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Abstract
Elementary agricultural education (EAE) has expanded to promote agricultural literacy, experiential learning, and interdisciplinary instruction, yet lacks a shared framework for defining program quality. This study established expert consensus on the essential characteristics and purposes of high-quality formal EAE programs using a three-round Delphi process with 17 experts, including elementary agricultural teachers, administrators, and state-level agricultural education and Extension leaders. Open-ended responses from Round 1 were thematically analyzed to generate candidate indicators, which were refined and prioritized across Rounds 2 and 3. Sixteen indicators met consensus criteria, with moderate, statistically significant agreement among panelists (Kendall’s W = .423, p < .001). Highest-priority indicators included hands-on, sensory-rich learning, administrative support, accurate K-5 agricultural content knowledge, and access to appropriate learning spaces and resources. Findings indicate that quality EAE is developmentally distinct from secondary agricultural education and should emphasize age-appropriate, experiential learning. These results provide empirically grounded benchmarks to inform curriculum development, teacher preparation, and program evaluation in elementary agricultural education.

Introduction
Elementary students often enter school with limited understanding of food systems, ecosystems, and agriculture’s role in sustaining daily life (Frick et al., 1991; Meischen & Trexler, 2003; National Research Council [NRC], 2009). This gap is consequential because the elementary years are foundational for shaping attitudes, values, and cognitive frameworks related to food, natural resources, and the environment (Powell & Agnew, 2011; Trexler & Hess, 2005), with schools serving as key developmental contexts (Eccles & Roeser, 2011). Early agricultural education can therefore influence later perceptions of sustainability, nutrition, and citizenship, making it both developmentally timely and socially impactful (Kovar & Ball, 2013; Meischen & Trexler, 2003).
Over the past two decades, efforts to integrate agriculture into elementary education have expanded in response to its potential to advance agricultural literacy, environmental stewardship, and STEM learning (Balschweid & Thompson, 2002; NRC, 2009; Williams & Dixon, 2013). Agricultural contexts support interdisciplinary, inquiry-based instruction that connects science, mathematics, and social studies through authentic experiences (Knobloch, 2003; Trexler, 2000). Research shows that elementary agricultural learning through gardens, farm-to-school initiatives, and classroom projects is associated with improved science achievement, healthier behaviors, social-emotional development, and greater sustainability awareness, aligning with broader calls for experiential and place-based education (Beers, 2011; Berezowitz et al., 2015; Blair, 2009; Kolb, 2014; NGSS Lead States, 2013; Ozer, 2007; Passy, 2014).
Despite documented benefits, Elementary Agricultural Education (EAE) lacks the standardization found in secondary programs, where the three-component total program model, classroom and laboratory instruction, supervised agricultural experiences, and leadership development through FFA provides a longstanding framework for implementation and evaluation (Phipps et al., 2008; Talbert et al., 2022). In contrast, elementary EAE programs vary widely due to differences in teacher preparation, curricular priorities, leadership support, and community partnerships, and the absence of shared quality standards complicates teacher training, policy development, and program sustainability (NRC, 2009; Ozer, 2007; Passy, 2014; Trexler, 2000; Williams & Dixon, 2013).
This study addresses this gap by identifying the purposes and essential characteristics of high-quality EAE from the perspectives of teachers, principals, and agricultural education leaders. Establishing a baseline understanding of EAE goals such as agricultural literacy, environmental stewardship, STEM integration, and student development, provides a foundation for curriculum design, teacher preparation, and policy support (Frick et al., 1995; Knobloch, 2003; Roberts & Ball, 2009; Shoulders & Myers, 2012; Stripling & Ricketts, 2006). This work aligns with the American Association for Agricultural Education’s (AAAE) research priorities by advancing public understanding of AFNR systems and supporting positive youth development through early agricultural learning experiences (AAAE, 2023).

