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Introduction/Theoretical Framework

In the context of school-based agricultural education (SBAE) teaching positions, many of the skills individuals will teach encompass technical skills and competencies that meet the demands of career and technical organizations (Associated Equipment Distributors, 2020; Cantor, 2002). However, the skills gap between individuals entering the workforce and retirees has widened, causing issues to organizations bottom line (Associated Equipment Distributors, 2020). Addressing the shortage of technically skilled individuals has been conducted through workforce development strategies and programs that have evolved over time to address the changes in skill demands (Associated Equipment Distributors, 2020; Bhurtel, 2015; Cantor, 2002; Deloitte, 2021; Ozkan-Ozen & Kazancoglu, 2021).

Just as there is a shortage of technically skilled workers in vocational industries, SBAE teachers have also indicated a deficit in technical skills related to teaching agriculture and agriculturally related content (McKim & Velez, 2017; Threeton, 2007; Wingenbach et al., 2007). Per the Carl D. Perkins Vocational Education Act (1984), vocational agricultural education at the secondary education level was designated to teach technical skills related to agricultural content and career pathways to aid in student development, of whom may one day enter the agricultural workforce (H.R.4164). This process is carried out through a comprehensive SBAE program (i.e., classroom/laboratory instruction, FFA, and SAE), situating students for future career success in the agricultural industry (Swafford, 2018). 

The theoretical framework of this study was undergirded in Teacher Human Capital Theory (Myung et al., 2013), which is also based in the works of Albert Bandura and Self-Efficacy Theory (1986). “The teacher human capital framework outlines the approach to building a stronger teacher workforce that includes acquiring, developing, sustaining, and evaluating teachers” (Price et al., 2023, p. 67). Acquire focuses on the identification of teachers by school districts to fit their needs and building a strong hiring proposal (Myung et al., 2013). Develop focuses on socializing with teachers and the community and providing opportunities for personalized professional development (Myung et al., 2013). Sustain encompasses providing adequate compensation to teachers and recognizing teacher success within the district (Myung et al., 2013). While evaluate focuses on the future improvement of teachers (Myung et al., 2013).
Primarily, this study focused on the individual component of evaluate which aims to assess teaching practices, provide feedback, and develop plans to improve (Myung et al., 2013). The results of this pilot study has the potential to aid in the future development and assessment of preservice teachers at institutions who prepare SBAE teachers, by furthering the development of their teacher specific human capital. 

Purpose

The purpose of this pilot study was aimed at generating a baseline understanding of student teacher’s self-efficacy to teach technical skills as identified by (Rankin et al., 2024). This study was guided by one research question, a) What is the level of self-efficacy to teach agriculturally related technical skills following a 15-week student teaching experience?

Methods

[bookmark: _Hlk199764084]This study was conducted at the conclusion of the Spring 2025 semester at Oklahoma State University. The instrument used for this survey was created using a nationally validated list of 142 agriculture, food, and natural resources technical skills identified by (Rankin et al., 2024). The instrument also included five demographic questions including sex, number of students in host program, number of cooperating center teachers, school grade levels taught, and agricultural content areas taught. The agriculturally related technical skills were broken into seven categories: a) Animal Systems (38 skills), b) Plant Systems (36 skills), c) Agricultural Mechanics (36 skills), d) Food Products and Processing Systems (11 skills), e) Agribusiness Systems (9 skills), f) Natural Resources/Environmental Systems (5 skills), and g) Agricultural Biotechnology Systems (7 skills). The previously validated instrument was deemed valid and reliability with an overall Cronbach’s alpha of 0.98 when administered to SBAE teachers nationwide (Rankin et al., 2024). Students were asked to indicate if they had taught the skill and their personal level of self-efficacy to teach each of the technical skills after completing a 15-week student teaching experience. Given the change in respondents, a post-hoc reliability was calculated within this pilot study to determine the potential to use this instrument with pre-service SBAE teachers. The post-hoc analysis resulted in an overall Cronbach’s alpha of 0.851, which is considered reliable (Field, 2018). 

