; 19.69%), Biotechnology Systems (f = 5; 3.94%), Education, Communication, and Leadership (f = 4; 3.15%), Environmental Sustainability Systems (f = 9; 7.09%), Food Products and Processing Systems (f = 5; 3.94%), Natural Resources Systems (f = 15; 11.81%), Plant Systems (f = 25; 19.69%), Power, Structural, and Technical Systems (f = 11; 8.66%), and Foundational (f = 20; 15.75%). 

The most reported outcomes across the 10 pathways included: the framework for agricultural marketing: product, price, promotion, and placement (Agribusiness Systems; f = 2; 1.57%), plant anatomy (Plant Systems; f = 6; 4.72%), plant care and management (Plant Systems; f = 6; 4.72%), photosynthesis (Plant Systems; f = 3; 2.36%), flower anatomy (Plant Systems; f = 2; 1.57%) livestock breed identification (Animal Systems; f = 5; 3.94%), basic livestock terminology (Animal Systems; f = 5; 3.94%), hand tool identification (Power, Structural, and Technical Systems; f = 4; 3.15%), laboratory safety (Power, Structural, and Technical Systems; f = 2; 1.57%), genetically modified organisms (Biotechnology Systems; f = 3; 2.36%), trophic levels (Natural Resources Systems; f = 3; 2.36%), wildlife identification (Natural Resources Systems; f = 3; 2.36%), leadership (Education, Communication, and Leadership; f = 2; 1.57%), and agricultural careers (Foundational; f = 3; 2.36%).

Round Two

In the second round, expert panelists indicated their level of agreement on 89 agricultural
content outcomes across 10 AFNR pathways. Consensus levels of agreement (75% or greater) were met on 60 outcomes (67.42%). The rates of consensus (see Table 1) for each pathway included: Agribusiness Systems (f = 3; 42.85%), Animal Systems (f = 12; 75.00%), Biotechnology Systems (f = 0; 00.00%), Education, Communication, and Leadership (f = 1; 50.00%), Environmental Sustainability Systems (f = 4; 44.44%), Food Products and Processing Systems (f = 2; 40.00%), Natural Resources Systems (f = 5; 45.45%), Plant Systems (f = 8; 72.72%), Power, Structural, and Technical Systems (f = 7; 100.00%), and Foundational (f = 18; 100.00%).

Table 1

Consensus Level of Agreement by Pathways for Round Two (N =15)
	
	Total Items (f)
	Items Reaching Consensus (f)
	Rate of Consensus (%)

	Agribusiness Systems
	7
	3
	42.85

	Animal Systems
	16
	12
	75.00

	Biotechnology Systems
	3
	0
	0.00

	Education, Communication, and Leadership
	2
	1
	50.00

	Environmental Sustainability Systems
	9
	4
	44.44

	Food Products and Processing Systems
	5
	2
	40.00

	Natural Resources Systems
	11
	5
	45.45

	Plant Systems
	11
	8
	72.72

	Power, Structural, and Technical Systems
	7
	7
	100.00

	Foundational 
	18
	18
	100.00

	Total
	89
	60
	67.42



Of the 60 outcomes that achieved consensus, 26 achieved an agreement level of 100%. Some examples of these content outcomes included: basic livestock terminology (Animal Systems; M = 3.73, SD = 0.54), leadership (Education, Communication and Leadership; M = 3.53, SD = 0.52), habitats (Natural Resources Systems, M = 3.40, SD = 0.51), plant anatomy (Plant Systems, M = 3.67, SD = 0.49), plant germination (Plant Systems, M = 3.67, SD = 0.48), laboratory safety (Power, Structural and Technical Systems, M = 3.73, SD = 0.46), measurement (Power, Structural, and Technical Systems, M = 3.67, SD = 0.49), what is agriculture? (Foundational, M = 4.00, SD = 0.00), agriculture in YOUR state (Foundational, M = 3.93, SD = 0.26), agricultural careers (Foundational, M = 3.87, SD = 0.35). Table 2 displays the consensus levels of agreement for Round Two. 