Literature Review
A growing body of research demonstrates that elementary agricultural education supports students’ academic, social, and behavioral development. Early exposure to agricultural concepts is associated with increased engagement, deeper science understanding, and stronger problem-solving and inquiry skills (Knobloch, 2003; Trexler & Suvedi, 1998; Williams & Dixon, 2013), while experiential contexts such as school gardens and farm-to-school programs are linked to healthier eating behaviors, social-emotional growth, and stronger connections to nature (Berezowitz et al., 2015; Blair, 2009; Passy, 2014). These outcomes align with constructivist and experiential learning theories emphasizing active, contextual learning (Kolb, 2014; Piaget, 1970; Vygotsky, 1978).
Agricultural education also contributes to environmental literacy and sustainability-oriented citizenship by fostering awareness of human environment relationships and ecological stewardship (Gruenewald, 2003; Ozer, 2007; Passy, 2014). Together, these benefits reflect ecological perspectives on learning, which recognize that student outcomes are shaped by interconnected school, community, and policy contexts (Bronfenbrenner, 1979; Sallis et al., 2015).
Lack of a Unified Framework for Elementary Agricultural Education
Despite these promising findings, EAE remains loosely defined and fragmented in practice. Secondary agricultural education benefits from the nationally recognized three-component model, which has provided coherence and consistency in teacher preparation, curriculum design, and program evaluation for nearly a century (Phipps et al., 2008; Talbert et al., 2022). Elementary programs, however, lack a parallel structure. Instead, they often emerge from grassroots efforts, nonprofit partnerships, or the individual interests of teachers, resulting in wide variability in scope and purpose (Passy, 2014; Trexler & Suvedi, 1998; Williams & Dixon, 2013). This inconsistency creates multiple challenges. Teachers frequently report limited confidence in their agricultural content knowledge and pedagogical strategies, which can limit program effectiveness (Balschweid & Thompson, 2002; Trexler & Suvedi, 1998). Administrators and policymakers, meanwhile, struggle to evaluate programs or justify funding decisions without clear criteria for quality or success (NRC, 2009; Trexler, 2000). Consequently, agriculture is often excluded from broader educational reform efforts, even those emphasizing STEM integration, inquiry-based instruction, and experiential learning (Beers, 2011; NGSS Lead States, 2013).
The Need for Quality Indicators and Consensus 
Recent scholarship has emphasized the importance of developing clearer frameworks and quality indicators for elementary agricultural education (NRC, 2009, Trexler, 2000). Although individual program evaluations demonstrate strong student outcomes, the lack of consensus around essential components limits the scalability and sustainability of effective models (Berezowitz et al., 2015; Ozer, 2007; Passy, 2014). Trexler (2000) argued that without systematic approaches to defining program quality, agricultural education risks remain peripheral in elementary curricula despite its potential contributions to STEM and environmental education. Similarly, the NRC (2009) called for innovative, research-driven approaches to agricultural education that begin in the early grades and align with broader educational goals.
Establishing benchmarks for EAE would provide multiple benefits: guiding curriculum development, informing teacher preparation and professional development, and offering policymakers and administrators criteria for evaluation and support (Knobloch, 2003; Stripling & Ricketts, 2006). More broadly, it would help ensure that agriculture is positioned as a central contributor to national priorities such as agricultural literacy, STEM integration, sustainability, and student well-being (Roberts et al., 2016; Stripling & Ricketts, 2016).
This study builds on these findings by drawing on the perspectives of teachers, principals, and agricultural education leaders to articulate both the goals and the characteristics of high-quality EAE programs. Clarifying program goals establishes a baseline for the field, ensuring that EAE is positioned not simply as an enrichment activity but as a structured educational initiative tied to agricultural literacy, environmental stewardship, and student growth (Frick et al., 1995; Roberts & Ball, 2009). Identifying essential characteristics of quality provides benchmarks for practice in curriculum design, teacher preparation, and program evaluation (Knobloch, 2003; Stripling & Ricketts, 2006). By focusing on the elementary level often overshadowed by secondary agricultural education and its well-established three-component model (Phipps et al., 2008; Talbert et al., 2022), this study contributes to strengthening the research base for agricultural learning in the early years, shaping students’ long-term understandings od food, agriculture and environmental systems (Kovar & Ball, 2013; Trexler & Hess, 2005).
