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Integrating science, technology, engineering, and mathematics (STEM) competencies into the [STATE] agricultural mechanics curriculum: A professional development model for [STATE] agricultural science teachers

Introduction
The U.S. Department of Labor (2007) noted that “the long-term key to continued U.S. competitiveness, in an increasingly global economic environment, is the adequacy of supply and the quality of the workforce in the [science, technology, engineering, and mathematics (STEM)] fields” (p. 2). The STEM career fields, and those who work in them, are critical engines of innovation and growth according to one recent estimate—whereas, only about five percent of the U.S. workforce is employed in STEM fields—the STEM workforce accounts for more than fifty percent of the nation’s sustained economic growth (Babco, 2004). According to the National Research Agenda, Research Priority 3, to better prepare a future workforce in the critical STEM career fields, i.e. agriculture, agriculture teachers must educate students  to “be well prepared for discovery science, teaching and learning, [STEM] integration, and application of innovation for public, private, and academic settings” (Doerfert, 2011, 19). In a review of literature, several studies have found that secondary students have academic deficiencies in the area of mathematics (Parr, Edwards, & Leising, 2006; Shinn et al., 2005). Studies have also suggested a way of improving a student’s academic achievement in mathematics is to engage students in applied agricultural education instruction (Myers & Dyer, 2004; Parr et al., 2006). However, to better prepare these students, teacher educators have to better prepare future teachers. In numerous national studies, agriculture teachers, at all career levels, have professional development needs in teaching students to apply basic mathematics skills to agricultural problems (Jansen, Enochs, & Thompson, 2006; Layfield & Dobbins, 2002; Miller & Gliem, 1996; 1994). Therefore, the focus of this study was to develop, implement, and evaluate a mathematics based curriculum integration workshop for [STATE] agricultural science teachers.

Program Phases
In the fall of 2010, a one-day (6 hour) mathematics integration workshop was held at [UNIVERSITY] for [STATE] school-based agricultural educators (n = 14). This workshop was designed to provide school-based agricultural educators with mathematical instruction, ideas, and concepts that relate to: instruction of curriculum regarding the new course entitled Mathematical Applications in Agriculture, Food, and Natural Resources, the Agricultural Mechanics CDE, and the new [STATE] educational benchmarks. Teachers learned how to apply mathematical concepts to real-world situations found in several areas of agriculture. Emphasis was given on applying mathematic concepts in the classroom as well as in a laboratory setting. In addition, a swap of shop ideas was facilitated to share concepts that work for the education of students regarding the Agricultural Mechanics CDE.

Results to Date/Implications
To evaluate the workshop, a paper, booklet style questionnaire was administered concluding the workshop. The participants were asked to respond to a 22 question instrument that contained two sections. Section I was comprised of 15 attitudinal type questions concerning various aspects of the workshop that utilized a five-point summated rating scale. Section II of the instrument sought to identify program characteristics. The majority of the respondents indicated the workshop was well organized, was stimulating, and was not dull. Additionally the majority of the respondents indicated that some fundamental math problems were cleared up for them and mathematical questions and misconceptions were cleared up for them. Based upon the participation in the workshop and the subsequent evaluations, several implicative questions arose. How prepared are pre-service teachers to apply mathematical skills to agriculture related mathematical questions? Does teaching mathematics in agricultural education courses improve student competence? What are the best methods to teach mathematics in agricultural education to provide the greatest student achievement? These questions and others are grounds for future teacher engagement and research.
At many universities, applied coursework has been reduced—in some cases to meet the requirements of highly qualified under the No Child Left Behind Act—mandating additional applied agricultural education instruction coursework to address STEM integration during pre-service teacher education programs may not be realistic. Although pre-service teacher education programs arguably include coursework to prepare highly qualified teachers, various interpretations of the requirements of highly qualified exist. Nonetheless, it could be argued that recent federal and state changes in education imply the need to improve student’s academic achievement in STEM. This workshop provided in-service teachers with an opportunity to learn how to implement STEM instruction to engage students in applied agricultural education instruction.

Future Plans
The researchers intend to offer similar workshops in the summer of 2012 and the fall of 2012, however, to enhance research efforts, a pre- and post-test will be administered to assess workshop participants mathematics knowledge. Additionally, a one day mathematics-based workshop for school-based agricultural education students will also be offered in the winter of 2013. In the future, the researchers intend to develop web based resources for teachers to use with their students for additional classroom instruction. 

Costs/Resources Needed
The cost of the workshop was $25 for each teacher and included lunch, a curriculum binder, and all printing services. Resources needed for this workshop included a modern classroom, a class set of TI-84+ calculators (donated by Texas Instruments for the workshop), and the instructor developed curriculum. Delmar Learning donated a copy of the textbook Mathematical Applications in Agriculture (Mitchell, 2004) to each teacher as well.
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