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Introduction
In post-secondary agricultural programs across the nation, classes are not composed solely of lectures and notes, but also incorporate hands-on, real world student experience (Rivera, 2005). These experiences create exceptional opportunities for skill and competency development, but also present unique instructional challenges. Brumm, Mickelson, Steward, and Kaletia-Forbes (2006) suggested that once the competencies and skills are determined for each individual class, faculty should designate key assignments in each class which allow students to demonstrate competencies learned. The purpose of this study was to determine the skills of students entering basic agricultural mechanics courses. The objective of the study was to determine the initial skills of students in the areas of electricity, metal work, precision agriculture, and small engines.
Conceptual Framework
Competency-based learning involves redefining program, classroom, and experimental education objectives as competencies or skills; and focusing coursework on developing these competencies and skills (Brumm et al. 2006). A competency is a combination of skills, abilities, and knowledge needed to perform a specific task (U.S. Department of Education, 2001). A pyramid structure can depict the interrelationships between competencies. The first rung of the pyramid consists of traits and characteristics of incoming students that constitute the foundation for learning. The second rung consists of skills, abilities, and knowledge. Competencies resulting from integrative learning experiences compose the third rung. The top rung comprises demonstrations which are the result of competency application (Voorhees, 2001).
Methodology
The population consisted of students enrolled in nine sections of selected agricultural mechanics courses at two universities from the Fall of 2008 to Fall of 2011 (N = 236). Of these students, 230 usable instruments were collected for a response rate of 97.5%. The instrument was developed by faculty in agricultural systems technology. Survey questions were based on the basic skills that students should possess in the following four areas of agricultural mechanics: electricity, metal work, precision agriculture, and small engines. These four areas were identified for assessment because they composed the majority of the course content. The questionnaire was presented to a panel of experts consisting of agricultural education and agricultural systems technology faculty members to establish face and content validity. The reliability coefficient (Cronbach’s Alpha) was 0.868. The competency levels were based on a five-point Likert scale where 0 = no experience, 1 = observed, 2 = performed with assistance, 3 = performed without assistance, and 4 = performed routinely. Surveys were administered on the first day of each course to assess the skills of incoming students.
Results
Basic demographic results indicated slightly more females (56.5%) enrolled in the course than males (43.5%). Respondents represented 10 different agricultural majors, with agribusiness (35.2%) being the most common. Content area results are summarized in table 1.
	Table 1.
Average Response Frequency by Content Area1

	
	No. of Skills Assessed
	(0) No Experience
	(1) 
Observed
	(2) With Assistance
	(3) With Supervision
	(4) Perform Routinely

	Area
	
	f
	(%)
	f
	(%)
	f
	(%)
	f
	(%)
	f
	(%)

	Electricity
	11
	112
	(48.7)
	41
	(17.8)
	32
	(13.9)
	26
	(11.3)
	20
	(8.7)

	Metal Working
	5
	114
	(49.6)
	40
	(17.4)
	35
	(15.2)
	23
	(10.0)
	18
	(7.8)

	Precision Agriculture
	9
	133
	(57.8)
	33
	(14.3)
	34
	(14.8)
	21
	(9.1)
	10
	(4.3)

	Small Engines
	8
	89
	(38.7)
	37
	(16.1)
	37
	(16.1)
	28
	(12.2)
	39
	(17.0)

	Note. 1Response frequencies from each of 33 individual skills averaged within each of the four selected content areas. 


For the purposes of this study, researchers defined familiarity as the performance of a skill, either with or without supervision. Of the 11 selected skills related to electricity, the use of wire strippers (68.3%) and installation of a light (49.1%) had the highest level of performance familiarity, while use of the National Electric Code (16.5%) and installation of a four-way switch (16.9%) had the lowest ratings. Assessment of the five selected skills in metal working showed respondents to be most familiar with running a single flat bead using the shielded metal arc welding process (40.9%) and cutting with an oxy-fuel torch (39.6%), and least familiar with use of a plasma cutter (27.8%) and running a single flat bead using the metal inert gas welding process (28.7%). The nine skills measured within precision agriculture yielded the highest familiarity responses for use of a handheld GPS unit (50.4%) and use of an odometer (39.1%), while the lowest familiarity levels were reported in the use of survey equipment (15.6%) and differential leveling (18.7%).  Analysis of the eight small engine skills showed that changing oil (68.2%) and installing an air filter (57.4%) had the highest levels of familiarity, while use of a blade balancer (20.4%) and use of a thickness gauge (30.0%) had the lowest familiarity levels.
Conclusions/Implications
The majority of respondents appear to be entering post-secondary agricultural mechanics courses at the lowest rung of the competency pyramid.  This suggestion is similar to findings of Rice, LaVergne, and Gartin (2011) who concluded that students are leaving high school with little knowledge of mechanical competencies. Following the assertions of Brumm et al. (2006), key assignments should be developed which address the competencies and skills found to be lowest in familiarity. These assignments should provide the base knowledge and skills to move incoming students into the second rung of the pyramid. Conversely, instructors should also develop integrated learning experiences for those skills with which students were found to be more familiar. The objective of these learning experiences should be to advance learners to the third and fourth rungs of the pyramid. 
Agricultural mechanics courses at all levels struggle with balancing the multitude of content options with limited contact hours. By differentiating skills which require basic skill development from those which can be advanced to application and integration, instructors can maximize their impact on agricultural mechanics students. Multiple agricultural mechanics course options which differentiate between skill development and application should also be explored. Further research should address the sources of variation among respondents, including exposure to secondary level courses, demographic characteristics, and respondents’ agricultural backgrounds; and should also consider measuring more than these four competency areas.
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