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Building Schema Through Farm-Based Experiential Learning: The Impact of Elementary Agricultural Education Workshops on Elementary Educators’ Content Knowledge
Introduction
Elementary agricultural education (EAE) is crucial for developing agricultural literacy, requiring educators to integrate complex food, fiber, and natural resource content through experiential methods. Programs like Ag in the Classroom (AITC) serve as a vital link, bridging classroom instruction with authentic, community-based agricultural experiences (Knobloch, 2003). However, elementary educators often lack the necessary content foundation and pedagogical content knowledge (PCK) (Shulman, 1987) to teach EAE effectively. This research investigates how sustained, farm-based EAE professional development, developed in partnership by the University of Georgia (UGA) and the University of Florida (UF) impacts K-5 educators. Specifically, we examine how the experiential learning cycle facilitates the development of mental schema, thereby strengthening educators’ PCK and their perceived ability to transfer agricultural concepts into developmentally appropriate elementary lessons.
This study is guided by the following research questions:
1. To what extent do EAE workshops, featuring farm experiences and debrief sessions, enhance elementary educators’ perceptions of their pedagogical content knowledge through content schema for teaching agriculture?
2. How do educators perceive the transferability and feasibility of implementing agriculture-based activities learned through these experiential workshops?
Conceptual Framework
The conceptual framework for this study situates the EAE workshops as a mechanism for developing educator expertise through a defined cognitive process. Drawing on the logic of Realistic Evaluation (Pawson & Tilley, 1997), the framework recognizes that educational interventions operate within specific contexts that activate underlying mechanisms to produce desired outcomes. In this case, the EAE workshops function as the contextual intervention that triggers experiential learning as the process, schema development as the mechanism, and enhanced Pedagogical Content Knowledge as the outcome leading to classroom transfer.
Process: Experiential Learning Cycle 
Grounded in Kolb’s (2014) theory, the workshops utilize authentic farm tours, hands-on activities, and structured debrief sessions to provide concrete experiences. Kolb’s model reflects a broader experiential learning tradition rooted in the work of Dewey (1938), Lewin (1951), and Piaget (1970), and has been widely applied and refined within agricultural education (Coleman et al., 2024; Knobloch, 2003; Roberts, 2006).These experiences, which emphasize reflection and abstract conceptualization, provide foundational raw material for deep learning (Knobloch, 2003; Knobloch & Smith, 2024).
Mechanism: Schema Development 
Schema theory posits that learning is optimized when new information is organized and integrated into existing mental frameworks, reducing cognitive load (Sweller, 2019). From a realist perspective, this internal cognitive reorganization serves as the mechanism that explains how the intervention produces its effects (Pawson & Tilley, 1997). The farm-based experiences provide agricultural content that, through active engagement, allows educators to build robust schemas. This mental organization supports retention, rapid retrieval, and the efficient transfer of knowledge into instructional design (Meylani, 2024).
Outcome: Pedagogical Content Knowledge (PCK) 
The development of strong agricultural schemas directly feeds into PCK, which is the specialized knowledge required to make subject matter comprehensible to students (Shulman, 1987). By enhancing content knowledge and modeling effective instructional strategies, the workshops expand educators’ PCK, empowering them to successfully integrate agriculture. This strengthened PCK is measured by educators’ perceptions of their instructional confidence and the feasibility of adopting agriculture-based activities in their classrooms.
Methods
Elementary educators from five total educator workshops that were hosted in both Georgia and Florida. The workshops originated in Georgia through partnerships with the state’s Agriculture in the Classroom (AITC) program and were refined over time as part of ongoing efforts to advance EAE. Florida, seeking to adopt and adapt similar EAE initiatives, collaborated with Georgia partners to develop and implement aligned workshop models. Two workshops were hosted in Florida, and three were hosted in Georgia. Each workshop integrated multiple components that were intended to strengthen agricultural literacy and instructional practice, including guided farm tours, experiential learning activities, and structured debrief sessions facilitated by university faculty. The farm tours provided educators with opportunities to directly engage with agricultural production contexts, while experiential activities modeled classroom-ready lessons. Debrief sessions allowed participants to reflect on their learning, connect experiences to curriculum goals, and discuss implementation strategies with peers and faculty.
