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An Evaluation of Pre Service Teachers’ Undergraduate Coursework in Relation to STEM Integration within Agricultural Science Curricula

Introduction
The passage of The No Child Left Behind Act of 2001 and the changes in high school graduation requirements has resurfaced the idea of academic integration within agricultural science education. Science integration within agriculture has been a topic of research interest since as early as the mid 1980’s (Budke, 1991; Fraze, 1993; Malpiedi, 1989; Trexler & Barrett, 1992; Vaughn, 1993) when academics, particularly science, were recognized as always being an integral part of the agricultural education curriculum (Budke ; Hillison, 1996; Thompson & Blaschweid, 2000; Vaughn). Agricultural science teachers have been encouraged to place more emphasis on the science, technology, engineering and mathematics (STEM) by integrating curricula that addresses standards in science, mathematics, and other content areas (Brister & Swortzel, 2007) and are being pressured to show evidence of how their curricula helps increase students’ scores on state standardized assessments. According to previous research “students taught by integrating agriculture and scientific principles demonstrated higher achievement than did students taught by traditional approaches” (Balschweid, Thompson & Cole, 2000, p. 37). Core subjects such as science and math play a large role in the agricultural industry (Vaughn). Myers, Washburn and Dyer (2004, p. 44) state that, “Teachers of agriculture in the secondary schools are being called upon to integrate curriculum that addresses standards in science, mathematics, and other content areas.” Teachers of agriculture feel that there are many barriers that are hindering the increase of integration of core subjects such as science and math. One of the most prominent barriers that teachers feel is the lack of science competence among teachers in agricultural education and the lack of integrated science curriculum are also barriers to the increase of science integration within agricultural classrooms (Balschweid & Thompson, 2002; Thompson & Balschweid). Because teachers of agriculture education are being called upon to integrate science, mathematics and other content areas into their curricula, current teachers feel that teacher preparation programs should provide instruction at the pre service level on how to integrate science and other content areas into the agricultural education curriculum (Balschweid & Thompson; Balschweid et al., 2000; Layfield, Minor, & Waldvogel, 2001; Myers & Thompson, 2008; Myers et al., 2004). 
Purpose
The purpose of this study was to determine what pre service teachers’ believe should be incorporated into their undergraduate coursework to better prepare them to integrate core content areas into the agricultural science curricula, upon obtaining an agricultural teaching position.

Methodology
This study was qualitative in design. Agricultural science pre service teachers that participated in the student teaching internship experience in the Fall of 2009 at a southern university were purposively sampled (N=14) for this study. All participants were agriculture science majors and were pursuing teacher certification, following their student teaching internship experience. Data was collected through two focus group interviews. Responses were recorded and transcribed by the researcher. Member checks and peer reviews were completed to increase trustworthiness. 
Results/Findings
Pre service teachers indicated that coursework that focuses on the integration of academics within agricultural science should be incorporated into the undergraduate curriculum, for instance “…a teaching math for agriculture class” (FG1). According to the pre service teachers, “If we are expected to integrate there should be a point to where we are taught about how to integrate…” so that they know which core subject concepts “…will go good with [agriculture concepts] …” otherwise they will be “…searching aimlessly on the internet for hours” (FG1). If the pre service teachers are not taught about how to link core subjects to agriculture concepts then they “…have to look through so many [state standards/benchmarks]…” because they “…have no clue what course it should be under for science and math” (FG1).
The pre service teachers believe that if they were informed about academic integration early on in their undergraduate coursework then they would be more cognizant of where academics are utilized within agriculture as they work through their undergraduate coursework. According to the pre service teachers, “When you are taking those core classes…you need to understand how you can integrate this [core] into your ag teaching…if I would have known about STEM integration what it was and how I am going to use it, I may have been able to retain information better and figure out different ways I could apply it to that…if I would have seen it before [class] I may have been able to figure out ways to take those core classes” (FG2)

Pre service teachers indicated that the teacher educators should, “make a guide for STEM integration” (FG1). Furthermore they believe that making “…a guideline of the topics….like different topics you would cover in a 101 class and out beside it, different concepts in science, technology, math, English that correlates with the materials so that you have a reference point and then you can build on that more if you want” (FG1) would help them integrate STEM more often.
Implications/Recommendations/Impact on Profession
Pre service teacher curricula within agricultural science should include a required course that teaches pre service teachers how to integrate STEM into the agricultural science curricula. The new required course should be taken early on in their college career, freshman or sophomore year; because being informed early in their college career would allow pre service teachers to identify, to a higher degree, how science and math accompany agricultural concepts such as those learned in their animal science courses. STEM integration guides should be created that link STEM concepts to the agricultural concepts taught. These guides would allow teachers to spend less time preparing lesson plans that integrate STEM. The creation of STEM integration guides would encourage the increase of rigor within the agricultural classroom and assist STEM teachers in adding relevance to their classroom as well. Further research should be conducted to determine what current agricultural science teachers need to assist them with the integration of STEM in their classroom. 
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