Theoretical Framework
This study is guided by Bronfenbrenner’s Social-Ecological Model (SEM), which situates human learning and development within nested systems of influence (Bibeau et al., 1988; Bronfenbrenner, 1979; McLeroy et al., 1988). SEM highlights that outcomes are shaped by multiple, interconnected levels (Bronfenbrenner, 1979). The microsystem includes direct experiences such as student-teacher relationships and classroom interactions (Bronfenbrenner, 1979). The mesosystem reflects linkages among microsystems, including collaboration between teachers and school leaders (Bronfenbrenner, 1979; McLeroy et al., 1988). The exosystem encompasses external structures that indirectly influence students, such as district policies and parental work environments (Bronfenbrenner, 1979; McLeroy et al., 1988). At the broadest level, the macrosystem represents cultural norms, policies, and societal values surrounding agriculture, education, and sustainability (Bronfenbrenner, 1979; Sallis et al., 2015). Later developments of SEM stress the dynamic interplay among these layers, underscoring that aligning interventions across multiple levels is essential to fostering and sustaining positive educational outcomes (McLeroy et al., 1988; Duerden et al., 2013). Figure 1 illustrates the Social-Ecological Model adapted from Brofenbrenner (1979). 
Figure 1.
[image: ]
The Social Ecological Model has been increasingly applied in agricultural and educational research to explain how behaviors and outcomes are shaped by multiple, interacting levels of influence. In agricultural contexts, Lee et al. (2017) demonstrated SEM’s utility by framing farm safety interventions for children, showing that effective behavior change requires coordinated strategies across interpersonal, organizational, community, and policy levels rather than individual instruction alone. In educational research, Park et al. (2025) applied a social-ecological framework to elementary students’ cognitive development, finding that academic outcomes were significantly shaped by family characteristics, neighborhood quality, and broader sociocultural factors beyond the classroom. Together, these studies illustrate the value of SEM for examining complex educational and agricultural issues by capturing the interplay between individual learners and their surrounding systems (Bronfenbrenner, 1979; Lee et al., 2017; Park et al., 2025; Pauley et al., 2019).
Applied to elementary agricultural education, SEM provides a lens for defining program quality through instructional practices as well as family engagement, school leadership, community partnerships, and policy contexts. Grounding this study in SEM supports the Delphi process in capturing expert perspectives across ecological levels, recognizing that high-quality EAE emerges from alignment among pedagogical, organizational, and systemic influences (Bronfenbrenner, 1979; Sallis et al., 2015).
Purpose
The purpose of this study was to identify and evaluate the essential components that constitute quality in formal Elementary Agricultural Education programs through expert consensus. Specifically, this study examined expert perspectives on the structural and instructional elements perceived as critical indicators of high-quality EAE program implementation. This study represents the first phase of a larger sequential mixed-methods research design.
Methods
Research Design
This study employed a Delphi methodology to establish expert consensus on the essential characteristics of high-quality Elementary Agricultural Education (EAE) programs. Delphi is a structured, iterative method designed to synthesize expert judgment in areas where empirical evidence is limited or fragmented (Dalkey & Helmer, 1963; Linstone & Turoff, 2002). Through multiple rounds of anonymous questionnaires and controlled feedback, the Delphi process promotes reflection, minimizes the influence of dominant voices, and facilitates convergence toward consensus (Hsu & Sandford, 2007; Okoli & Pawlowski, 2004).

