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Are They Competent? An Evaluation of Post-secondary Agricultural Education Students’ Agricultural Mechanics Knowledge

Introduction
	Due to persistent demand from both the agricultural industry and students, the need exists for the continuation of agricultural mechanics education within secondary agricultural education programs (Hubert & Leising, 2000; Slusher, Robinson, & Edwards, 2011). Industry has indicated that graduates should possess basic mechanical knowledge while students desire practical, real-world experiences and learning connections that can be found within the agricultural mechanics laboratory (Parr, Edwards, & Leising, 2009; Slusher et al., 2011). Agricultural mechanics coursework remains an important part of secondary agricultural education programs (Anderson, Velez, & Anderson, 2011; Burris, Robinson, & Terry, 2005).
Research (Saucier, McKim, & Tummons, 2011) revealed that secondary agricultural education teachers should possess a basic set of agricultural mechanics knowledge and skills. Further, they are expected to be able to properly manage agricultural mechanics laboratories and guide students throughout the learning process (McKim & Saucier, 2011). Agricultural education teachers should be capable of solving complex agricultural mechanics problems and addressing students’ learning needs (Burris et al., 2005). Concerns have been raised that pre-service agricultural education teachers lack the appropriate knowledge base to teach agricultural mechanics curricula (Burris et al., 2005; Pate, Warnick, & Meyers, 2012). In keeping with these concerns, the following question has arisen within one agricultural education teacher preparation program: Are pre-service agriculture teachers at [University] prepared to teach agricultural mechanics?

Purpose & Objectives
The purpose of this study was to determine pre-service agricultural education teachers’ agricultural mechanics knowledge prior to teaching in a secondary classroom setting. This study was guided by the following objectives:
1) Determine selected students’ knowledge of agricultural mechanics as determined by a written examination. 
2) Describe demographical characteristics of the participants to determine teaching career intentions and agricultural mechanics background.

Methodology
During the fall semester of each academic year, [University] offers a course titled “Agricultural Structure and Metal Fabrication Technology” that covers a wide range of agricultural mechanics topics ([University], 2011). This course is designed specifically for agricultural education students; however, students from any major can enroll in the class. At the course’s end, students should, ideally, be competent in a variety of agricultural mechanics topics. Researchers at [University] contacted the Agricultural Mechanics Career Development Event (CDE) contest superintendent in [State] and requested the written examination from the State Agricultural Mechanics CDE and its answer key. This assessment consisted of one hundred questions that addressed a variety of agricultural mechanics topics taught within secondary agricultural mechanics coursework ([State] FFA Association, 2009). Due to its previous use in a CDE, the researchers found it unnecessary to determine reliability. To help control for faulty questions or subjectivity in the answers, the researchers thoroughly assessed the CDE exam for any inappropriate questions, removing all such questions. None were found, and thus all one hundred questions were used. 
A convenient sample of students enrolled within the course (N=12) participated in this study. Participants were asked to complete the examination and the aligned questionnaire during a regularly-scheduled class meeting near the middle of the semester. The exams were scored by the researchers in accordance with the exam key used during the state CDE contest. The questionnaires were also evaluated to determine students’ previous agricultural mechanics backgrounds.

Results
This study was conducted during the middle of the semester after most of the course topics had been addressed during the lecture portion of the course. To address objective one, twelve (n=12) post-secondary agricultural education students completed the questionnaires and the [State] FFA Agricultural Mechanics CDE written examination. The average written exam score was 47.1% correct with scores ranging from 29% correct to 58% correct. Data collected for research objective two are provided in Table 1 below.
 
Table 1. 
Demographics of agriculture students enrolled in the Agricultural Structure & Metal Fabrication Technology course at [University] (N=12).
	Item
	Response

	What is your major?
	Agricultural Education: 83.3%; Horticulture: 8.3%; Undeclared: 8.3%

	What is your gender?
	Male: 91.7%                   Female: 8.3%



The data in Table 2 provided insight into pre-service teachers’ intentions to teach as well as their experience in secondary-level agricultural mechanics courses and activities.

Table 2.
Students’ intentions to pursue a teaching career and their prior agricultural mechanics backgrounds (N=12).
	Item
	Yes
	No

	Do you intend to pursue teaching as a career?
	100%
	0%

	Did you take an agricultural mechanics course in high school?
	33.3%
	66.7%

	Did you compete in either the Agricultural Mechanics CDE or the Agricultural Construction and Maintenance CDE?
	33.3%
	66.7%



Conclusions/Implications
	The average participant in this study was a male majoring in Agricultural Education who had a limited agricultural mechanics background and intended to pursue a teaching career. The lack of agricultural mechanics knowledge of this population is telling. however, these results cannot be generalized to all pre-service agricultural education teachers at [University]. To better prepare future agricultural education teachers to adequately teach agricultural mechanics topics, the researchers recommend that the teacher preparation curriculum incorporate additional agricultural mechanics coursework developed by [University] agricultural education faculty. As agricultural mechanics is an important part of secondary agricultural education programs, it is vital that teachers be well-prepared in this curriculum area (Pate et al., 2012).
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