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Secondary Agricultural Science Students and Contextual Learning
Introduction
Many of today’s high school students learn better in contextual situations.  This concept is widely supported by creditable entities such as the National Council for Teachers of Mathematics (National Council of Teachers of Mathematics, 1989), the American Association for the Advancement of Science (AAAS, 1990), and the National Research Council (1990, 1996).   The National Council of Teachers of Mathematics, in particular, recognizes the importance of learning to apply mathematical tools to solve a widening variety of problems (Seeley, 2004).  The National Council of Teachers of Mathematics understands the importance of teaching mathematics in a real-world context (1989).  The recent report of the National Mathematics Advisory Panel (2008) indicates that teaching in real-world scenarios improves secondary mathematics achievement issues such as fractions, basic equations, and functions.
Conceptual / Theoretical Framework

Learning of value or interest to the learner is that which helps the learner make sense of his or her surroundings (National Research Council, 1990).  This context – appropriate learning allows the learner to link new knowledge and skills with previously acquired knowledge more efficiently.  The most effective learners are those who can successfully apply prior learning to new contexts.  The SCANS Commission asserts their support of contextual learning as the most effective method of developing many skills needed in the real world (U.S. Department of Labor, 1991).  Learning through integrated situations develops problem-solving skills more effectively than methods such as memorization and recitation (Driscoll, 2000).
The National Research Council and the American Association for the Advancement of Science repeatedly emphasize the importance of contextual learning situations, linking content across subject matter disciplines, and encourage opportunities related to mathematics and science and the world of work (American Association for the Advancement of Science, 1990; National Research Council, 1988, 1990, 1996).  Problem-solving skills developed through contextual learning situations increase student achievement.
Some of today’s students seem to lack what can be called mental mathematics agility.  Many students are taught the rules of mathematics, but are not taught applications of mathematics.  The content of many exit –level mathematics assessments is composed of approximately equal amounts of Algebra I and Geometry objectives.  Many of the most-often missed objectives are those dependent upon students’ conceptualization skills (Silvey, 2007).

Learning in context enables students to gather information from different sources to address issues of personal significance and transfer the knowledge developed in the process to future situations (Edwards, 2000).  Embedding the knowledge in an authentic context is critical to the situated learning process (Lave & Wenger, 1991).  Instructional context has been shown to have significant influence on student achievement in mathematics.  Secondary agricultural education serves as that effective instructional context on a daily basis for many students (Shinn, Briers, Christiansen et. al., 2003).  For situated cognition and anchoring efforts to be effective for learners, mathematics and science activities must be smoothly imbedded and indistinguishable from specific agricultural curriculum content (Balschweid, Thompson & Cole, 2000).

METHODOLOGY

The data collection method consisted of a written questionnaire administered to students participating in the 2008 State Agricultural Mechanics CDE; there were no early or late responders, and no follow up methods were possible.  A total of 109 students on these 29 teams participating in the CDE provided 100 survey instruments.  One survey response was discarded due to the respondent’s failure to answer any of the items, resulting in 99 usable survey instruments (90.8%).  Data from the usable instruments were analyzed using descriptive and correlational techniques.  

RESULTS / FINDINGS

All students had taken at least one agricultural science class.  Students may take more than 1 course; many students may have selected more than 1 class on the survey.  In excess of 80% of all participants had completed Algebra I, Algebra II, and Geometry; the three mathematics courses taken by the majority of high school students prior to the 4 X 4 requirement ([state] Education Agency, 2007).  Slightly less than 1/3 had taken pre-calculus, and less than 1 in 10 reported taking a contextual mathematics course such as Mathematical Models with Applications, which is specifically identified as one an acceptable mathematics course in the current [state] recommended graduation plan ([state] Education Agency, 2007).  The majority of respondents indicated having completed Biology I, Chemistry, and Integrated Physics and Chemistry.  These represent the most popular science courses prior to the institution of the 4 X 4 graduation plan.  The total percentage of students enrolled in the three contextual science courses barely exceeds 20%; agricultural science as a contextual science area, is at a competitive disadvantage.  Student course-taking is focused on the three required science courses.  Students are seldom encouraged to take contextual science courses.  However, the findings suggest that students appear to choose contextual science courses more frequently than contextual mathematics courses.

IMPLICATIONS / RECOMMENDATIONS / IMPACT ON PROFESSION

Current curriculum reform efforts recommend the incorporation of discipline-specific contextual mathematics and science courses as an acceptable component of graduation plans.  It is hoped that these courses will actually be contextual, and designed to enhance student learning and problem-solving skills (Suydam, 1990), rather than remedial, and designed to serve as reinforcement classes for end-of-course examinations in science and mathematics.

Implications relative to Mathematical Applications courses may impact a variety of areas.  Increased enrollments in courses with contextual frameworks such as Mathematical Applications can result in improved student achievement in mathematics.

Current mathematics and science course sequencing options are excessively prescriptive.  Scheduling options lack opportunities for students to enroll in contextual mathematics courses at grade levels where integrated instruction may be more effective.  Students would experience significant improvement in overall mathematics, science, and CTE achievement when contextual learning is present across a district’s curriculum (Lindner, Edney & Jones, 2003).

The Office of Adult and Vocational Education (OVAE, USDE) should make a stronger case to the Institute for Educational Science (IES) regarding the inclusion of contextual learning research. States continue to struggle with assessments that are effective and rigorous.  Contextual learning will continue to be a leading research topic (Osborne, 2006).
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