The Delphi approach is well established in agricultural education research and has been used to define program quality, instructional practices, and professional competencies across school-based agricultural education contexts (Jenkins & Kitchel, 2009; Jenkins et al., 2010; Martin & Frick, 1998). More recent studies have applied Delphi methods to emerging areas, including middle school agricultural education, school gardens, and elementary agricultural curricula (Diaz et al., 2018; Eck & Davis, 2024; Peake et al., 2020; Rayfield & Croom, 2010). Given that EAE remains an emerging and under-theorized field lacking a shared framework for program quality (National Research Council [NRC], 2009), a Delphi methodology was particularly appropriate. This study represents the first phase of a larger sequential mixed-methods design, in which expert-derived indicators informed subsequent quantitative and qualitative phases.

Participant Selection
Participants were purposively selected to represent three stakeholder groups central to Elementary Agricultural Education: elementary agricultural teachers, elementary administrators, and state-level agricultural education leaders. Consistent with Delphi methodology, selection emphasized expertise rather than statistical representation (Okoli & Pawlowski, 2004). The final panel consisted of 17 experts, including eight elementary agricultural teachers, three elementary administrators, and six state-level leaders from Georgia Agricultural Education and Georgia 4-H. Inclusion criteria required demonstrated professional experience and direct engagement with EAE through instruction, school leadership, or program oversight and youth development (Beiderbeck et al., 2021; Palmer et al., 2005; Passy, 2014). Participant characteristics are summarized in Table 1.

Table 1
Identified Experts for Delphi Panel (n=17) 
	Panelist 
	Expertise 

	Elementary Education Certified EAE Teacher  
	K-5 agriculture teacher integrating agriculture across the curriculum (6 years) 

	Elementary Education Certified EAE Teacher   
	STEM coordinator leading elementary STEM and agriculture programs (16 years) 

	Elementary Education Certified EAE Teacher  
	Elementary agriculture and STEM teacher with schoolwide initiatives (18 years)

	Elementary Education Certified EAE Teacher   
	STEAM and agriculture teacher with program development experience (7 years) 

	Agricultural Education Certified EAE Teacher  
	Elementary agriculture teacher with prior secondary experience (12 years total) 

	Agricultural Education Certified EAE Teacher   
	Elementary agricultural teacher with secondary experience; Ed.S. in Ag Ed (9 years) 

	Agricultural Education Certified EAE Teacher  
	Elementary agriculture teacher involved in EAE program development and piloting (10 years)

	Agricultural Education Certified EAE Teacher   
	Elementary agriculture teacher with middle and secondary teaching background (9 years)

	Elementary Principal  
	Principal with administrative and curriculum leadership experience (34 years) 

	Elementary Principal  
	Principal with prior assistant principal experience in STEM/ag school (4 years admin; 12 years teaching)

	Elementary Principal  
	Urban elementary principal overseeing STEM/agriculture programs (20 years)

	Georgia Agricultural Education State Staff  
	State agricultural education leader (20 years)

	Georgia Agricultural Education State Staff  
	Former secondary agriculture teacher in leadership role (10 years) 

	Georgia Agricultural Education State Staff  
	State collaborator supporting elementary agriculture partnerships (10+ years) 

	Georgia 4-H State Staff 
	Extension professional with background in elementary education (10+ years)

	Georgia 4-H State Staff  Extension Specialist  
	Extension science specialist focused on agricultural literacy (10+ years) 

	Georgia 4-H State Staff  Extension Specialist  
	Extension curriculum and youth development specialist (12 years)


