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Disciplinary Core Ideas in the Agriculture, Food and Natural Resources Career Pathways

Introduction/Need for Research
Currently, a shortage of scientists for agricultural positions exists throughout the country. Rampant changes in the agriculture industry require a workforce with the ability to solve problems associated with scientific content. The United States Department of Agriculture recommended that students seeking future employment in the agriculture industry have “basic science skills and the ability to solve problems with scientific applications” (CSREES, 2005, p. 12). Science, technology, engineering, and math (STEM) occupations are critical to the continued economic competitiveness of the United States (Carnevale, Smith & Melton, 2011). Guidance on how STEM education – science education in particular – should be designed has been provided by the recent publication of A Framework for K-12 Science Education (NRC, 2012). This framework is based on three main dimensions: practices, crosscutting concepts, and disciplinary core ideas. The agricultural education profession needs to develop a curriculum framework emphasizing STEM concepts to prepare a future of agricultural scientists who are highly trained. The project is significant to the national agricultural education research agenda (Doerfert, 2011) that called for enhanced program delivery models and an abundance of highly qualified agricultural educators.

Conceptual Framework
The recent publication Transforming Agricultural Education for a Changing World (2009), sponsored by the National Research Council, called for action to meet the need of professional education in agriculture of a diverse student body for the largest food producer in the world, the United States. School-based agricultural education holds significant potential for helping to alleviate the shortage of agricultural scientists. Secondary school agriscience programs exemplify a new biology approach in that integrated sciences are connected to agricultural problems and practices through a formal classroom and laboratory instructional program (NRC, 2009). Agricultural education is in an ideal position to teach scientific content through an agricultural context (Enderlin & Osborne, 1992; NRC, 2009; Thompson, 1998; Washburn & Myers, 2010). This project is a first step in developing a curriculum framework for programs that set high ability students on an agriscience track. 
Purpose and Objectives
The purpose of this study was to begin the process of creating a framework for identifying STEM principles in the secondary school agriculture education curriculum. The objective of this study was to identify disciplinary core ideas to be included in a secondary school agriscience program using a panel of experts in agricultural education – classroom teachers, state agricultural education staff, and agriculture teacher educators.
Methodology
This descriptive study, conducted in fall 2013 through spring 2014, employed a survey research design to identify STEM disciplinary core ideas inherent to the eight agriscience career pathways. Three representative groups of expert panelists were purposively selected for this study: school-based agriscience teachers (n=78), state agriculture education staff (n=15), and agriculture teacher educators (n=24). Three rounds of data were gathered electronically using QualtrixTM. Round 1 had participants suggest a minimum of three STEM disciplinary core ideas for each of the eight agriscience career pathways in the dialogue box provided.  After some revision to the initial list or proposed disciplinary core ideas which participants submitted, round 2 had participants indicate their level of agreement that each item from the list actually represented a disciplinary core idea within each career pathway on a five-point Likert-type scale. In this round, participants were also given the option of suggesting any additional core ideas they felt should be added and/or suggest changes to any of the items on the list of each of the eight career pathways.  Finally, round 3 had participants indicate their level of agreement that each item from the list actually represented a disciplinary core idea within each career pathway on a five-point Likert-type scale. 
Results/Findings
A panel of 117 experts identified a total of 162 disciplinary core ideas of STEM concepts inherent in the Agriculture, Food and Natural Resources career pathways.  While the number of disciplinary core ideas per pathway varied from 14 to 24, for the purpose of this abstract, the disciplinary core idea with the highest mean in each is provided in Table 1. 

Table 1 
Top Disciplinary Core Ideas of STEM Concepts Inherent in Each of the Eight Agriculture, Food and Natural Resources (AFNR) Career Pathways
	AFNR Career Pathway
	Total Items
	Highest RatedDisciplinary Core Idea
	M
	SD

	Agribusiness Systems
	19
	Records for agricultural business
	4.50
	0.60

	Animal Systems
	20
	Anatomy and physiology of animals
	4.84
	0.37

	Biotechnology Systems
	14
	Cell biology 
	4.73
	0.45

	Environmental Services Systems
	20
	Water
	4.68
	0.47

	Food Products and Processing Systems 
	23
	Chemistry of food
	4.75
	0.44

	Natural Resources Systems
	24
	Air, water, and soil quality
	4.77
	0.49

	Plant Systems
	22
	Anatomy and physiology of plants
	4.77
	0.43

	Power, Structural and Technical Systems 
	20
	Safety
	4.77
	0.49


Note. Scale 1= Strongly Disagree to 5 = Strongly Agree

Conclusions/Implications/Recommendations
The panel of 117 experts identified a total of 162 disciplinary core ideas of STEM concepts inherent in the Agriculture, Food and Natural Resources career pathways.  The number of disciplinary core ideas per pathway varied from 14 to 24.  The structure for agricultural education curriculum development suggested by this research (Practices, Crosscutting Concepts, and Disciplinary Core Ideas) is supported by recent National Research Council (2012) publications. It is prudent that the agricultural education profession utilize structures that have been proven effective, both empirically and in practice, by other related STEM disciplines. Furthermore, utilizing a structure similar to other STEM disciplines will aid in cross-curricular collaborations at the local, state, and national levels. Agricultural educators will have an increased awareness of the practices, cross-cutting concepts, and disciplinary core ideas included in the agriscience program. By providing teachers with education and guidance in highlighting STEM competencies in agriculture, the teachers will be more effective, agriscience programs will be of higher quality, and the components leading to high quality programs will be clarified for use across the nation. As students are exposed to STEM concepts in high quality agriscience programs led by prepared, effective teachers, their interest and engagement in agriculture-related STEM careers will increase. The end result contributes to an abundant supply of an educated workforce in agricultural careers that require scientific knowledge.

Recommendations for future research and practice include: 

1. Validate the disciplinary core ideas identified in this abstract with business and industry leaders, science educators, and math educators. 
2. Conduct a national needs assessment to determine the current status of how these disciplinary core ideas are currently included in school-based agricultural education instruction.  
3. Teacher educators should utilize the results of this study and the eventual framework in designing and teaching curriculum development courses.
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