Table 2
 
Round Two Consensus Levels of Agreement for Agricultural Content Topics (N = 15)
	
	Content Topic
	M
	SD
	% Agreement Level1

	Agribusiness Systems
	
	
	

	
	Basic agricultural business processes
	3.00
	0.54
	86.67

	
	Basic economic principles
	3.00
	0.54
	86.67

	
	Agricultural imports
	3.00
	0.66
	80.00

	
	Agricultural exports
	2.87
	0.83
	73.33

	
	The use of logos in agricultural marketing
	3.07
	0.88
	66.67

	
	The use of slogans in agricultural marketing
	3.00
	0.85
	66.67

	
	The framework of agricultural marketing: product, price, promotion, and placement
	2.87
	0.92
	66.67

	Animal Systems
	
	
	

	
	Basic livestock terminology
	3.73
	0.46
	100.00

	
	Proper care for pets
	3.33
	0.49
	100.00

	
	Animal safety principles
	3.47
	0.52
	100.00

	
	Livestock breed identification
	3.40
	0.63
	93.33

	
	Proper care for large animals
	3.33
	0.62
	93.33

	
	Livestock species identification
	3.33
	0.62
	93.33

	
	Proper care for small animals
	3.27
	0.59
	93.33

	
	Companion animals
	3.20
	0.68
	86.67

	
	Service animals
	3.13
	0.64
	86.67

	
	Animal welfare
	3.13
	0.74
	80.00

	
	Animal rights
	3.00
	0.66
	80.00

	
	Animal handling techniques
	3.00
	0.66
	80.00

	
	Animal digestive systems
	2.93
	0.70
	73.33

	
	Ideal livestock characteristics
	2.73
	0.80
	66.67

	
	Zoonotic diseases
	2.67
	0.82
	60.00

	
	Animal nutrition principles
	2.53
	0.52
	53.33

	Biotechnology Systems
	
	
	

	
	Genetically modified organisms
	2.93
	0.70
	73.33

	
	The basics of biotechnology
	2.53
	0.64
	60.00

	
	Genetics
	2.47
	0.74
	46.67

	Education, Communication, and Leadership
	
	
	

	
	Leadership 
	3.53
	0.52
	100.00

	
	Leadership styles
	3.00
	0.85
	66.67

	Environmental Sustainability Systems
	
	
	

	
	Agricultural impacts on the environment
	3.27
	0.59
	93.33

	
	Soil profiles
	3.13
	0.83
	86.67

	
	Soil texture
	3.20
	0.94
	80.00

	
	Soil structure
	3.20
	0.78
	80.00

	
	Principles of sustainability
	2.93
	0.70
	73.33

	
	Point source pollution
	2.60
	0.63
	53.33

	
	Non-point source pollution
	2.60
	0.63
	53.33

	
	The Tragedy of the Commons
	2.47
	0.92
	33.33

	
	Leaders of conservation and preservation, such as Gifford Pinchot and John Muir
	2.20
	0.56
	26.67

	Food Products and Processing Systems
	
	
	

	
	Food packaging
	3.27
	0.59
	93.33

	
	Food safety and sanitation
	3.27
	0.70
	86.67

	
	Food processing techniques
	3.20
	0.862
	73.33

	
	Triangle tests
	2.73
	0.60
	66.67

	
	Aroma identification
	2.73
	0.70
	60.00

	Natural Resources Systems
	
	
	

	
	Habitats
	3.40
	0.51
	100.00

	
	Types of natural resources
	3.33
	0.49
	100.00

	
	Animal diets (carnivores, herbivores, or omnivores)
	3.33
	0.62
	93.33

	
	Food webs
	3.33
	0.62
	93.33

	
	Food chains
	3.27
	0.70
	86.67

	
	Wildlife identification
	2.80
	0.68
	66.67

	
	Wildlife sustainability
	2.73
	0.59
	66.67

	
	Trophic levels
	2.60
	1.06
	60.00

	
	Levels of ecological organization (ex. individual, community, population, etc.)
	2.67
	0.72
	53.33

	
	Hunting basics
	2.60
	0.91
	46.67

	
	Hydrologic cycles
	2.47
	1.06
	46.67

	Plant Systems
	
	
	

	
	Plant anatomy
	3.67
	0.49
	100.00

	
	Seed germination
	3.67
	0.48
	100.00

	
	Photosynthesis
	3.53
	0.52
	100.00

	
	Soil for plant growth
	3.53
	0.52
	100.00

	
	Flower anatomy
	3.60
	0.63
	93.33

	
	Plant care and management
	3.40
	0.63
	93.33

	
	Soilless growing media
	3.13
	0.74
	80.00

	
	Crop identification
	2.93
	0.59
	80.00

	
	Plant function and physiology
	3.13
	0.83
	73.33

	
	Vegetative propagation
	3.13
	0.64
	66.67

	
	Cellular respiration
	2.73
	0.80
	53.33

	Power, Structural, and Technical Systems
	
	
	

	
	Laboratory safety
	3.73
	0.46
	100.00

	
	Measurement
	3.67
	0.49
	100.00

	
	Agricultural laboratory proper protective equipment
	3.60
	0.51
	100.00

	
	General tool identification
	3.40
	0.51
	100.00

	
	Hand tool identification
	3.47
	0.64
	93.33

	
	Agricultural technologies
	3.07
	0.59
	86.67

	
	Power tool identification
	3.20
	0.78
	80.00

	Foundational
	
	
	

