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An Investigation of Mathematics Coursework Requirements of Agricultural Teacher Education Programs

Introduction/Need for Research

[bookmark: _GoBack]In 1988, the National Research Council recommended that agricultural education should become more than just a vocational discipline, emphasizing the core academic aspects within agriculture.  As a result, agriscience has been emphasized in numerous school-based agricultural education programs (Phipps, Osborne, Dyer, & Ball, 2008).  With the growing emphasis on core academic connections, the mathematics requirements of agricultural teacher education programs “may need to be increased to meet the demands of interdisciplinary instruction” (Jansen & Thompson, 2008, p. 26).  According to the Michigan State University Center for Research in Mathematics and Science Education (2010), preservice teachers in the United States receive weak preparation in mathematics and are ill-prepared to teach a demanding mathematics curriculum.  Supporting the Michigan State University Center for Research in Mathematics and Science Education’s claims, agricultural education research has shown that preservice agricultural education teachers are not proficient in mathematics (Miller & Gliem, 1996; Stripling & Roberts, 2011).  Therefore, this study will further examine this issue by describing the mathematics coursework requirements of agricultural teacher education programs.  Additionally, this study will describe the types of mathematics courses completed by preservice teachers.  

Theoretical Framework

The theoretical framework for this study was Darling-Hammond and Bransford’s (2005) “framework for understanding teaching and learning” (p. 11).  In this framework Darling-Hammond and Bransford (2005) proposed three general areas of knowledge teachers should acquire: (a) “knowledge of learners and their development in social context” (p. 11), (b) “knowledge of subject matter and curriculum goals” (p. 11), and (c) “knowledge of teaching” (p. 11).  This study focused on the knowledge of subject matter; more specifically, mathematics subject matter knowledge.       

Methodology

This inquiry was part of a larger study that investigated the mathematics ability of the nation’s preservice agricultural education teachers (Authors, in press).  Based on the objectives of the larger study, agricultural teacher education programs were randomly selected until an adequate number of teacher education programs agreed to participate to meet the predetermined needed sample size of 89 preservice teachers.  Israel (1992) indicated that a sample size of 89 was needed for a population of 800, a ±10% precision level, and a 95% confidence level.  The population size of the nation’s preservice agricultural education teachers was determined using Kantrovich’s (2007) agricultural education supply and demand study.  The random sample consisted of nine teacher education programs and 98 preservice agricultural education teachers, 61 females and 34 males (three preservice teachers did not provide this data).  Data for this portion of the study, were collect using two surveys created by the researchers.  The first survey required an agricultural teacher educator at the selected teacher education programs to provide their program’s minimum mathematics coursework requirements.  The second survey required all preservice teachers in the final year of the selected teacher education program to provide the mathematics courses they successfully completed in college.  The types of mathematics courses required by the teacher education programs and the types of mathematics courses completed in college by the preservice teachers were categorized into basic, intermediate, and advanced mathematics by a mathematics expert.  The mathematics expert categorized algebra, algebra II, college algebra, nature of mathematics, and math appreciation as basic mathematics, trigonometry, pre-calculus, and statistics as intermediate mathematics, and calculus as advanced mathematics.    

Results

Sixty-seven percent of the agricultural teacher education programs in this study required basic mathematics coursework, and 33% required intermediate mathematics coursework.  The actual types of course completed by the preservice teachers in college differed from the teacher education program minimum requirements.  Forty-six percent of the preservice teachers completed a basic mathematics course as their highest mathematics course, 36% completed an intermediate mathematics course as their highest mathematics course, 15% completed an advanced mathematics course as their highest mathematics course, and 3% had not completed a mathematics course since high school.  Also, 51% of preservice teachers completed courses at or above the intermediate level. 

Conclusions

A majority of the agricultural teacher education programs in this study require basic mathematics as their minimum mathematics requirements, even though National Agriculture, Food and Natural Resources Career Cluster Content Standards (National Council for Agricultural Education, 2009) require agricultural educators to possess intermediate mathematical competencies.  Additionally, preservice agriculture teachers are completing higher courses than are required by their teacher education program.  Although, some preservice teachers have not completed a mathematics course since high school.    

Implications/Recommendations

The results of this study suggest that agricultural teacher education programs may not be providing an adequate mathematics education for their preservice teachers.  This conclusion is based on the fact that a majority of the programs in this study require mathematics coursework that is below the requirements of the national secondary agricultural education standards.  This may negatively influence mathematics teaching in secondary classrooms and may prevent the agricultural education profession from answering the calls to emphasize core academic subjects.  To that end, future research should investigate the relationship between preservice teachers’ mathematics proficiency and the types of mathematics courses completed by preservice teachers in college.     
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