At the conclusion of each workshop, participants were invited to participate in a post-workshop survey. The survey captured both quantitative and qualitative data to assess changes in educators’ pedagogical content knowledge and perceptions of the transferability and feasibility of agriculture-based instruction. In addition, demographic information was collected, including grade levels taught, years of teaching experience, and educator certification background. These demographic variables were included to provide context for interpreting results and to better understand the diversity of experiences represented in the sample. The survey instrument was originally developed as part of the Professional Development for Agricultural Literacy (RNIFA0001309501) grant in Georgia, which aimed to design and evaluate educator workshops focused on strengthening agricultural literacy proceeding the adoption of EAE. For this study, the instrument was adapted and administered at both the Georgia and Florida workshops to ensure consistency in evaluation across sites. The survey included both closed- and open-ended items. Nine Likert-type items assessed participants’ perceptions of workshop outcomes, specifically targeting pedagogical content knowledge in agricultural education, transferability of workshop activities to the classroom, helpfulness and feasibility of farm tours and community partnerships, likelihood of adopting agriculture-based activities, confidence in implementing farm-based lessons, interest in engaging local communities, and overall perceived ability to teach agriculture in elementary settings. Each item was measured on a five-point scale. In addition, open-ended questions invited participants to describe what they found most beneficial and suggest improvements for future programming.
The survey instrument was theoretically grounded yet exploratory, as no well-defined constructs exist to measure PCK in agricultural education (Rice & Kitchel, 2017, 2018). Schema development was examined through items assessing how participants connected experiential learning (e.g., farm tours, workshops) to classroom application, reflecting schema theory and experiential learning principles (Kolb, 2014; Meylani, 2024). PCK’s content dimension was measured with Likert items on educators’ growth in agricultural knowledge and confidence in instruction, aligning with conceptualizations emphasizing content’s central role in teaching (Mulder, 2017; Rice & Kitchel, 2017). Though not a validated PCK scale, the instrument captured how educators internalized workshop experiences and expanded instructional capacity. The electronic survey included informed consent, and data were analyzed in SPSS (Version 29) using descriptive statistics (Field, 2018).
Open-ended responses were analyzed using an inductive, constant comparative approach as outlined by Merriam and Tisdell (2016). Data were first read holistically to gain a sense of the overall content, and then systematically coded to identify recurring words, phrases, and concepts. Codes were continually compared across responses to refine categories and capture patterns in participants’ perceptions. Through this iterative process, categories were collapsed into broader themes that reflected participants’ shared experiences and perspectives on the workshops. To enhance trustworthiness, two researchers independently coded the responses and then compared interpretations to reach consensus.
Results 
Participant Demographics
A total of 136 educators participated in the professional development workshops. The majority identified as female (94.1%), with a small proportion identifying as male (4.4%) or preferring not to disclose (1.4%). Participants’ ages ranged from 21 to over 65, with the largest groups between 35-44 years (27.0%) and 45-54 years (24.3%). The mean age of respondents was 42.26 years, and participants reported an average of 17.56 years of teaching experience. 
Most participants held certification in elementary education (88.2%), though some also reported certification in agricultural education (7.8%) or middle/high school education (9.7%). Multiple endorsements were common, including gifted, ESOL, and exceptional student education (ESE). Current professional roles were concentrated in elementary education (40.4%), elementary STEM (16.9%), and elementary agricultural education (16.2%). The sample was geographically split between Florida (33.1%) and Georgia (66.9%). Additional demographic information is provided in Table 1. 
Table 1
Participant Demographics Characteristics 
	Characteristic
	f
	%

