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More than Meets the Eye: Embedded and Substitute Science Credit in [State] Agriscience
Introduction & Need for Innovation
Along with the advancement of agricultural technology, the field of agricultural education has also evolved from a vocational teaching tool into a scientific teaching tool (Peake, Duncan, & Ricketts, 2007). Additionally, due to factors such as changes in federal regulations concerning secondary education, “secondary agricultural education programs face many challenges in the new millennium” (Martin, Ball, & Connors, 2006, p. 14). However, these new developments and reforms in both agriculture and education have spurred growth toward the development of a modern science-based agriculture curriculum (Warnick, Thompson, & Gummer, 2004). With the development of the science-based agriculture curriculum becoming apparent, current and future agricultural educators need and will continue to need an expanded understanding of science concepts (Dormody, 1992).


The understanding of the need of the integration of science concepts into agricultural education curricula is not a recent development. In 1988, “the National Research Council recommended that science credit should be granted for certain agriculture courses” (Johnson, 1996, p. 22). Moreover, increased recognizable science education within an agricultural context has led to strong agricultural educator support for curriculum integration as well, as Newman and Johnson (1993) demonstrated through the development and teaching of pilot secondary agriscience courses in Mississippi during the 1991-92 school year. Additionally, Newman and Johnson (1993) reported that agriculture teachers perceived that “building administrators, guidance counselors, and science teachers all support the program” (p. 56).   


Science teachers have also supported the integration of science concepts into the agriculture curriculum (Warnick, Thompson, & Gummer, 2004). In Arkansas, the “majority of respondents supported granting science credit for agriculture” (Johnson, 1996, p. 22). Moreover, Johnson (1996) reported that 64.5% of science teachers supported the granting of science classroom credit for agricultural classroom enrollment (p. 22). However, despite the utilization of science concepts within the agricultural classroom, some teachers have felt that their classroom is perceived as a “’back-up plan’ for students not planning to go to college… many students had behavior problems, learning disabilities, or attention-deficit/hyperactivity disorder” (Grady, Dolan, & Glasson, 2010, p. 15). Perhaps increased cooperation between science teachers and agriculture teachers can redefine the ways that the agricultural classroom is conducted and viewed (Grady, Dolan, & Glasson, 2010; Warnick, Thompson, & Gummer, 2004; Johnson, 1996; Newman & Johnson, 1993; Dormody, 1992).
How it Works

In 2009, the [State] Agriscience Education course of study was cross-walked with the [State] science course of study (Personal communication, P. Paramore, January 27, 2011). The result of this effort was a discovery that there were three (3) courses that contained at least 140 contact hours of science education. The courses that contain at least 140 contact hours of science education are listed as follows: Aquaculture Science, Environmental Management, and Plant Biotechnology. Furthermore, it was determined that these courses could be substituted for the following science courses: Aquascience, Environmental Science, and Botany, respectively. It was also determined that certain courses also contained at least 1 hour of science credit but less than 140 hours. Examples of this credit allocation system include, but are not limited to, the Horticulture Science, Fish and Wildlife Management, and Agriscience courses, with each course potentially awarding 55, 110, and 94 embedded science hours, respectively. 

In order to award embedded and substitute science credit,  agricultural educators must be highly qualified in both agriculture and science (United States Department of Education, 2005, Qualifications for Teachers and Paraprofessionals Section, ¶ 2).Moreover, agriculture teachers who desire to earn additional certification in science must document two full years of successful teaching experience at the desired grade level and present an acceptable score on a Praxis II test in a science field ([State] State Department of Education, 2008).
Results to Date / Implications

A small number of teachers are currently offering embedded and substitute credit through the [State] Agriscience Education curriculum (Personal communication, P. Paramore, January 27, 2011). Moreover, through this additional subject matter certification, it is possible that student enrollment in agriscience courses will increase due to the possible awarding of science credit upon completion of the corresponding agriscience course(s).

Future Plans / Advice to Other States

Agriscience teachers are encouraged to pursue additional subject matter certification in science in order to be granted “highly qualified” status in compliance with the No Child Left Behind (NCLB) Act (Personal communication, P. Paramore, January 27, 2011). It is advisable that states consider the adoption of utilizing agriscience classes as a system of awarding embedded and/or substitute credit in lieu of traditional science classes. Furthermore, school administrators are advised to conduct workshops in which science teachers and agriculture teachers are taught and encouraged to collaborate in order to develop science-enhanced agricultural education curriculums.  
Cost

Overall, the cost is relatively low for the benefits. In order to become certified to award embedded and/or substitute science credit in [State], an agriculture teacher must successfully pass a Praxis II test in a science field, which costs $80 per test (Educational Testing Service, 2010). Ultimately, it is desired that all agriculture teachers will pursue certification in science as well as agriculture in order to potentially enhance the flexibility and relevance of the modern agricultural education curriculum.
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