Note. Years included are years in education. 
Procedures
Following expert identification, a three-round Delphi process was used to elicit, refine, and synthesize expert judgment. Unlike traditional surveys, the Delphi technique captures informed expert perspectives and promotes consensus on complex issues through controlled iteration and feedback (Hsu & Sandford, 2007; Linstone & Turoff, 2002). Anonymity allowed participants to reconsider their judgments based on group trends while reducing the influence of dominant voices, thereby enhancing credibility (Dalkey & Helmer, 1963). The following sections describe each Delphi round in detail.
Round 1 focused on exploration and item generation. After providing informed consent, participants responded to two open-ended prompts addressing (a) the essential characteristics of high-quality elementary agricultural education (EAE) programs and (b) the overarching purposes or goals of formal EAE. Distinct prompts and brief explanations were used to differentiate characteristics from purposes, consistent with prior Delphi research (Franklin, 2011; Hainline, 2019; Wells et al., 2021). Responses were analyzed using thematic analysis to identify and consolidate initial categories (Braun & Clarke, 2006). An iterative coding process emphasized constant comparison and grounding categories in participants’ language to support credibility and confirmability (Lincoln & Guba, 1985; Miles et al., 2014). Two researchers independently reviewed and refined codes, resolving discrepancies through consensus. This approach aligns with established Delphi practice for synthesizing open-ended responses into structured items for subsequent rounds (Beiderbeck et al., 2021; Hsu & Sandford, 2007; Okoli & Pawlowski, 2004).
Round 2 focused on refining and evaluating the items generated in Round 1. Open-ended responses were synthesized into concise statements representing potential quality indicators and program purposes for elementary agricultural education (EAE). Redundant items were merged, and wording was clarified using participants’ original language to preserve intent and authenticity. Consistent with Delphi best practices, the refined statements were returned to the expert panel for validation and rated using a five-point Likert-type scale (Beiderbeck et al., 2021; Hsu & Sandford, 2007; Okoli & Pawlowski, 2004). Descriptive statistics (means, standard deviations, and interquartile ranges) were calculated in IBM SPSS (Version 28) to assess the degree of agreement and identify items meeting the predetermined consensus criteria (mean ratings of at least 4.0 and 90% or greater agreement). Documentation of analytic procedures supported dependability and transparency (Lincoln & Guba, 1985).
The purpose of Round 3 was to establish a prioritized framework of the most essential purposes and quality indicators of elementary agricultural education (EAE). Although Round 2 achieved strong consensus, the large number of endorsed items limited differentiation of relative importance, reflecting a common ceiling effect in Delphi studies using Likert-type scales (Diamond et al., 2014; Okoli & Pawlowski, 2004; Schmidt, 1997). To address this limitation, Round 3 employed ranking and prioritization to translate broad agreement into a parsimonious, decision-oriented framework (Hasson et al., 2000; Hsu & Sandford, 2007; Keeney et al., 2011). Only items meeting Round 2 consensus criteria (≥90% agreement; mean ≥4.0) were advanced for ranking. Data were analyzed, with mean ranks calculated to determine relative priority and Kendall’s Coefficient of Concordance (W) used to assess expert agreement (Hasson et al., 2000; Hsu & Sandford, 2007; Okoli & Pawlowski, 2004). In accordance with methodological guidance, W values below .30 indicate weak agreement, .30-.50 moderate agreement, and values above .70 strong consensus (Kendall & Gibbons, 1990; Schmidt, 1997). Consistent with Delphi best practices, the study was limited to three rounds to minimize attrition and diminishing returns, and transferability was strengthened through a diverse expert panel (Lincoln & Guba, 1985; Linstone & Turoff, 2002; Okoli & Pawlowski, 2004).
Results
In Round 1, panelists responded to open-ended questions describing quality EAE program characteristics. Responses were inductively coded and consolidated, yielding 35 unique indicators across eight conceptual domains: Hands-On Learning, Agricultural Awareness and Literacy, Teacher Quality and Knowledge, Age Appropriateness and Development, Support and Resources, Integration with Core Subjects, Community Connection, and Career Awareness. The most frequently mentioned themes were Hands-On Learning (f = 6) and Support and Resources (f = 6), followed by Age Appropriateness & Development (f = 5), Integration with Core Subjects (f = 5), and Teacher Quality & Knowledge (f = 5). 

In Round 2, experts rated the importance of each indicator and goal on a five-point Likert scale (1 = Not Important at All to 5 = Very Important). Items with mean ratings of at least 4.0 and 90% or greater agreement were retained for the final round. Results for the quality indicators are presented in Table 2. Mean ratings ranged from 3.65 to 4.82 (SD = 0.39-1.16), with 16 of 35 items meeting or exceeding the consensus threshold. The highest-rated indicators reflected both structural and instructional dimensions of program quality. 

