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School-Based Agricultural Education Teachers’ Preparedness 
and Usage of Equipment and Facilities 

Introduction
Agricultural educational facilities can consist of a multitude of things like “mechanics laboratories, greenhouses, livestock facilities, land laboratories, and aquaculture laboratories” (McCormick, 1994, p. 124). These facilities are perceived as ways to provide students with the ability to apply hands-on experiences that connect back to their classroom instruction (McCormick, 1994). Because of this, school-based agricultural education (SBAE) is considered a supreme spot for educators to teach precise content through agricultural settings and conditions (Enderlin & Osborn, 1992), as SBAE programs are able to achieve practical real-life experiences. Such experiences provide students the opportunity to achieve greater career -preparedness and success than when teaching in a traditional classroom setting (Rothenberger & Stewart, 1995). 
Evidence suggests that students acquire and understand concepts most effectively when learning is enhanced through experiential opportunities, which can be further strengthened through laboratory activities (Enderlin & Osborn, 1991). It is explained by that professional development in mechanics for many individuals allows them to gain more confidence to be able to properly help students develop skills in the shop (Crayton & Norris, 2025). If there were more professional development for female educators in agriculture, it would allow them to improve self-confidence and tinkering abilities (Crayton & Norris, 2025). Due to the shortage of agricultural mechanics training being provided for agricultural educators, a lack of confidence in teaching areas of agricultural mechanics can occur (Crayton & Norris, 2025), such as geospatial technology, small gas engines. etc. Agricultural education has been known to have the capability to teach not only “hands-on” but also “minds-on” with intent behind it (Conroy et al., 1999, p. 107). 
SBAE facilities can be used to help students develop their “cognitive, psychomotor, and affective skills” (Twenter & Edwards, 2017, p. 276). Participating in the use of facilities as instruction could allow support for learning and developing skills as well as developing knowledge in agriculture (National Research Council, 1988). When using facilities and taking advantage of laboratories in agricultural education, the skills that are developed can directly be tied to what is being taught with classroom-based instruction (Shoulders & Myers, 2012).  It was reported that students who were allowed to experience a greenhouse laboratory as a section in their class when given the same test over knowledge that students who were not given access but taught in a traditional setting, the students with the greenhouse experience had considerably much higher percent at 40.51 over the students without the experience scoring at 32.62 (Rothenberger & Stewart, 1995).
Therefore, evaluating the preparedness of in-service SBAE teachers to effectively use their facilities and equipment is essential. Effective use of facilities and proper knowledge to teach using available equipment becomes increasingly important considering the content and context centered teaching approaches that are commonly found within SBAE to positively impact student learning outcomes (Roberts & Ball, 2009). Understanding the importance of facility use and equipment in SBAE classrooms can provide the knowledge needed to implement improvements that allow teachers to offer meaningful experiences for their students.
Purpose and Objectives

The purpose of this study was to assess SBAE teachers’ preparedness and usage of equipment and facilities across NAAE Regions II, III, and IV. Specifically, this study was guided by three research objectives:

