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Introduction/Need for Innovation
College students pursuing agricultural education need “extensive and intensely supervised clinical work integrated with course work using pedagogies that link theory and practice” as a critical component of a successful teacher education program (Darling-Hammond, 2006, p. 1). Creating clinical work experiences that are engaging and significant to the agricultural education student throughout their college career, beyond traditional education courses, is challenging.  
Within the context of clinical experiences, the concept of mentoring has been shown to be meaningful.  For example, the power of mentoring, where the agricultural education student serves as the mentor, building relationships with students with a shared goal, provides a multitude of benefits to the mentor, as well as the mentee (Amaral & Vala, 2009; Salzman & Strobel, 2011).  Agricultural education students need experience building relationships to aid in their future career as an agricultural educator.  Jacobi (1991) identified fifteen characteristics of mentoring relationships through a review of the mentoring literature. Examples include advice/guidance, role model, acceptance/support/encouragement, socialization, stimulate acquisition of knowledge, and training/instruction.  When specifically examining the mentoring of middle and high school students, Catalano et al. (2002) recommend a focus on developing the knowledge, competencies, and confidence needed to successfully undertake their responsibilities. 

Coupling mentoring with service-learning adds a unique component to the learning experience. Service-learning is a type of experiential learning that stems from a sense of civic responsibility, gives students direct control of the learning process and is a means of developing skills transferable to the workplace (Robinson & Torres, 2007).   Providing agriculture students with the skills to improve and maintain water quality through a service-learning project, coupled with hands-on mentoring and monitoring, will promote a long-lasting conservation ethic and better prepare students for the workplace. 

How it Works

A grant was funded through the Minnesota Environment and Natural Resources Trust Fund (ENRTF) to facilitate a partnership between Southwest Minnesota State University (SMSU), area public schools, and state agencies. For this experience, SMSU agricultural undergraduates served as the mentors to high school and middle school students while promoting stewardship of clean waters through river monitoring.  During Activity 1, twenty-four agricultural education students took a semester long course that taught water quality content and mentoring techniques to undergraduate students. This course is unique in that it includes travel to area schools and monitoring at the river during the semester. One hundred forty-three students were involved fall 2016 and another 139 in spring 2017. Working in small groups, students learned protocols and acquired hands-on experience with test kits and meters during the mentoring activities. The next day, all students traveled to the Redwood River to monitor ten different parameters at three sites:  one site as the river comes into town, one site in the middle of town, and a third site as the river leaves town.  During Activity 2, agricultural education students attended a workshop on “Ag and Water Quality” to learn scientific principles, issues related to river water quality, connect with local state agency personnel, and learn protocols for the Minnesota Pollution Control Agency (MPCA) Citizen Stream Monitoring program (CSMP). The agricultural education students then visited with local FFA members and two high school classes to promote environmental stewardship and clean water with the ultimate goal of students adopting a site for the Citizen Stream Monitoring program (CSMP).
Results to Date/Implications

Evaluation of Activity 1 using pre-post content quizzes showed significantly improved scores on the post-content quiz at all grade levels, compared to the pre-test for both fall and spring. This reinforces the importance of linking theory and practice as the agricultural education students were able to increase their content knowledge through clinical teaching experience.  A Civic Engagement Survey indicated that students at all levels value water conservation efforts; 100% of students at all grade levels agreed that water conservation is important and most students indicated that they felt a responsibility to help conserve and improve water quality in their communities.  This is an important finding as the agricultural education students go into the classroom with a more complete understanding of the significance of water quality in Minnesota. There was also a significantly higher score for Civic Engagement for students at all three grade levels (73% for 7th grade, 82.1% for 10th grade, 97.4% for college) compared to a 10th grade control group (48.5%) not involved in the project.  This indicates that through these clinical experiences, agricultural education students gained both content knowledge and a sense of civic responsibility and were able to successfully pass this information on to younger students. Evaluation of Activity 2 showed improved scores on the post-content quiz for 100% of participants. These scores indicate that agricultural education students recognized how agriculture practices potentially impact water quality, which is information that can be shared with their future students.  In addition, one student volunteered for the CSMP and adopted a river site to monitor long term. 

Agricultural education students see value in this experience based on comments from end of semester surveys. As stated by one student: “It benefits me because it is a learning experience on teaching a group of students which relates to my major in [Agricultural] education.” 
Future Plans/Advice to Others
Agricultural education students will continue to enroll in the course as part of their teacher education program at SMSU.  Therefore, Activity 1 of the project will continue in the future.  This project has one university class of mentors, 3 high school classes and 3 middle school classes, but could be easily scaled down to reduce costs and complexity. This is a novel mentoring approach to learning material and allows undergraduates to gain knowledge and confidence, as well as develop skills transferable to their future jobs as teachers. The civic engagement component connects real world agricultural issues to the classroom.       
Costs/Resources Needed
A Minnesota ENRTF grant provided funds to purchase enough equipment ($7000) so that students could be mentored in 13 small groups (one university student with two high school and two middle school students) and allow redundancy (two different groups measured the same parameters) which allowed for evaluation of the quality of the data. Ten different water quality parameters were measured (dissolved oxygen, temperature, pH, turbidity, flow, ammonia, nitrate, phosphate, alkalinity and coliform bacteria).  The other cost for the project was busses to transport students for mentoring, and transporting students to the river for monitoring day (~$1200 per semester). Bussing costs could be offset by charging a small ‘Lab Fee’ for undergraduates enrolled in the course. 
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