	
	“What is agriculture?”
	4.00
	0.00
	100.00

	
	Agriculture in YOUR state
	3.93
	0.26
	100.00

	
	Agricultural careers
	3.87
	0.35
	100.00

	
	The emblem of the National FFA Organization
	3.80
	0.41
	100.00

	
	Local/community agriculture
	3.80
	0.41
	100.00

	
	The colors of the National FFA Organization
	3.73
	0.46
	100.00

	
	History of the agricultural industry
	3.73
	0.46
	100.00

	
	The symbols of the National FFA Organization
	3.67
	0.49
	100.00

	
	U.S. agriculture
	3.67
	0.49
	100.00

	
	Production agriculture
	3.53
	0.52
	100.00

	
	Farm to fork
	3.53
	0.52
	100.00

	
	International/global agriculture
	3.40
	0.51
	100.00

	
	The motto of the National FFA Organization
	3.67
	0.62
	93.33

	
	The mission statement of the National FFA Organization
	3.60
	0.63
	93.33

	
	Official dress of the National FFA Organization
	3.60
	0.63
	93.33

	
	History of the National FFA Organization
	3.53
	0.64
	93.33

	
	Personal role in the agricultural industry
	3.53
	0.52
	93.33

	
	Program of Activities for the National FFA Organization
	3.20
	0.78
	80.00


Note. 1Content topics receiving at least 51% and less than 74.99% agreement were included in Round Three of this investigation. Items receiving less than 51% agreement were removed. 

Round Three

In the third round, the expert panelists indicated their level of agreement on 24 agricultural
content outcomes across eight AFNR pathways. Consensus levels of agreement (75% or greater) were met on 11 outcomes (45.83%). The rates of consensus for each pathway (see Table 3) included: Agribusiness Systems (f = 3; 75.00%), Animal Systems (f = 2; 50.00%), Biotechnology Systems (f = 1; 50.00%), Education, Communication, and Leadership (f = 1; 100.00%),  Environmental Sustainability Systems (f = 1; 33.34%), Food Products and Processing Systems (f = 1; 33.34%), Natural Resources Systems (f = 0; 0.00%), and Plant Systems (f = 2; 66.67%). Of the 11 outcomes that met consensus, one achieved an agreement level of 100%: plant function and physiology (Plant Systems; M = 3.07; SD = .475). 

Table 3

Consensus Levels of Agreement in Round Three by AFNR Pathway (N =14)
	AFNR Pathway
	Total Items (f)
	Items Reaching Consensus (f)
	Rate of Consensus (%)

	Agribusiness Systems
	4
	3
	75.00

	Animal Systems
	4
	2
	50.00

	Biotechnology Systems
	2
	1
	50.00

	Education, Communication, and Leadership
	1
	1
	100.00

	Environmental Sustainability Systems
	3
	1
	33.34

	Food Products and Processing Systems
	3
	1
	33.34

	Natural Resources Systems
	4
	0
	0.00

	Plant Systems
	3
	2
	66.67

	Total
	24
	11
	45.83



Additional examples of content outcomes meeting consensus included: the use of logos in agricultural marketing (Agribusiness Systems; M = 3.07; SD = .475), the use of slogans in agricultural marketing (Agribusiness Systems; M = 3.07; SD = .475), ideal livestock characteristics (Animal Systems; M = 3.21; SD = .579), genetically modified organisms (Biotechnology Systems; M = 3.14; SD = .663), principles of sustainability (Environmental Services Systems; M = 3.07; SD = .730), food processing techniques (Food Products and Processing Systems; M = 3.14; SD = .535), and vegetative propagation (Plant Systems; M = 3.21; SD = .579). Overall, 71 (79.78%) of the original 89 unduplicated agricultural content outcomes achieved a consensus level of agreement of 75% or greater. Table 4 displays the consensus levels of agreement for Round Three.

Table 4

Round Three Consensus Levels of Agreement for Agricultural Content Topics (N =14)
	Content Topic
	M
	SD
	% Agreement Level1

	[bookmark: _Hlk190337570]Agribusiness Systems
	
	
	

	
	The use of logos in agricultural marketing
	3.07
	.475
	92.85

	
	The use of slogans in agricultural marketing
	3.07
	.475
	92.85

	
	Agricultural exports
	3.07
	.616
	85.71

	
	The framework of agricultural marketing: product, price, promotion, and placement
	2.93
	.829
	64.29

	Animal Systems
	
	
	

	
	Ideal livestock characteristics
	3.21
	.579
	92.85

	
	Animal digestive systems
	3.00
	.679
	78.57

	
	Animal nutrition principles
	2.79
	.893
	64.29

	
	Zoonotic diseases
	2.64
	.745
	64.29

	Biotechnology Systems
	
	
	

