Using Mathematics Enrichment Activities in Preparation for the

Agricultural Mechanics CDE
Introduction

Agricultural education can provide a model for the integration of mathematics, science and engineering concepts in a real-world context.  An emphasis on contextual curriculum has been shown to improve various aspects of student learning by enhancing the connection between subject matter content and real life (National Research Council, 1996).  Secondary agricultural mechanics instruction is designed to develop an understanding of the applications of mathematics, reinforce mathematics through situated learning, and provide instruction in employability and entrepreneurial skills through such a context (Shinn, 1998).  Johnson (1991) previously demonstrated the efficacy of linking agricultural mechanics instruction to real-world mathematics contexts.
Career development events provide a competitive opportunity for the application of principles of science, technology and mathematics (STEM) to everyday situations.  Curriculum leaders emphasize the importance of incorporating real-world applications in teaching secondary mathematics and science (National Council for Teachers of Mathematics, 1989).  The State Agricultural Mechanics CDE is a contextual learning situation anchored in an authentic scenario.
Purpose and Research Objective

The purpose of this study was to investigate the effect of enrichment activities in contextual settings on the performance of selected groups of students.  The objective was to compare CDE Contest outcomes; the Written Examination, Team Individual Skill scores, and Team Activity scores between teams exposed to mathematics enrichment activities and those that were not.
Methodology
The study employed a causal-comparative quasi-experimental design (Gall, Gall & Borg, 2003).  Subjects were selectively exposed to a treatment, but were neither randomly selected nor assigned to the treatment group.  The data sources used to provide information for this study; results from subjects’ participation in the State Agricultural Mechanics CDE.  Scores information for the three separate data components; Written Exam Scores, Individual Skill Scores, and Team Activity Scores was obtained from the Judgingcard.com web site.
The target audience was composed of students enrolled in power, structural and technical systems courses in secondary schools in Texas.  The competitive selection process for the Agricultural Mechanics CDE was used to select the sample, preventing the random assignment of subjects to treatment groups.  Schools competing in the 2007 State CDE were given the opportunity to participate in the enrichment activity sessions.
Students who received enrichment activities in contextual mathematics served as the experimental treatment group.  Students in 16 schools not provided enrichment activities served as the control group.  Twenty-nine schools and 109 students competed in the 2008 Agricultural Mechanics CDE.  Thirteen schools who participated in enrichment sessions qualified to compete in the 2008 State Agricultural Mechanics CDE.
Institutional Review Board requirements were met.  During the treatment sessions, participants and teachers were given student and parental permission release forms, and asked to bring the signed forms to the State Agricultural Mechanics CDE.  Completed forms were collected during the examination component of the CDE.
Findings

The findings suggest that enrichment activities do improve individual and team performance on the Agricultural Mechanics Career Development Event.

The difference in Written Examination scores between cooperators and non-cooperators by team would be 36.96 (12.32 X 3).  The difference in the average Total CDE Score between cooperators and non-cooperators by Team was found to be 52.25.   The Written Examination score accounted for 71% (36.967.11 / 52.26) of the variability in Total CDE score by Team.  Cooperation status had a large effect on 2008 Written Examination Score.  Cooperating teams scored 12.32 points higher than non-cooperating teams; a score increase generally adequate to change the outcome of most career development events.

Cooperation status had a large effect on 2008 Team Total CDE Score.  The mean total numeric score of cooperating teams was 420.38, 52 points above the mean of non-cooperating teams.  The mathematics enrichment improved the total numeric scores of cooperating teams by an average of 52.25 points per team, or 17 points per individual.

Cooperation status had a large effect on 2008 Team CDE Rank.  Participating in the contextual mathematics enrichment improved their team rankings by an average of 8 places.
Recommendations
Consideration should be given to replication of this study at a national level with various other career development events.  Contextual problems appropriate for multiple disciplines can be developed and tested.  Involving other CTSOs could prove beneficial (Zirkle & Connors, 2003).
Consideration should be given to replication of this study with a greater focus on diversity.  A related study found that contextual mathematics problems incorporated into AFNR classroom instruction did provide a slight increase in student achievement for some ethnic groups (Jasek, 2005).  Efforts should be made to identify states where greater ethnic and gender diversity is represented in the participants of the agricultural mechanics CDE.
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