[bookmark: _Hlk199764206][bookmark: _Hlk199764256]Oklahoma State University student teachers during the spring 2025 semester were the accessible sample for this pilot study (n = 36), of which were teaching across four states at 32 different SBAE programs. Data were analyzed using Microsoft Excel to calculate mean self-efficacy scores across the agricultural content areas, while IBM SPSS was used to run descriptive statistics of the participants. A five-point Likert-type scale was used to indicate self-efficacy to teach technical skills: 1 = Very weak, 2 = Weak, 3 = Neutral, 4 = Strong, 5 = Very Strong.  A response rate of 27.78% was garnered from the student teachers. Of the 10 individuals to complete the survey, three were male and seven were female, which is indicative of students enrolled in the Oklahoma State University agricultural education program. Eight participants had a single cooperating center teacher, while two indicated having three cooperating center teachers. Additionally, all grade levels from sixth through twelfth were found to have been taught, with all participants indicating having taught tenth through twelfth grade. Findings from this study are limited to the participants and are not transferable beyond the scope of this study but served as a representative sample for this pilot study, as the survey instrument was previously validated with in-service SBAE teachers. This study was conducted as part of a larger study at Oklahoma State University.


Results

[bookmark: _Hlk199764509]After analysis of the mean self-efficacy scores, it was found that the grand mean of all agricultural content across the 142-item instrument was a 3.96 on a five-point scale. It was found that Animal Systems had the highest self-efficacy mean of 4.45, followed by agricultural biotechnology systems ( = 4.14), agricultural mechanics ( = 4.12), food products and processing systems ( = 3.88), natural resources and environmental systems ( = 3.57), plant science ( = 3.49), and agribusiness systems ( = 3.35). The animal systems pathway also resulted in the fewest technical skills found to have not been taught by student teachers at 11 skills. All other content areas had at least one student teacher who indicated they did not teach the skill during the 15-week student teaching experience. Table 1 showcases the top four technical skill self-efficacy means and provides a frequency count of how many of the participating student teachers did not teach the corresponding skill.

Table 1

Mean Self-Efficacy Scores of Student Teachers Following their Student Teaching Experience (n = 10)

	[bookmark: _Hlk204951863]Content Area
	Technical Skill
	
	Did not teach (n)

	Animal Systems 
	Load/unload animals in/from trailers 
	5.00
	1

	
	Demonstrate how to use a livestock scale 
	5.00
	1

	
	Taking animals in/out of pens/enclosures 
	4.90
	 0

	
	Demonstrate uses of livestock 
	4.90
	 0

	
	
	
	

	Plant Systems 
	Demonstrate how to care for plants 
	4.10
	1

	
	Demonstrate propagation via transplanting/shifting plants from smaller to larger pots 
	4.00
	1

	
	Demonstrate different plant/horticulture tools & equipment 
	4.00
	1

	
	Demonstrate propagating via cuttings 
	4.00
	1

	
	
	
	

	Agricultural Mechanics 
	Demonstrate safe operation of large power tools (e.g., table saw, band saw, etc.) 
	4.60
	5

	
	Check engine oil level 
	4.60
	5

	
	Identify tools used in the mechanics shop 
	4.57
	3

	
	Practice shop safety 
	4.57
	3

	
	
	
	

	Agribusiness Systems 
	Comprehension/interpretation of agricultural economics 
	3.75
	6

	
	Ability to write a basic business plan 
	3.60
	5

	
	Use electronic business tools/items 
	3.50
	6

	Content Area
	Technical Skill
	
	Did not teach (n)

	Agribusiness Systems
	Demonstrate basic knowledge of imports 
	3.50
	6

	
	
	
	

	Food Products & Processing Systems 
	Demonstrate safe food handling 
	4.50
	6

	
	Demonstrate proper sanitation techniques 
	4.40
	5

	
	Demonstrate food preparation techniques 
	4.25
	6

	
	Identify food safety practices 
	4.00
	5

	
	