1. Determine SBAE teachers’ access to equipment and facilities, 
2. Identify SBAE teachers’ current usage of equipment and facilities, and 
3. Establish SBAE teachers’ preparedness to effectively use equipment and facilities. 
Theoretical Framework
Pedagogical Content Knowledge (PCK), as conceptualized by Shulman (1987), provides a foundational lens for examining how teachers integrate subject matter expertise with instructional strategies to facilitate meaningful learning experiences. In the context of SBAE, PCK encompasses the teacher’s understanding of agricultural concepts along with their ability to effectively teach agricultural concepts using appropriate pedagogical approaches and available instructional resources. These skills are essential consider the direct connection between teacher effectiveness and the teachers knowledge related to content and pedagogy, ultimately impacting student achievement (Kaplan & Owings, 2002). Within this study, PCK focuses on the interplay of pedagogy and content knowledge as it relates to the use of specialized equipment and facilities that are integral to experiential and technical learning in SBAE programs.
Specifically, framing this study in PCK allowed for a nuanced exploration of teachers’ preparedness to utilize instructional equipment and facilities that support learning across agriculture, food, and natural resource pathways (AFNR). By investigating how teachers perceive and engage with these resources, this study aims to identify gaps related to SBAE equipment and facilities that may influence instructional effectiveness, as the literature suggests teachers are still struggling with the application of agricultural concepts and how to effectively team them in classroom and laboratory settings (Ball et al., 2008; Barrick & Garton, 2010). 
Methods
This descriptive research study aimed to identify facilities and equipment resources of SBAE teachers across NAAE Regions II, III, and IV (N = 8224; Foster et al., 2024). To reach the population of interest, a researcher developed frame was established with 8,020 individual email addresses from publicly available email directories. Following the recommendation of Dillman et al. (2014), an initial point of contact was made, followed by three reminder emails–each one week apart to increase response rates. The emails included an invitation to participate that was tailored to each state, along with the Qualtrics link. The questionnaire was designed to be compatible with mobile devices, aligning with best practices for electronic survey development (Dillman et al., 2014). 
The 16-item, researcher developed questionnaire, was divided into two categories (i.e., facilities and equipment usage and personal and professional characteristics). The questionnaire was evaluated for face and content validity by a panel of experts with over 90-years of combined SBAE teaching experience. Data collection resulted in 587 usable responses, ranging from 23 to 72 years of age, with just over half being female (52.6%). Seventy-eight percent of responding SBAE teachers were traditionally certified and 39.0% held an advanced degree (i.e., MS, EdD, or PhD). Respondents also ranged from first year teachers to those with over 40 years of experience, with 54.2% representing multi-teacher programs. While non-response was of great concern within this study, the respondents are representative of the current supply and demand project data (Foster et al., 2024), as 51.0% of SBAE teachers are female, and the average program size across the three NAAE regions was 1.6 teachers per program. 
To answer the proposed research objectives, descriptive and inferential statistics were analyzed using SPSS Version 29. Specifically, means and standard deviations were used to describe the entire population for each research objective, while independent samples t-tests and one-way analysis of variance (ANOVA) was employed to compare means across personal and professional characteristics (i.e., sex, pathway to certification, program size, and years of teaching experience) based on the recommendations of Field (2024). Assumptions were evaluated and deemed acceptable prior to conducting the outlined analysis (Field, 2024). 
Findings
Research Objective 1: Determine SBAE teachers’ access to equipment and facilities.
Participating SBAE teachers somewhat agreed that they have the necessary facilities and equipment to teach their content effectively, while also having access to the consumables needed. Storage and access to borrowed equipment resulted in a less positive outlook. Table 1 outlines facility and equipment access of SBAE teachers in NAAE Regions II, III, and IV based on mean scores and standard deviations. 
Table 1
Facility and Equipment Access of SBAE Teachers in NAAE Regions II, III, and IV 
	Item
	Mean
	SD

	I have the necessary facilities to teach my content effectively. 
	4.27
	1.301

	I have the necessary equipment to teach my content effectively. 
	4.23
	1.306

	I have money to purchase/access the consumables needed to teach effectively. 
	4.03
	1.543

	If I do not have the equipment in my program, I have access to borrow from other teachers. 
	3.43
	1.497

	I have enough storage for the equipment I have. 
	3.15
	1.559


 Note. Items are ordered based on mean score, where 1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Somewhat Agree, 5 = Agree, and 6 = Strongly Agree.
To further understand the differences in access to equipment and facilities, responses to the five items outlined in Table 1 were compared to the personal and professional characteristics of the participating SBAE teachers. Statistically significant differences were found related to facility (t = 2.58, p < .01, d = .21) and equipment (t = 2.76, p < .01, d = .23) access based on sex (i.e., male or female). No statistically significant differences were found based on pathway to certification (i.e., traditional or alternative), or program size (i.e., single or multiple teacher program). A statistically significant difference was identified based on years of teaching experience for I have the necessary facilities to teach my content effectively, F (2,586) = 5.86, p < .05, and I have the necessary equipment to teach my content effectively, F (2,584) = 3.37, p < .05. Post-hoc analysis resulted in statistically significant difference between late career teachers (16 or more years) and those within the early- (0 to 5 years) and mid-career (6 to 15 years) ranges. 
Research Objective 2: Identify SBAE teachers’ current usage of equipment and facilities.
SBAE teachers across NAAE Regions II, III, and IV agreed that they maximized the teaching facilities available and used them for their intended purpose (see Table 2). 
Table 2
Facility and Equipment Usage of SBAE Teachers in NAAE Regions II, III, and IV
	Item
	Mean
	SD

	I maximize the teaching facilities available to me. 
	5.16
	1.002

	My facilities are used for their intended purpose. 
	4.78
	1.184


 Note. Items are ordered based on mean score, where 1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Somewhat Agree, 5 = Agree, and 6 = Strongly Agree.
When further evaluating the differences based on personal and professional characteristics of participants and their facility and equipment usage, the only statistically significant difference was that between males and females considering the statement, my facilities are used for their intended purpose (t = 2.49, p < .05, d = .21). 
Research Objective 3: Establish SBAE teachers’ preparedness to effectively use equipment and facilities. 
The final items associated with this study were related to participants knowledge to properly use and operate facilities and equipment. Overall, SBAE teachers agreed that they had the necessary knowledge to effectively teach using facilities and properly operate the equipment within the facilities (see Table 3). 
Table 3
Preparedness of SBAE Teachers in NAAE Regions II, III, and IV to Use Available Facilities and Equipment
	Item
	Mean
	SD