Table 2
Indicators of Quality EAE Programs after Round 2 (n=17) 
	Indicator 
	M 
	SD 
	IQR 
	%𝐴𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡𝒂
	
	Theme 

	Program has administrative support from the principal 
	4.82 
	0.393 
	0 
	100.00 
	
	Support & Resources 

	Students participate in outdoor learning labs, cooking labs, or food systems activities 
	4.82 
	0.393 
	0 
	100.00 
	
	Hands-On 

	Students engage in gardening, raising small animals, hydroponics, or similar activities 
	4.71 
	0.47 
	1 
	100.00 
	
	Hands-On 

	Students engage in sensory-rich learning (taste, touch, smell, observation) 
	4.65 
	0.606 
	1 
	94.12 
	
	Hands-On 

	Students understand food systems (farm to fork) 
	4.59 
	0.507 
	1 
	100.00 
	
	Ag Awareness & Literacy 

	Teacher has funded opportunities for conferences and professional development 
	4.53 
	0.624 
	1 
	94.12 
	
	Support & Resources 

	Teacher demonstrates accurate K–5 agricultural content knowledge 
	4.47 
	0.624 
	1 
	94.12 
	
	Teacher Quality & Knowledge 

	Program has access to equipment and materials (tools, technology, supplies) 
	4.47 
	0.624 
	1 
	94.12 
	
	Support & Resources 

	Students interact with agricultural professionals through career days, guest speakers, or similar events  
	4.41 
	0.507 
	1 
	100.00 
	
	Career Awareness 

	School/district provides financial support for program sustainability* 
	4.41 
	0.712 
	1 
	88.23 
	
	Support & Resources 

	Lessons use age-appropriate language, vocabulary, and examples 
	4.41 
	0.507 
	1 
	100.00 
	
	Age Appropriateness & Development 

	Lessons develop problem-solving and critical thinking skills 
	4.35 
	0.493 
	1 
	100.00 
	
	Age Appropriateness & Development 

	Program has adequate facilities/learning spaces (gardens, outdoor labs) 
	4.35 
	0.606 
	1 
	94.12 
	
	Support & Resources 

	Partnerships exist with local farms, agribusiness, and organizations 
	4.35 
	0.606 
	1 
	94.12 
	
	Community Connection 

	Students learn about natural resources, conservation, and ecosystems 
	4.29 
	0.772 
	1 
	94.11 
	
	Ag Awareness & Literacy 

	Agricultural content connects explicitly to science, math, social studies, literacy* 
	4.29 
	0.849 
	1 
	88.24 
	
	Integration with Core Subjects 

	Lessons use inquiry-based, developmentally appropriate strategies*
	4.29 
	0.849 
	1 
	88.24 
	
	Age Appropriateness & Development 

	Teacher accesses to expert/community consultation when content exceeds expertise* 
	4.29 
	0.686 
	1 
	88.24 
	
	Teacher Quality & Knowledge 

	Students are exposed to diverse agricultural career pathways* 
	4.35 
	0.862 
	1 
	88.23 
	
	Career Awareness 

	Teacher demonstrates pedagogical content knowledge (PCK) specific to agriculture*
	4.24 
	0.664 
	1 
	88.23 
	
	Teacher Quality & Knowledge 

	Program is taught by a dedicated EAE teacher (not combined)*
	4.24 
	1.2 
	1.5 
	76.47 
	
	Support & Resources 

	Instruction emphasizes environmental stewardship and sustainability
	4.24 
	0.752 
	1 
	94.11 
	
	Ag Awareness & Literacy 

	Guest speakers and community experts integrated into lessons
	4.18 
	0.728 
	1 
	94.12 
	
	Community Connection 

	Students take control of learning through inquiry and exploration* 
	4.18 
	0.809 
	1 
	88.23 
	
	Age Appropriateness & Development 

	Program follows Positive Youth Development principles* 
	4.18 
	0.809 
	1.5 
	76.47 
	
	Age Appropriateness & Development 

	Agricultural content inclusive of diverse cultures and food traditions* 
	4.12 
	0.857 
	1 
	82.35 
	
	Community Connection 

	Teacher completes ongoing professional development in agriculture and pedagogy* 
	4.06 
	0.556 
	0 
	88.24 
	
	Teacher Quality & Knowledge 

	Agriculture serves as a cross-curricular anchor subject* 
	4.06 
	0.748 
	0.5 
	88.24 
	
