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Agricultural Mechanic Skill Development for Pre-Service Teachers:
An Action Research Approach

Despite the recognition of agricultural mechanics as an essential component to agricultural education programs (Burris, Robinson & Terry, 2005), pre-service and practicing teachers in [STATE] have reported low skill levels and confidence in their ability to teach agricultural mechanics during program evaluations and during state ag teacher meetings.  The faculty charged with teaching agricultural mechanics at the college level realize the significance of their classes in the development of these skills and confidence (Leiby, Robinson & Key 2013; Saucier & McKim, 2011).  Instruction in these courses has previously been developed by best practices in the field and research on laboratory safety instruction (McKim & Saucier, 2011; Shoulders, Blythe, & Myers 2013).  New technologies for instruction are continually being updated and are emerging continually (Stewart, Antonenko, Robinson, & Mwavita, 2013).  The future generation of agricultural educators must utilize these new forms of instruction in the classroom as well as the lab to meet both university and national expectations as per Priority 5 of the AAAE’s National Research Agenda (Doerfert, 2011).   This action research approach presents effective instructional methods to guide students across the three stages of psychomotor skill development (Phipps, Osborn, Dyer, & Ball, 2008) in agricultural mechanics instruction.  

Conceptual Framework

[bookmark: _GoBack]The stages of psychomotor skill development guided this action research project.  Psychomotor skill development is a three-stage process which frames how pre-service teachers can develop more effective and efficient methods of delivering skilled instruction.  The first stage is identified as early cognitive involving observation and attention.  Stage two is practice as the student performs initial practice under guidance.  The third step is identified as autonomy because the skill is practiced, becomes automatic, and the student’s speed and dexterity is increased (Phipps et al., 2008).  

Methodology

The action research plan was designed to modify laboratory instruction every two weeks based on feedback from students and journal reflections of the instructor.  This method was based on Norton’s (2009) five-step process of for carrying out action research and was implemented by this university’s research team as follows:  
1. We identified the need to increase pre-service teacher skills and confidence in agricultural mechanics.
2. We offered a course in agricultural mechanics skill development to address this need.
3. We surveyed the students enrolled in the course periodically to determine if their skill and confidence levels increased.  Additionally, the instructor kept a reflective journal.  
4. We evaluated the surveys and the instructor journals to determine what instructional methods worked and to identify the frustrations of students.  
5. Based on this information gathered during the semester, we modified instruction and assessment of students for the next two weeks.  
We modified the methods of instruction every two weeks based on students responses and instructor observations.  The repeating of steps 3-5 took place every two weeks for the duration of the eight week course.  The following list outlines the instructional plan:

Weeks 1-2 -	Students read safety rules and reviewed tool diagrams outside of class; during class students passed tool safety tests, watched a demo on tool use from instructor, practiced operation of tools and turned in proof of practice.
Weeks 3-4 - 	Modifications included flipping the classroom so students watch the tool demo on YouTube outside of class time.  All other instruction was the same as weeks 1-2.
Weeks 5-6 - 	Modifications included utilizing an assessment job operation sheet (JOS) for practice.  Students followed and were graded on each step of the JOS.  All other instruction was the same as weeks 3-4. 
Weeks 7-8 - 	Students reviewed safety and tool operations to prepare for exam, reviewed how to write a JOS, practiced with tools, and prepared for written and practicum exam.
At the conclusion of the course, a final evaluation of all results was conducted.  

Findings

Results from the action research surveys indicate that agricultural mechanic skill development instruction, which includes a flipped classroom approach utilizing YouTube video demonstrations and assessment job operation sheets (JOS) as effective tools to move students along the three stages of psychomotor skill development (Phipps et al., 2008).  The first round of surveys as well as instructor journals indicated a need for a more efficient and effective mode of demonstrating tool operation for students with various degrees of background knowledge.  The first change in instruction implemented a flipped classroom approach where the demonstration of tool operation was posted on YouTube.  Students read the safety rules and watched the videos, allowing them to preview the information for learning purposes.  In class they passed the safety test and proceeded to the lab to practice their skills.  Two weeks after this implementation, another round of surveys and instructor reflections indicated that the videos were a positive supplement to classroom instruction, but further review showed a need to provide instruction and feedback to students during practice.  The second instructional change included the implementation of an assessment JOS.  The JOS provided students with a set of instructions on what specific skills to practice in the lab.  Additionally, the instructor scored each step of the JOS based on a rubric, which gave students immediate feedback.  Final student surveys, teacher journals, and an evaluation of a written and practicum final exam indicated that the modifications implemented in the action research approach produced favorable results. 

Conclusions, Implications, and Recommendations

The data indicated that the use of a flipped classroom in conjunction with an assessment JOS were effective methods of instruction in the lab.  The use of an action research approach allowed the researchers to identify problems and make immediate changes in instruction and evaluate the effectiveness of these changes (Hendricks, 2013).  The findings of this action research guided the faculty to include the flipped classroom video demonstration and the assessment JOS as a method of teaching the course used in this study.  It is the recommendation that further studies take a more in-depth look at the effectiveness of these teaching methods.
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