	
	

	Natural Res/Envi. Service 
	Identify local flora 
	3.67
	4

	
	Identify local fauna 
	3.67
	4

	
	Demonstrate basic wildlife identification techniques 
	3.50
	4

	
	Demonstrate basic tree identification techniques 
	3.50
	4

	
	
	
	

	Agricultural Biotechnology Systems 
	Demonstrate application of the scientific method 
	4.40
	5

	
	Demonstrate basic biology technology usage 
	4.20
	5

	
	Simulate problem solving techniques 
	4.20
	5

	
	Demonstrate biology lab safety 
	4.20
	5


Note. Only the top four items shown for each area. Five-point Likert scale for self-efficacy used: 1 = Very weak, 2 = Weak, 3 = Neutral, 4 = Strong, 5 = Very Strong.

Conclusions/Implications

It was identified that student teachers from Oklahoma State University identified themselves to be most efficacious to teach animal systems technical skills during their 15-week student teaching experience in the spring 2025 semester, based on having the highest content area mean and the fewest number of student teachers not teaching specific technical skills in the content area. This could imply that student teachers from Oklahoma State University feel that animal systems is a key content area to be taught during their student teaching experience, or, that cooperating center teachers required the student teachers to deliver a course that focused on animal systems. Perhaps the nature of production agriculture in Oklahoma also plays a role in this high level of self-efficacy. Previous research has identified over 67% of SBAE programs in Oklahoma to offer animal science as a stand-alone course (Marsh et al., 2023). 

It was found that, outside of animal and plant systems content areas, between 40% and 70% of student teachers did not teach skills related to agricultural mechanics, natural resources/environmental service systems, agribusiness systems, agricultural biotechnology systems, and food products and processing systems. While not surprising, as SBAE teachers have previously indicated a deficit in technical skills related to teaching agriculture and agriculturally related content (McKim & Velez, 2017; Threeton, 2007; Wingenbach et al., 2007), previous literature has suggested that animal systems and plant systems are the two most required content areas for coursework to achieve a degree in agricultural education (Rankin et al., 2025). Could this indicate that student teachers feel more self-efficacious to teach these areas prior to student teaching and request to teach courses in those areas at their cooperating centers? Or could this reflect Oklahoma SBAE programs and the content areas most taught? Regardless, the career specific human capital (Myung et al., 2013) that these SBAE teacher aspirants carry varies. 

Recommendations

Future research on tracking the primary courses taught by student teachers at various cooperating centers may help to further aid student teaching coordinators the tools they need to better place preservice teachers prior to the student teaching experience. This placement process would not only benefit the student teacher, but also provides enhanced opportunities and future successes for SBAE students in the cooperating center based on the skills alignment (Swafford, 2018).

Future research at other institutions across the United States could help to better track what key content areas are being taught, the development of essential skills, and the ability for school districts to sustain these teacher aspirants based on their career specific human capital (Myung et al., 2013). In addition, the needs of school districts within given states (i.e., content area pathways being taught) should be considered when developing requirements for degree completion in agricultural education. The alignment of such needs has the potential to better situate SBAE teachers to address the shortage of technically skilled individuals to enter the workforce, which has been identified as a need for over 20 years (Associated Equipment Distributors, 2020; Bhurtel, 2015; Cantor, 2002; Deloitte, 2021; Ozkan-Ozen & Kazancoglu, 2021).

[bookmark: _Hlk199766010]Additional research on the state-specific technical skills that in-service SBAE teachers identify as being important to teach across Oklahoma should also be investigated. Identification of the state specific technical skills in relation to the national instrument used in this study (Rankin et al., 2024) could aid further insight into what is currently being taught in different SBAE programs, as well as help create a more encompassing understanding of the technical skills Oklahoma SBAE teachers feel their students should be able to perform prior to graduating high school.
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