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Making Agricultural Research Come to Life for High School Students:

A STEM Initiative for Agricultural Education
Introduction


All across the country, agricultural programs are facing limited budgets and the need for collaboration to assist in implementing experiential curriculum has never been greater. In (State), two high schools have found a creative collaboration that is benefitting not only the high school students but also a state supported research campus, extension service, and the community.  This unique project encompasses several of the National Research Agenda’s priorities, but specifically: Priority 3, Scientific Professional Workforce, and Priority 4, Meaningful, Engaged Learning (Doerfert, 2011).  Through this program, students are developing skills needed to enter careers in agricultural research, and the nature of the program provides high levels of contextual student engagement.  The “Strawberry Project” allow high school agriculture students to engage in hands on learning at the research campus and experiment station while being instructed by their high school agriculture teachers and world renowned researchers. These research projects involving strawberry plant trials incorporate agricultural concepts, science methodology, and math skills while teaching students valuable 21st century skills such as teamwork and problem solving. These students possess a strong STEM background and diverse range of skills suitable for employment ranging from farm positions to laboratories upon their completed agriculture class. 

The incorporation of science and research is nothing new to the agricultural realm and was one of the main priorities of the Hatch Act. The Hatch Act emphasized the need for a strong relationship between those secondary high schools and experiment stations to better communicate the latest scientific information and technologies (Moore, 1988). With the recent government program, Race to the Top, and other STEM initiatives, it’s imperative that agricultural education make steps to assist in this effort to prepare students who are globally competitive and critical thinkers. This strawberry collaborative research project does those things.  The goals of this project included: expand students image of agricultural careers beyond production agriculture, incorporate scientific principles into high school agriculture courses, involve students in agricultural research and provide them practical experience, and utilize community resources for teaching agriculture.

How It Works


This particular project was initiated by the local state supported research station whose greenhouses were under construction.  The research station used part of the local high school greenhouses to raise their strawberry plants. The students assisted in caring for the plants and then both parties decided the collaboration was equally beneficial, allowing students to be involved until the completion of the project. The researcher updated the teachers about the current research procedures that need to be done and the teachers integrated those concepts into their curriculum. The high school students participated in laboratory experiences at the research stations with the guidance of both the agriculture teachers and researchers. Students learned plant growth and physiology, plant diseases, genetics related to plant improvement, and were involved in the field trial experiments from day one, including making hypotheses, collecting data, determining results, and then developing recommendations. Through their involvement, students were exposed to possible research-based careers in the science and agricultural industry.

Results to Date


Not only were over 175 students engaged in active applied research through this project, but also the teachers were provided with continuous professional development regarding the latest technologies and science techniques.  The emphasis on conducting scientific agricultural research that benefits the agriculture industry permitted students to be involved in every step of the process. Students enjoyed this “non-traditional” method of learning in a real world environment about plant physiology, plant varieties, nutrition, disease prevention, scientific methodology, math concepts, and research aspects. Students interviewed appreciated the opportunity to be exposed to new agricultural/science related jobs. They also discussed how the reinforcement of science concepts in the agriculture class helped them gain a better understanding. Research conducted by Myers and Washburn (2008) found that integrating science and agriculture concepts together increased student understanding and their problem solving abilities, supporting the statements made by the students concerning the strawberry project. Another study by Chiasson and Burnett (2001) found that high school students enrolled in an agriscience course scored significantly higher on the science portion of Graduate Exit Exam compared to those students who had not taken an agriscience course. These two studies support the positive impacts made by the incorporation of science into the agricultural curriculum. 
In addition to the learning outcomes, students were also involved in a service learning project. Strawberries not used for the experiment were collected and donated to the local mission to be distributed to the needy families in the community.  Students take pride knowing that their class work is also benefitting the community. 

Future Plans/Advice to Others


This strawberry project will continue this year, but has also expanded to include additional school-based research projects that involve experiments on container grown tomatoes in four high schools in the county. Each school is looking at a different horticultural practice to discover the best practice for producing quality fruit. This collaborative project is continuing to engage more students and agriculture programs with its unique integrated approach. It is hoped that this project will serve as a model for more high schools and state supported research stations. Currently, meetings with other experiment stations are taking place to discuss collaborative opportunities with agriculture programs across the state. By sharing the strawberry project experiences with others, duplicate programs can be designed and implemented to focus on horticultural crops for that area. There is also discussion to include more science classes as well as the Advanced Placement Statistics classes to provide them with the hands on skills related to their particular subject. The integration of science and research into these courses will help students be successful in their high school career and future. 
Costs/Resources Needed

There are no costs associated with this project due to the close proximity of the research station to the high schools. Typically, the schools budget does include the use of activity buses to transport students to lab activities and other curriculum related events. Access and proximity to research stations also play a key role in the implementation of this project. The research station provides the resources for the experiments. In the strawberry project, the school greenhouses were used until the greenhouses on the research campus were completed which could have resulted in some costs. 
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