	Gender (n=136)
	
	

	     Female
	128
	94.1%

	     Male
	6
	4.4%

	     Prefer not to share
	2
	1.4%

	Certification (n=136)*
	
	

	     Elementary Education
	112
	88.2%

	     Agricultural Education
	12
	7.8%

	     Middle School/ High School Education
	15
	9.7%

	     Other
	15
	9.7%

	Education level (n=136)
	
	

	     Bachelors 
	44
	32.3%

	     Masters
	57
	41.9%

	     Specialist
	28
	20.6%

	     Doctorate
	7
	5.1%

	Current position (n=136)
	
	

	     Elementary Education
	55
	40.4%

	     Elementary Agricultural Education
	22
	16.2%

	     Elementary STEM
	23
	16.9%

	     Secondary Agricultural Education
	3
	2.1%

	     Elementary Gifted
	12
	8.8%

	     Other
	21
	14.7%


Note. *Denotes that participants could select multiple responses. 

Prior agricultural experiences (see Table 2) varied among participants. A total of 35.8% reported having no agricultural background. Another 31.8% indicated they were raised in agricultural families. Smaller proportions of participants reported experiences such as participation in production agriculture (8.7%), paid work experience (9.2%), or agricultural coursework in college (6.9%). 
Table 2
Participant Previous Agricultural Experiences (n=127)
	Previous Agriculture Experience
	f
	%

	None
	62
	35.8%

	Raised in agricultural family
	55
	31.8%

	Participated in production agriculture
	15
	8.7%

	Participated in youth agriculture experiences (FFA,4H, etc)
	2
	1.2%

	Participated in paid work experience in agriculture
	16
	9.2%

	Completed some agriculture coursework in college
	12
	6.9%

	Majored in agriculture in college
	11
	6.4%


Note. Participants selected all that applied.
Educator Perceptions
Educators consistently rated the EAE workshops as highly effective across all measured dimensions. Nearly all participants (93.3%) found the professional development helpful or extremely helpful for strengthening PCK (M =4.73; SD = 0.65), and 86% indicated that the workshops increased [their] ability to teach agriculture a lot (M =4.84, SD = 0.43). Educators also rated the workshops as extremely helpful (89%) for improving their ability to teach agriculture through partnerships with community farmers and organizations (M =4.89. SD = 0.40), underscoring the value of experiential collaboration. 
Classroom transferability was rated equally strong, with 86% describing activities as extremely transferable and 11.8% as slightly transferable (M = 4.84, SD = 0.43). Farm tours were particularly influential. 77.9% of participants reported that the tours were extremely helpful (M = 4.71, SD = 0.68), and 98.5% indicated they were slightly likely or extremely likely to adopt farm tour experiences into their classroom practice. Educators also expressed strong confidence in implementation, with 79.4% reporting extremely positive and 14% reporting slightly positive perceptions of their ability to incorporate farm tour-based activities (M = 4.74, SD = 0.62). 
Feasibility ratings were similarly high, as all participants reported it was at least slightly feasible to connect classrooms with local farmers (M = 4.59, SD = 0.49). Interest in broader community engagement was nearly universal; 96.3% of educators expressed at least some interest, and 88.3% were extremely interested in involving their local communities in agricultural education (M = 4.85, SD = 0.42).
Workshop Feedback 
Participant feedback highlighted key ways to improve future agricultural professional learning. Educators emphasized the need for better pacing, organization, and comfort, noting that logistics like travel and audibility affected engagement. They preferred interactive, hands-on experiences that modeled lessons adaptable for classroom use and valued visiting diverse farm types across seasons. Teachers also requested standards-aligned, ready-to-use classroom materials and continued digital access to shared resources. While some suggested refining session flow and instructional integration, overall responses were highly positive, affirming that experiential, well-structured agricultural learning effectively strengthens classroom connections to agriculture.