	I have the knowledge to effectively teach using my facilities. 
	5.01
	1.029

	I have the knowledge to properly operate my equipment and facilities. 
	4.90
	1.120


 Note. Items are ordered based on mean score, where 1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Somewhat Agree, 5 = Agree, and 6 = Strongly Agree.
A statistically significant difference was found based on sex (i.e., male or female) for participants knowledge to effectively teach using my facilities (t = 3.81, p < .01, d = .32) and participants knowledge to properly operate my equipment and facilities (t = 5.57, p < .01, d = .46). Similarly, a statistically significant difference was identified based on years of teaching experience for I have the knowledge to effectively teach using my facilities, F (2,587) = 5.32, p < .05, and I have the knowledge to properly operate my equipment and facilities, F (2,587) = 9.87, p < .15. Post-hoc analysis resulted in statistically significant difference between late career teachers (16 or more years) and early career teachers (0 to 5 years) for both items. 
Conclusions, Implications, and Recommendations 
This study sought to evaluate the preparedness and utilization of facilities and equipment among SBAE teachers across NAAE Regions II, III, and IV. Overall, SBAE teachers generally have access to adequate facilities and equipment and feel confident using them for instructional purposes. Teachers reported moderate to high agreement that they possess the facilities, equipment, and knowledge needed to teach effectively, reinforcing the foundational role that access and training play in supporting hands-on learning (McCormick, 1994; Shoulders & Myers, 2012). Yet, limited storage, inconsistent access to consumables, and reduced opportunities for borrowing equipment from peers reveal logistical barriers that may hinder instructional quality and consistency.
Disparities emerged along gender and experience lines, suggesting that structural and professional support differences continue to affect how teachers engage with and teach through their facilities. The statistically significant differences by sex and years of experience further illustrate an uneven distribution of confidence and competence, echoing prior findings that female educators often have less exposure to or training in technical agriculture (Crayton & Norris, 2025). These patterns underscore the continued importance of targeted professional development to ensure equitable preparation and use of SBAE resources across diverse educator populations.
Framed within Shulman’s (1987) PCK theory, these findings emphasize that teacher effectiveness in SBAE is not solely dependent on content mastery, but also on the capacity to connect pedagogical methods with available resources to create authentic, applied learning experiences. The observed differences in preparedness and access highlight a critical intersection between pedagogical confidence and structural support—where deficiencies in one area can undermine the integration of hands-on and minds-on learning (Conroy et al., 1999). Teachers who lack consistent access to facilities or who have not received adequate technical training may struggle to fully enact experiential learning models central to SBAE (Enderlin & Osborn, 1992).

The gender and experience-based gaps identified suggest that professional identity and comfort within technical agricultural domains remain shaped by systemic training inequities. These inequities may perpetuate differences in teaching confidence and limit the diversity of instructional practices across programs. As such, the findings reinforce the literature’s call for intentional, inclusive professional development models that enhance both pedagogical and technical dimensions of agricultural education (Twenter & Edwards, 2017; Crayton & Norris, 2025).
Institutions and professional organizations should prioritize continuous, hands-on professional development in technical agriculture and laboratory management, with specific attention to supporting female and early-career educators based on the findings of this study. These initiatives should aim to improve both technical proficiency and pedagogical integration consistent with the PCK model. In addition, establishing regional or state-level mentorship networks can provide teachers access to peer support for equipment use, curriculum design, and troubleshooting. This becomes increasingly important for those in single-teacher programs or rural areas who do not have a built-in support structure. 
School districts and policymakers should ensure equitable funding for consumables, equipment maintenance, and storage infrastructure. While this study did not look into the availability of funding, investments in these areas are vital to sustain high-quality experiential learning environments and to maintain teacher motivation and instructional quality. Agricultural education teacher preparation programs should consider incorporating PCK development (Shulman, 1987) around facility and equipment use, ensuring that preservice teachers graduate with both technical competence and pedagogical ability in applied learning contexts. This becomes progressively more import as we consider the context and content in which SBAE serves as a positive learning environment for (Roberts & Ball, 2009). 
Further studies should examine how differences in access and preparedness influence student learning outcomes and career readiness across SBAE programs. A longitudinal study design that investigates the changes in student learning outcomes within an SBAE program as facilities are updated or equipment is added would further expand this line of inquiry. Such a study would also help teacher educators and supporters to better prepare for pre-service coursework and in-service teacher professional development. In addition, a mixed-methods approach could provide deeper insights into how professional development participation impacts SBAE teacher knowledge and use of available facilities and equipment. 
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