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A Synthesis of Agricultural Mechanics Laboratory Literature
Introduction

Agricultural mechanics classes offer students ample opportunities to apply knowledge.  These classes are some of the highest enrollment classes an agriculture program can offer Hubert & Leising, 2000()
 and one of the skills taught in almost every teacher preparation program in the country.  However, as recent as 2012, entire states have been closing “shop” classes as older teachers retire and new teachers move to a different positions.  Moreover, agricultural laboratories are potentially powerful contexts for student learning outcomes to occurRoberts & Ball, 2009()
, and provide a place for students to actively engage in scientific inquiry and application Osborne & Dyer, 2000()
. Over 25 years ago, it was asserted agriculture teachers spend up to two-thirds of their time in the agriculture mechanics laboratory Shinn, 1987()
, and substantiated by Saucier and McKim (2011).  However, a declining agricultural mechanization requirement for undergraduate teacher education has created shortages of teachers with agriculture mechanization skills. Moreover, enrollment in agricultural mechanics courses in high schools increased 42% since 1989, yet there is a decrease in resources for this facet of agriculture programs Saucier & McKim, 2011()
.  Priority three of the National Research Agenda is aimed at supplying a sufficient supply of well-prepared agricultural scientists and professionals to drive sustainable growth, scientific discovery, and innovation in public, private, and academic settings.  This initiative specifically suggests the next generation of the work force will need to be skilled professionals beyond today’s standards in the areas of science, technology, engineering, and mathematics (STEM).    Given this initiative’s goals, it is imperative to determine what future research should be conducted to advance the work of the profession in this area.  

Purpose/Objectives

There is a need to summarize and synthesize agricultural mechanics literature.  The specific purpose of this study was to identify and synthesize research related to agricultural mechanics since 1990.  Based on this purpose the following research question was developed. 

1.  Synthesize research related to Agricultural Mechanization as documented in agricultural education literature.  
Methods and Procedures


The design for this study was a research synthesis that used trustworthy sources for gathering past research to contribute to the body of knowledge around agricultural education.   For search and inclusion criteria, the researcher consulted Cooper (2010) for guidelines using scholarly search engines.  The terms agricultural, agriculture, education, mechanics, and mechanization were used.  The researcher determined after initial investigation the terms power and machinery were valuable when using scholarly search engines.  


The parameters for this study were set following the articles published by Johnson and Schumacher in 1989 dealing with competencies agriculture teachers felt were essential to be able to teach agricultural mechanics.  Articles published in the Journal of Agricultural Education, Southern Region Journal of Southern Agricultural Education Research, Conference proceedings, the Journal of Agricultural Systems Management, and the Journal of American Society of Biological and Agriculture Engineers were included in this search.  A total of 68 articles meeting the search criteria were found, with 13 of those being duplicated, yielding a usable total of 55 articles.   
Findings


Objective one sought to synthesize research related to Agricultural Mechanization as documented in agricultural education literature.  It was found that literature could be divided into four distinct categories of research:  Teacher needs, curriculum design, safety, and student and teacher competencies. The remainder of the finds only represents a small portion of the related literature due to the space requirements of this manuscript.

Teacher needs are researched in two areas: professional development and teacher preparation.  Well-prepared knowledgeable teachers can safely and effectively guide students in the development of practical and hands skills (Saucier, 2010). However, some institutions across the country require no coursework in agricultural mechanics.  In addition, curriculum design often comes from necessity, and is left to the instructor.  When designing instructional materials one should contact people in the community, local industries, and teachers in the area (Lawver, Akers, Smith, Barton, & Fraze, 2004)  A strength of agricultural education is the ability to adapt to changing needs of the community, and people impacted immediately  by curriculum changes should be consulted (Burris, Robinson, & Terry, 2005).    

 
Safety research has primarily focused on resources available to students and teachers.  Dyer and Andreasen (1999) conducted a safety synthesis and noted that the areas of ventilation and noise were of the greatest concern with minimal research being conducted.  Finally, competencies students need to learn, and those that teachers should possess were piloted by Johnson and Schumacher in 1989.  Those competencies continue to be reviewed and revised by researchers.  

Conclusion/Recommendations/Implications

A fair amount of research has been conducted in the areas of teacher needs in regard to professional development, but it continues to be ranked highly as a need perceived by teachers (Layfield & Dobbins, 2002; McKim & Saucier, 2011).  This could be due to new technology being used, or lack of pedagogical content knowledge due to low hour requirements at pre-service institutions.  

Curriculum design has specific causes researched that are not generalizable to larger populations.  This localized research should be expanded to help overcome the struggles of restricted space, equipment, and fiscal resources (Baker, Thoron, Meyers, & Cody, 2008).  This research could aid in overcoming barriers at schools across the country.  

Safety research is minimal in regard to actual practice in a laboratory setting.  The current research is perception-based, as well as dated.  Dyer et al., (1999) asserted that ventilation and noise were two areas of concern, yet minimal research has been conducted since then to describe how these areas effect inhabitants of the laboratory. Research should be conducted to describe the health effects of laboratory practices on teachers and students.  

Student and teacher competencies are important for the profession for describing what teachers feel they are lacking. Schumacher and Johnson (1990) asserted that some teachers may not be covering important topics due to lack of perceived importance.  Teachers should be consulting with local businesses and individuals to determine what needs should be met.  This ultimately should drive the instruction at teacher preparation institutions.  
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