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Utilizing Industry Standards to Assess Secondary Agricultural Education Students
Introduction
	Once a student graduates and enters the workforce are they ready for the daily requirements of a job? Educational institutions have always strived to provide academic, technical, and employable skills to prepare students for careers after secondary education (Dibenedetto, 2016). The expectation of every student is to either enter the workforce or college, but how successful are the students once there? Per Lynch (2000), 50% of students in college fail to obtain a degree. Furthermore, students are entering the workforce with insufficient knowledge and skills needed to be productive workers (Gardner & Liu, 1997); thus leading to collaborative work of industry leaders, educators, and policy makers to correct this unpreparedness of graduating students (Dibenedetto, 2016).
	One method that has become more popular in the last decade has been the inclusion of industry-based certifications (IBCs) in career and technical education (CTE) (Wilcox, 2006). The premise behind IBCs is to ensure students have been adequately prepared for the current workforce. IBCs also utilizes an outside evaluation system to determine the level of skill and knowledge acquired according to the standardized skill and known objectives (Wilcox, 2006). The IBCs helps educators create students that can meet an entry level industry standard upon graduation that can give students an edge in the job market. 
Theoretical Framework
	 Over the last decade, industries and school infrastructures have pushed to use data-driven decision making to influence decisions within their respective institutions. Using data to drive decisions provides a quantifiable trail for decision makers to follow; An understanding of progress or regression in their fields. Data-driven decision making (DDDM) pertains to the systematic collection, analysis, examination, and interpretation of data to inform practice and policy in educational settings (Mandinach, 2012). Mandinach also states that, “It is no longer acceptable to simply use anecdotes, gut feelings, or opinions as the basis for decisions” (2012, p. 71). In our case, DDDM provides educators the opportunity to synthesize information provided by students in one form or another to improve classroom instruction and ultimately the educational performance of students (Wohlstetter, Datnow, & Park, 2008).
Methodology
	The context in which students were assessed was through the process of fabricating a Cost-effective Roll-Over Protective Structure (CROPS) to be placed on a tractor. Secondary agricultural education programs in three rural Appalachian states were selected due to the number of continued roll-over accidents with a total of 10 schools participating. Agricultural educators were brought in for a three-day training where they learned how to fabricate a CROPS. Teachers were given all the materials needed to fabricate a CROPS within their agricultural mechanics classes. The industry standard that was used was the CROPS blueprints created by engineers from the National Institute for Occupational Safety and Health (NIOSH) Division of Safety Research and Protective Technology Branch (NIOSH, 2016). The blueprints are in accordance with the Society of Automobile Engineers (SAE) industry standard performance test SAE J2194.	The assessment of the students’ abilities to perform at an entry level industry standard was conducted by an outside evaluator. The evaluator utilized the CROPS blueprints to create a checklist of factors which evaluated the students’ abilities to create the pieces of the CROPS in accordance to the blueprints. The factors included correct overall measurement of the piece being fabricated, correct place of drilled holes, correct placement of a welded bracket, visual inspection of welds, and correct torque applied to mounting bolts. The checklist was broken down by 1/16” increments from >1/4, >3/16” <1/4”, >1/8” <3/16”, >1/16” <1/8”, <1’16”to evaluate the overall measurement of the CROPS pieces, placement of drilled holes, and the welded bracket. Visual inspection of the weld looked for any discontinuities and utilizing a fillet gauge to measure leg length and face fill. The bolt torque was check an appropriate torque wrench.
Results
	The entire CROPS project is made up of 17 parts all that were measured for overall dimensions and placement of drilled holes. Out of the 17 parts, four pieces were found to be more difficult for students to get fabricated correctly. The four parts were the top and bottom axel brackets for the left and right sides of the tractor. These four parts are the most critical components of the system because it is the method of attachment for this structure to the tractor. Table 1 shows the frequencies of the four axel brackets and how far off the overall dimensions and drilled holes were. The students fabricated most the other 13 parts within 1/8” of accuracy. The welds on the CROPS were within 1/8” on most the projects in respect to full length of piece and weld leg size. Five projects exhibited short beads and lack of fusion due to a lack of heat during the welding process.
	Table 1
Student Accuracy to Industry Safety Standards (N = 10)

	Industry-set Identifiers 
	> 1/4"
	>3/16” < 1/4"
	>1/8” < 3/16”
	>1/6” <1/8”
	<1/16”

	Part Dimension
	f / %
	f / %
	f / %
	f / %
	f / %

	Top Right Axel Bracket
	1/10%
	1/10%
	2/20%
	0/0%
	6/60%

	Bottom Right Axel Bracket
	0/0%
	1/11%
	3/33%
	0/0%
	5/56%

	Top Left Axel Bracket
	2/20%
	0/0%
	1/10%
	1/10%
	6/60%

	Bottom Left Axel Bracket
	2/20%
	0/0%
	3/30%
	1/10%
	4/40%

	Drilled Hole Location
	
	
	
	
	

	Top Right Axel Bracket
	1/11%
	0/0%
	2/22%
	2/22%
	4/44%

	Bottom Right Axel Bracket
	1/11%
	1/11%
	0/0%
	3/33%
	4/44%

	Top Left Axel Bracket
	1/11%
	0/0%
	3/33%
	0/0%
	5/56%

	Bottom Left Axel Bracket
	0/0%
	0/0%
	0/0%
	4/44%
	5/56%


Conclusions and Recommendations
	It can be concluded that the students did complete the majority of the CROPS project to the industry standard put forth by the NIOSH blueprints. As agricultural education programs can give students hands-on learning opportunities they are more capable than other programs to help prepare students for careers after graduation. It is recommended that agricultural education continue to work with industries to incorporate of industry-based certifications into the programs to better prepare students for the 21st century workforce. It is also recommended for programs to allow students to work on sample pieces before cutting pieces for the final product. So that the final product are closer to the industry standard when fabricating the axel brackets.
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