	Integration with Core Subjects 

	Program is embedded into a school-wide curriculum* 
	4 
	0.791 
	0.5 
	82.35 
	
	Integration with Core Subjects 

	Teacher adapts lessons for diverse learners (IEP/504)* 
	4 
	0.791 
	1.5 
	82.35 
	
	Teacher Quality & Knowledge 

	Program intentionally integrates STEM content into authentic challenges* 
	3.82 
	0.883 
	0.5 
	76.47 
	
	Integration with Core Subjects 

	Students apply the scientific method to agricultural concepts* 
	3.65 
	0.996 
	1 
	64.71 
	
	Integration with Core Subjects 

	Students participate in community events* 
	3.65 
	1.057 
	1.5 
	58.82 
	
	Community Connection 

	Program provides agricultural experiences for families and parents* 
	3.65 
	1.115 
	2 
	64.71 
	
	Community Connection 

	Students complete long-term projects (e.g., composting, market days, plant sales)* 
	3.71 
	1.16 
	2 
	52.94 
	
	Hands-On 


Note. 1 = Not Important at All, 2 = Low Importance, 3 = Neutral, 4 = Important, 5 = Very Important.  𝑎Iindicates items rated as Important or Very Important. Items marked with an asterisk (*) were not advanced to the subsequent Delphi round. 

Round 3 focused on prioritizing items that achieved consensus in Round 2. Sixteen experts ranked the 16 endorsed quality indicators by perceived importance. Kendall’s coefficient of concordance indicated moderate, statistically significant agreement among panelists, W = .423, χ²(15) = 101.52, p < .001, suggesting a shared view of relative importance despite some variation in ranking order. Mean ranks were used to determine priority, with lower values indicating higher importance (Table 3). The highest-ranked indicators were principal administrative support, sensory-rich learning, student engagement in gardening or animal care, teacher accuracy in agricultural content knowledge, and participation in outdoor learning laboratories. 

Table 3
Mean Ranks of Final Consensus Indicators for Quality EAE Programs (n=16) 
	Rank
	Indicator
	M
	SD
	
	Theme

	1 
	Program has administrative support from the principal 
	4.25 
	4.52 
	
	Support & Resources 
 

	2 
	Students engage in sensory-rich learning (taste, touch, smell, observation) 
	5.13 
	2.50 
	
	Hands-On 

	3 
	Students engage in gardening, raising small animals, hydroponics, or similar activities (tie) 
	5.38 
	3.24 
	
	Hands-On 

	3 
	Teacher demonstrates accurate K–5 agricultural content knowledge (tie) 
	5.38 
	4.05 
	
	Teacher Quality & Knowledge 

	5 
	Students participate in outdoor learning labs, cooking labs, or food systems activities 
	6.06 
	4.54 
	
	Hands-On 

	6 
	Students understand food systems (farm to fork) 
	6.13 
	3.10 
	
	Ag Awareness & Literacy 

	7 
	Lessons use age-appropriate language, vocabulary, and examples 
	6.94 
	3.62 
	
	Age Appropriateness & Development	 

	8 
	Lessons develop problem-solving and critical thinking skills 
	8.00 
	4.19 
	
	Age Appropriateness & Development  

	9 
	Program has access to equipment and materials (tools, technology, supplies) 
	8.81 
	4.12 
	
	Support & Resources 
 

	10  
	Program has adequate facilities/learning spaces (gardens, outdoor labs) 
	8.94 
	3.80 
	
	Support & Resources 
 

	11 
	Teacher has funded opportunities for conferences and professional development 
	9.81 
	4.51 
	
	Support & Resources 
 

	12 
	Students learn about natural resources, conservation, and ecosystems 
	10.63 
	3.93 
	
	Ag Awareness & Literacy  

	13  
	Students interact with agricultural professionals through career days, guest speakers, or similar events  
	10.88 
	2.73 
	