	
	Genetically modified organisms
	3.14
	.663
	85.71

	
	The basics of biotechnology
	2.86
	1.027
	47.14

	Education, Communication, & Leadership
	
	
	

	
	Leadership styles
	3.29
	.825
	78.57

	Environmental Sustainability Systems
	
	
	

	
	Principles of sustainability
	3.07
	.730
	78.57

	
	Point source pollution
	2.64
	.497
	64.29

	
	Non-point source pollution
	2.57
	.514
	57.14

	Food Products and Processing Systems
	
	
	

	
	Food processing techniques
	3.14
	.535
	92.85

	
	Triangle tests
	2.79
	.893
	64.29

	
	Aroma identification
	2.57
	.756
	57.14

	Natural Resources Systems
	
	
	

	
	Wildlife identification
	3.00
	.784
	71.42

	
	Wildlife sustainability
	2.71
	.469
	71.42

	
	Trophic levels
	2.50
	.855
	57.14

	
	Levels of ecological organization (ex. individual, community, population, etc.)
	2.50
	.941
	50.00

	Plant Systems
	
	
	

	
	Plant function and physiology
	3.50
	.519
	100.00

	
	Vegetative propagation
	3.21
	.579
	92.85

	
	Cellular respiration
	2.79
	.699
	64.29


Note. 1Content topics receiving at least 75% agreement were included in the final list of consensus items. Content topics receiving less than 75% agreement were removed.

Conclusions and Recommendations

Roberts’ and Ball’s (2009) model, which conceptualized the importance of industry-based agricultural curriculum for workforce development, supports the findings of this study that agricultural subject matter has been used as content for teaching. Congruent with previous findings (Englin et al., 2025a; National FFA Organization, 2024; Davidson, 2020, Jones et al., 2020), the teachers in this investigation identified 71 learning outcomes across all 10 AFNR pathways. However, more learning outcomes were identified for three pathways: Foundational (f = 18; 23.35%), Animal Systems (f = 14; 19.72% ), and Plant Systems (f = 10; 14.08%), indicating that while middle school teachers desired a diverse range of outcomes for their middle school students, certain topics might be more relevant to middle school students than others. On this note, the expert middle school agricultural education panelists considered some AFNR pathways too advanced for middle school students. For instance, one participant in this study reported that “when it comes to Agribusiness Systems and Biotechnology Systems, you have to be careful with going over their heads” because of their cognitive development and maturity levels. It can be concluded that although the outcomes in these pathways have been instructed in middle school agricultural education (Englin et al., 2025a; Davidson, 2020), the expert panelists in this study did not perceive that too much emphasis should be placed on these outcomes at the middle school level.

While Roberts’ and Ball’s (2009) model supports these findings, the model also posits that when secondary students engage in agricultural content, they become agriculturally literate. Although agricultural literacy is a goal of agricultural education, the product of middle school education should differ from that of secondary school. Because education at the middle school level allows students to begin exploring occupational interests and identity formation (Advance CTE, 2020), the goal of middle school agricultural education should be to produce agriculturally curious students rather than workforce-ready agriculturally literate citizens (Roberts & Ball, 2009). To develop agriculturally curious students, we recommend utilizing these findings, paired with the AFNR Foundational Pathway Skills (Advance CTE, 2023), to enhance curricular resources and content standards for middle school agricultural education. Middle school CTE courses, including AFNR, expose students to diverse content and provide an awareness of diverse careers. Due to this, there is a potential for students at this level to begin forming their occupational identity (Advance CTE, 2020). As illustrated in Robert’s and Ball’s (2009) model, agriculture, as a content for teaching secondary students, can produce skilled workers. However, due to the developmental differences between secondary students and middle school students, this model may not truly depict the goals of middle school agricultural education. Therefore, we recommend developing a framework that better aligns with students’ development in middle school agricultural education.

The findings of this investigation were limited to 19 teachers in 11 states, which restricts geographic generalizability. Future research should examine agricultural learning outcomes by state or region and identify the most appropriate grade level for each outcome. Additional studies should identify effective teaching strategies for delivering these outcomes and compare the results with guidance from the most recent CTE framework (Advance CTE, 2024). To strengthen middle school teacher preparation, programs should also assess how well they address middle school content and evaluate preservice teachers’ ability to teach these outcomes. Teacher education programs should also place greater emphasis on diverse middle-level pedagogical practices to support the implementation of identified learning outcomes. Finally, to further strengthen middle school curricular resources, research should be conducted to determine the technical and career readiness skills that middle school teachers desire their students to possess.
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