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Using the Bennett Mechanical Comprehension Test in the Agricultural Mechanic’s Lab
Introduction

Educational laboratories are an integral part of many agricultural education programs, providing students an opportunity to learn by doing (Sutphin, 1984).  Previous research has indicated that considerable instructional time is spent teaching agricultural mechanics (McKim & Saucier, 2011) and that this type of instruction is important in the areas of teacher education.  As such, it is critical that agriculture educators receive adequate agricultural mechanics laboratory management education (Andreasen, Seevers, Dormody, & VanLeeuwen, 2007; Saucier & McKim, 2012). 

Knowledge of cognitive strategies is usually not enough to promote student achievement and learning; students also must be motivated to use the strategies and regulate their effort (Pintrich, 1988; Pintrich,1989).  Students' perceptions of the classroom as well as their individual motivational orientations and beliefs about learning are relevant to cognitive engagement and classroom performance (Nolen, 1988).
How It Works

We used the Bennet Mechanical Comprehension Test (BMCT) with our undergraduate agricultural education majors taking an introductory level agricultural mechanics course.  The BMCT is an assessment tool for measuring a candidate’s ability to perceive and understand the relationship of physical forces and mechanical elements in practical situations (Bennet, 1994).  This aptitude is important in jobs and training programs that require the understanding and application of mechanical principles.  The current BMCT Forms, S and T, have been used to predict performance in a variety of vocational and technical training settings and have been popular selection tools for mechanical, technical, engineering, and similar occupations for many years.

Students completed the exam the second week of the course during the course lecture.  After the exams were analyzed, students were shown a representation of their scores compared to norm-referenced scores of various professions (welder, heavy equipment operator, engineer, etc.).  A comparison of scores to norm referenced data occurred, and used to motivate students when learning agricultural mechanics based skills, then their mechanical aptitude and ability was discussed to allow them to become better agricultural educators. 

Each form of the BMCT is composed of 68 illustrations of simple and traditionally encountered mechanisms.  For each item, the examinee reads a question about an illustration, examines the illustration, and chooses the best answer to the question from among three options.  Though a 30-minute time limit exists for completing the test, the BMCT is not truly a speeded test.  Speeded tests are composed of relatively easy items and rely on the number of correct responses within restrictive time limits to differentiate performance among examinees.  Because BMCT items represent a wide range of item-level difficulty, it is considered a timed power test (Bennett & Cruikshank, 1942).

The relationship between BMCT scores and on-the-job performance of incumbents in various occupations, organizations, and industries has previously been established (Leuty & Hansen, 2006).  Job performance was defined as supervisory ratings on behaviors determined through research to be important to jobs requiring mechanical reasoning ability (e.g., “demonstrates mechanical knowledge and expertise”).  Supervisory ratings on a single-item measure of job potential were also obtained.  The study found that BMCT scores correlated with job performance for all groups.  Specifically, uncorrected correlations with supervisory ratings of mechanical understanding/problem solving ranged from .32 (manufacturing employees) to .50 (transportation trades/equipment operators).  Reliability estimates for the BMCT in previous studies ranged from .84 to .92.  The BMCT was found to have a Cronbach’s alpha score of 0.75 during this study.  Previous studies have shown strong support for the validity of the BMCT (Muchinksy, 1993).

BMCT Forms S and T were developed for adult assessment applications.  In employee selection, the BMCT may be used to predict success in certain industrial, mechanical, and engineering jobs.  It is also useful in monitoring the effectiveness of mechanical comprehension instruction and training programs, and in researching the relationship between mechanical comprehension and other abilities or traits.

Results to Date

Using the BMCT has shown to motivate students of various levels.  Students whom have an extended background in agricultural mechanics usually score in the mid to high range of the tests, but a little lower in their overall mean than professional welders and other industry occupations.  This has resulted in some students understanding the limitations of their knowledge and having an appreciation for learning other concepts within the course.  Plainly stated, some students realize they didn’t know as much as they thought they did before. 

Using the BMCT has also shown to positively motivate students who have little agricultural mechanics background.  While receiving mid-range scores, they are motivated by the fact that they indeed have some level of mechanical aptitude.  This is reinforced during the discussion on scores and mechanical aptitude in the agricultural mechanics lab. 

Future Plans

Researchers plan on observing how using this and other aptitude instruments to motivate students impact their overall change in behavior and learning.  The goal of this research is to add to the pool of knowledge and toolbox of educators for motivating students to learn new skills. The researchers plan on looking at correlations between BMCT scores and agricultural education students’ demographic characteristics. 

Costs/Resources

The resources required are students taking an undergraduate agricultural mechanics course.  The BMCT instrument itself costs approximately $20 per test booklet and $8 per examination.  This research was made possible by a United State Department of Agriculture Higher Education Challenge Grant.
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