Conclusions, Discussion, Implications, and Recommendations
The purpose of this study was to examine the influence of EAE farm-based professional development workshops on elementary educators’ PCK by approaching schema development as a focus. Findings across both states indicated consistently positive perceptions of workshop effectiveness, with participants reporting substantial increases in the confidence, ability, and motivation to integrate agriculture into elementary instruction. Educators rated workshops as helpful or extremely helpful for improving their knowledge of agricultural content and teaching strategies (M = 4.73, SD = 0.65). These results affirm the power of authentic, experiential professional learning in bridging agricultural content and pedagogy for elementary educators. Although this study offers valuable insights, it is limited by its reliance of teachers’ self-reported perceptions of PCK development rather than direct measurement. 
	Grounded in Kolb’s (2014) experiential learning model, teachers participated in concrete farm experiences, reflective discussions, conceptual connections, and classroom planning. This cycle fostered schema development (Duit & Treagust, 2012; Meylani, 2024) by allowing teachers to anchor new agricultural concepts to prior knowledge and reduce cognitive load (Sweller, 2019). As a result, teachers developed deeper conceptual understanding and a greater ability to transfer agricultural ideas into age-appropriate instruction. Experiential workshops also strengthened both the content and pedagogical dimensions of PCK (Carlson & Daehler, 2019; Shulman, 1987). Through modeling and debriefs, teachers observed effective strategies for adapting agricultural concepts for young learners, mirroring findings from Mulder (2017) and Rice and Kitchel (2017). Participants’ high ratings of feasibility and confidence suggest that authentic agricultural contexts build enduring pedagogical schema. Feedback from participants reinforced these findings, emphasizing the importance of interactive, well-paced, and hands-on learning opportunities. Teachers valued experiences that modeled classroom-ready lessons and provided direct connections to standards-based instruction, confirming that experiential, well-structured agricultural learning opportunities effectively strengthen classroom connections to agriculture.
Nearly 89% of participants found the workshops extremely helpful in fostering community partnerships, underscoring the value of collaborative professional learning. Consistent with Wenger-Trayner and Wenger-Trayner’s (2015) communities of practice framework, these partnerships among teachers, universities, and agricultural organizations cultivated sustained learning and shared identity, critical for elementary agricultural educators who often work in isolation. The collaborative design of AITC workshops illustrates how experiential learning can be amplified through social interaction and collective reflection, providing both intellectual and emotional support for teachers as they integrate new content areas.
The findings support a process, mechanism, outcome model in which experiential learning serves as the process that drives schema formation, the mechanism, resulting in enhanced PCK as the outcome. Integrating experiential learning, schema theory, and PCK provides a coherent framework for understanding how authentic agricultural experiences promote teacher growth and learning transfer. Consistent with Pawson and Tilley’s (1997) Realistic Evaluation perspective, the study illustrates that educational interventions are most effective when contextual conditions activate mechanisms that lead to meaningful outcomes. In this case, authentic farm environments and collaborative teacher learning communities provided the context that activated schema development, producing measurable gains in PCK. Practically, the results emphasize the need for sustained, content-rich, and collaborative professional development (Desimone & Garet, 2015; Garet et al., 2001) that incorporates structured reflection, modeled lessons, and continued coaching to ensure classroom application. These outcomes align with Georgia’s House Bill 1303 and Florida’s emerging elementary agricultural education initiatives, underscoring the importance of dedicated funding, community partnerships, and curricular alignment with agricultural literacy goals. Teachers’ enthusiasm and perceived feasibility further suggest that experiential, contextually grounded professional development investments can meaningfully strengthen instructional quality and student learning.
Future research should employ longitudinal designs to measure observable growth in PCK, validate new assessment tools, and identify which experiential elements most effectively promote schema development. Continued collaboration among Georgia, Florida, and community partners and the integration of experiential learning modules into both professional development and preservice preparation offers a practical model for states adopting EAE. Farm-based professional learning enhances teachers’ agricultural understanding, pedagogical capacity, and confidence to integrate agriculture into instruction, illustrating how authentic, community-based experiences can serve as scalable models for advancing agricultural literacy. Ongoing studies should also examine how contextual factors, such as regional agricultural settings and program duration, influence the activation of these mechanisms and the sustainability of teacher learning outcomes.
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