	Career Awareness 

	14 
	Instruction emphasizes environmental stewardship and sustainability 
	12.56 
	3.39 
	
	Ag Awareness & Literacy  

	15 
	Partnerships exist with local farms, agribusiness, and organizations 
	13.00 
	1.97 
	
	Community Connection 

	16  
	Guest speakers and community experts integrated into lessons 
	14.13 
	2.19 
	
	Community Connection 



Conclusions, Implications, and Recommendations
This study used a three-round Delphi process to identify and prioritize expert-identified criteria that characterize high-quality Elementary Agricultural Education programs. By synthesizing the perspectives of elementary teachers, school administrators, and state-level agricultural education and Extension leaders, the findings provide an empirically grounded definition of quality EAE that responds to long-standing calls in the literature for clearer benchmarks at the elementary level (Knobloch, 2003; Peake et al., 2020; Williams & Dixon, 2013). Consistent with prior research emphasizing experiential learning as foundational to agricultural education, experts demonstrated strong consensus around hands-on, sensory-rich instruction as the core of high-quality EAE (Knobloch, 2003; Kolb, 2014). Activities such as gardening, outdoor learning laboratories, animal care, and food systems exploration were consistently prioritized over abstract or awareness-only approaches. These findings extend experiential learning theory into the elementary agricultural education context, reinforcing that young learners construct understanding most effectively through direct interaction with agricultural systems.
The findings also reinforce the importance of organizational and structural support, a theme highlighted in both school garden and social-ecological research (Bronfenbrenner, 1979; Ozer, 2007; Passy, 2014). Administrative support from school principals emerged as the highest-priority indicator of program quality, underscoring the role of leadership in legitimizing EAE, protecting instructional time, and ensuring access to resources. This confirms that quality EAE is shaped not only by classroom practice, but by conditions across multiple ecological levels. Teacher expertise further emerged as a defining component of quality. Experts emphasized accurate K-5 agricultural content knowledge and developmentally appropriate pedagogy, aligning with literature on pedagogical content knowledge and elementary instructional design (Shulman, 1987; Talbert et al., 2022). Notably, indicators emphasizing advanced STEM integration or workforce preparation were ranked lower, suggesting that quality EAE is not achieved by replicating secondary agricultural education models but by adapting content to elementary developmental needs.
The findings have important implications for classroom practice, school leadership, and state-level agricultural education systems. At the classroom level, the prioritization of experiential, sensory-rich learning reinforces the need for developmentally appropriate, hands-on instruction focused on foundational concepts such as food systems, human needs, and environmental connections rather than advanced technical content (Knobloch, 2003; Kolb, 2014). At the system level, the consensus-based indicators provide a shared language for defining and evaluating quality EAE, supporting curriculum development, professional learning, and program evaluation while maintaining distinctions from secondary agricultural education models. At the school level, the emphasis on administrative support highlights the role of principals and district leaders in sustaining EAE through decisions related to scheduling, facilities, and resource allocation, consistent with social-ecological perspectives that situate program quality within organizational contexts (Bronfenbrenner, 1979; Sallis et al., 2015). For teacher preparation and professional learning, the emphasis on accurate agricultural content knowledge and pedagogical content knowledge highlights the need for targeted preservice and in-service pathways that integrate agriculture with elementary pedagogy and experiential strategies. Ongoing, funded professional development emerged as essential for supporting instructional quality, particularly for teachers without formal agricultural education backgrounds.
Future research should examine how the expert-identified indicators of quality EAE are enacted across diverse school contexts. While this study establishes consensus on what constitutes quality, observational and qualitative studies are needed to explore how experiential learning, leadership support, and teacher expertise interact in practice. Additional research should investigate relationships between quality EAE indicators and student outcomes, including agricultural literacy, engagement, and related science and environmental learning outcomes. Empirical evidence linking program quality to student learning would strengthen the case for EAE within elementary curricula. Research is also needed to better understand teacher preparation and professional learning pathways for EAE teachers. Given the emphasis on accurate content knowledge and developmentally appropriate pedagogy, studies examining how teachers develop agricultural pedagogical content knowledge would inform more targeted preservice and in-service training. Finally, replication of this Delphi study in other state or national contexts is recommended to validate and refine the consensus-based indicators and enhance their transferability across varied elementary agricultural education settings.
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