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Testing Teachers as Teachers: 
A Novel Approach to Assessing Agriculture Mechanics Laboratory Management
Introduction
A major goal of teaching is to promote long-term retention and transfer (Halpern & Hakel, 2003). Instruction for higher-level thinking is facilitated by the teacher aligning  instructional objectives, classroom methods of instruction, and forms of assessment (Anderson & Krathwohl, 2001) to create an atmosphere of critical thinking (Cruickshank, 1984). Instruction in agricultural mechanics includes experiential processes, develops psychomotor skills (Johnson, Schumacher, and Stewart, 1990), and should utilize problem-solving and critical thinking skills (Rosencrans & Martin, 1997). In recent years, teacher educators have rated the agricultural mechanics preparation level of graduates lower than their perceived level of importance (Burris, Robinson, & Terry, 2005). The vital role of agricultural mechanics in secondary programs (Burris et al., 2005) highlights the necessity for quality preservice teacher preparation. 
The focus of [course] (Metal Fabrication and Laboratory Management) is to prepare junior and senior preservice teachers to manage an agricultural mechanics laboratory.  In past semesters, curriculum and instruction in the class focused on development and practice of technical skills in the shop laboratory (e.g. metal fabrication and woodworking), but provided limited experiences to practice principles of laboratory management, student supervision, and student assessment.  The course, including final assessment, was revised with an increased focus toward providing students with greater learning experiences for transfer to future teaching practice.  The revised final assessment was a performance-based assessment to challenge students to use higher-order thinking skills.  Levels of higher-order thinking included application, synthesis/create, and evaluation of content through six simulated teaching scenarios (Bloom, 1956; Anderson & Kragthorpe, 2001).
How it Works
Students were presented with six real-world scenarios simulating teaching experiences in the agricultural mechanics laboratory (see Figure 1). The scenarios were designed to assess learning for each course objective in a manner more closely aligned with methods of classroom instruction utilized by the instructors. Students were divided into six groups and rotated every twenty minutes. Students had two hours to complete six performance-based evaluations; university policy prohibits changing of the length or meeting time of any course final, so teachers must work within the two hour time constraint.
Results to Date & Implications
Instructor evaluation scores increased when compared to evaluations from past semesters.  One student stated, “You did a good job of putting me in the shoes of what it is to be a shop teacher.”  Course revisions better reflect the serious responsibilities of an early career teacher supervising students in the agricultural mechanics laboratory; preservice teachers should be better prepared to safely supervise students in the shop.
	Course Objectives
	Competency Performed by Student during Assessment

	(1) Safely manage an agricultural mechanics laboratory in a secondary school environment.
	Evaluate Personal Protective Equipment (PPE).

	
	Evaluate safe welding procedure before, during, and after the welding event.

	(2) Develop, teach and evaluate students in an agricultural mechanics laboratory.
	Create a valid scoring guide based characteristics of quality welds

	
	Evaluate the quality of peers’ welds created during the performance of objective one

	
	Synthesize a professional response to a parent’s grade concern when provided with completed formative and summative assessments of student performance

	(3) Identify, plan and supervise student agricultural mechanics project construction.
	Synthesize a cut list, bill of materials, and a step by step plan for creating a metal shop table

	(4) Develop technical skills in metal fabrication, wood construction, plumbing, and project design.
	Synthesize a scale drawing of a metal bending jig that would produce the handles for a provided project (metal post driver)

	(5) Evaluate projects based on the factors of cost, quality, and resources needed.
	Evaluate and rank the quality of four provided projects (BBQ grills) with provided scoring rubrics


Figure 1. [Course] objectives and higher-order assessments.
Future Plans & Advice to Others
Instructors plan to continue the redesigned examination.  However, the grade concern scenario will be removed due to the amount of time required to complete the examination. Instead, the scenario will be used a class assignment during the semester. While all students completed all scenarios, most were visibly rushed at the end of each rotation.  More time for each scenario would allow for greater depth of thought and quality of response.  Furthermore, the increased depth of cognition during the examination offers potential increases in awareness of principles of teaching in the shop laboratory and applying those concepts to the development of future teaching practice.
Costs & Resources Needed
Assessments were supervised by two classroom instructors and two undergraduate teaching assistants.  Students were expected to bring a pencil, tape measure, pliers, and Personal Protective Equipment for metalworking (e.g. safety glasses, welding helmet, proper clothing, and appropriate footwear).  Instructors provided four arc welders with electrodes, 2” x 4” x ¼” metal, metal shop table, metal post driver, four BBQ grills, and all documents (blank answer sheets and scenarios). Increased monetary costs for the redesigned assessment were minimal.  Printing fees were slightly increased due to the additional pages for the exam.  Time was the primary resource increase when compared to assessments for previous semesters. Instructors budgeted extra time to set up the six scenarios prior to the examination, clean up the shop laboratory following the examination, and to grade students’ responses. 
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