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Introduction & Theoretical Framework
Teacher preparation programs must undertake precaution when creating, executing, and evaluation learning activities and course materials (Voges et al., 2020). This could be considered exceptionally true in relation to technical skills development within the area of agricultural mechanics. Agricultural mechanics and related courses have long been an important aspect of school-based agricultural education (SBAE) programs (Burris et al., 2005; Hubert & Leising, 2000). It is important to consider the technical skills pre-service teachers have been instructed on within their teacher preparation program as credit hours for degree completion have lowered over time (Hubert & Leising, 2000). Wells et al. (2013) identified that secondary students who were exposed to agricultural mechanics related courses, and pursued a degree in agricultural education, were influenced in their course selection in relation to agricultural mechanics, as well as potential subjects they choose to incorporate into their curriculum. In alignment with the American Association for Agricultural Education (AAAE) Research Agenda priority number five: Efficient and Effective Agricultural Education Programs (Thoron et al., 2016), this study sought to investigate pre-service teachers’ self-efficacy towards and motivation to teach agricultural mechanics content prior to and after completing three Agricultural Systems Technology (AST) courses.

“Planning a quality educational activity begins with knowledge of the students for whom it is designed” (Roberts & Dyer, 2005, p. 12). With this statement in mind, Bandura’s Theory of Self-Efficacy was used to undergird this study. Bandura (1997) identified four components that individuals must analyze to identify their own personal efficacy on a given task: 1) performance outcomes (prior experiences), 2) vicarious experiences (seeing other individual’s experiences), 3) verbal persuasion (dis/encouragement from others) and 4) physiological feedback (emotional feedback). “An efficacy expectation, or self-efficacy, concerns the confidence in one’s capability to produce the behavior” (Lenz & Shortridge-Baggett, 2002, p. 10). It is important to understand pre-service teachers’ self-efficacy because individuals are more likely to experience success if their self-efficacy is high in relation to their tasks (Bandura, 1997; Gates et al., 2020).

Methodology
[bookmark: _Int_QILwkpKj][bookmark: _Int_29GpU7yy][bookmark: _Int_fq6ZAtNL]Pre-service teachers enrolled in AST 3211 (n=43), AST 3011 (n=40), and AST 4101 (n=22) during the 2021-22 and fall 2022 academic years at Oklahoma State University (OSU) were the population of interest for this study. Data were collected at the conclusion of each course utilizing a then-now research methodology. The instrument was developed within Qualtrics® and distributed through a quick response (QR) code where pre-service teachers could access the instrument using their personal electronic devices. Pre-service teachers were asked to rank themselves on a five-point Likert Scale (i.e., 1 = very low self-efficacy/motivation to teach to 5 = very high self-efficacy/motivation to teach) on their motivation to teach technical skills from the course, and their self-efficacy in relation to the technical skills. The technical skills were chosen based upon a cross reference of the objectives identified by the course instructor and the laboratory projects conducted within each course to the National AFNR Power, Structural and Technical Systems Career Pathway standards (The Council, 2018). AST 3211 & 4101 assessed 10 competencies while 3011 assessed 11. 

Findings
After data were analyzed, it was found that there were significant changes in the pre-service teachers’ self-efficacy and motivation to teach content during the courses. For 3211, examples are: Demonstrate components of an internal combustion engine and Evaluate service and repair needs for internal combustion engines. For 3011, examples include: Design project plans and analyze/evaluate project plans. For 4101, technical skill examples are: Design electrical diagrams and install electrical control systems (e.g., single pole switch, etc.). Each of these technical skills showed an increase of one ranked position minimum (e.g., a score of three prior to the course to a rank of two after the course based upon the mean scores from the five-point Likert Scale).

[bookmark: _Int_d5IrzeEi]It was found that the largest ranked drop in self-efficacy for 3211, 3011, and 4101 were Identify tools within the agricultural power field, construct AFNR structures using wood materials, and compare/contrast alternating and direct current, respectively. Each of these technical skills were shown to have been displaced from prior to the course by at minimum of two ranked positions (e.g., from a five prior to the course to a rank of seven after). The largest ranked drop in motivation to teach content for each of the three courses were identified as: Facilitate disassembly and reassembly of an internal combustion engine, Analyze and evaluate a bill of materials, Identify alternating and direct currents circuits for 3211, 3011, and 4101, respectively.

AST 3011 showed the least change in the ranked order of technical skills prior to and after the course regarding self-efficacy. All skills either rose or fell a maximum of two positions from prior to and after the course. AST 4101 showed the least change in the ranked order of technical skills prior to and after the course regarding motivation to teach content. All skills either rose or fell a maximum of three positions from prior to and after the course.

Conclusions, Implications, Recommendations
It was concluded that pre-service teachers from 3211, 3011, and 4101 identified many changes in their perceived self-efficacy and motivation to teach technical skill content from before to after the courses. These changes in their perceived abilities and motivation could be tied back to Bandura’s (1997) Theory of Self-Efficacy based upon their performance outcomes and their vicarious experiences within each of the three courses. Implications from these ranked lists should be considered when reviewing and altering course syllabi and content taught.

[bookmark: _Int_61b8gCQp][bookmark: _GoBack]It is recommended that this study and the instruments used within the courses be administered in future semesters and perform continuous data analysis after each semester. In doing so, faculty and teaching assistants at OSU can potentially identify trends in pre-service teacher self-efficacy and motivation to teach content regarding related agricultural mechanics topics. It is also recommended that other agricultural education teacher preparation programs work to identify current technical skills being taught within all agricultural content courses for degree completion in agricultural education. Assessing the self-efficacy and motivation to teach the content from these courses can lead to teacher preparation program review of required and recommended courses based upon the responses of the pre-service teachers. Technical skills taught within university agricultural content courses, especially those required for degree completion, should align with standards, content, and technical skills pre-service teachers are expected to teach in their future careers.
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