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Increasing Access to Undergraduate Research

Introduction 

Undergraduate research is an increasing focus of higher education across all institutions, particularly colleges of agriculture and life sciences (Cooper et al., 2019). The benefits of undergraduate research as an experiential learning pedagogical technique in curricular and co-curricular settings have been well documented, including transferable skill development, critical thinking, and interpersonal communication. Notably, students who have participated in undergraduate research experiences have higher rates of attaining a scientific bachelor's degree, acceptance into graduate school, and longer time in future science research opportunities presented to them (Hernandez et al., 2018). Additionally, experience conducting research increases students’ capacity to adjust to new situations and solve challenging problems. Factors contributing to student success in undergraduate research include a strong mentor relationship with faculty who have shown promise for guiding new and emerging scholars (Cooper et al., 2019). 

Besides preparing students to succeed in research, faculty must be prepared to lead undergraduate research efforts (Davis et al., 2020; Morales et al. 2016). Historically, this department has offered minimal undergraduate research opportunities to students, largely due to limitations in faculty capacity and experience working with undergraduates in a research capacity. 
Program Phases 

	The undergraduate research program has two main components: (a) incorporating an undergraduate research experience into an existing introductory course for all students majoring in Agricultural Sciences and (b) working with committed faculty members within a community of practice (CoP) to provide professional development and accountability for mentoring undergraduate students. 

	First, the students enrolled in a required course are exposed to a two-module curriculum that gives a high-level overview of general research and features recent scholarship conducted by faculty members in the department. The students engage directly in data analysis by analyzing a short scene from an open-access interview to develop themes. Finally, students should consider a career-related question they are curious about and what data would be needed to address it.

Building upon the two modules, students will implement basic data analysis strategies in their undergraduate service projects. Specifically, students in an existing required course must do 16 hours of undergraduate service related to their major at a service site of their choice. As part of their 16 hours of service, students interview 2-3 people. Students then code the interviews for overarching themes and prepare a presentation for the class. These activities aim to scaffold students' experience and help them feel comfortable with research.

For our second component, the project team developed a CoP to provide faculty professional development (e.g., structuring an undergraduate research experience to benefit both faculty and student) and accountability for mentoring undergraduate students. The CoP will be purposeful in discussing methodologies and research topics/questions that are well-suited to undergraduate exploration and align with students' current research interests.

Results to date/implications  

	During this program’s pilot phase, the project team developed the draft instructional curriculum for the content embedded into the existing courses. Along with the instructional content, the team created student assessments to reinforce the undergraduate research opportunities and support student development of their own ideas about research that is of interest to them. A project team member taught the new curriculum as a guest speaker in both courses and assisted with reviewing student assignments. The revised instructional and assessment materials are formatted for ease of use by others under the creative commons copyright policies. They are available for public access through the university’s platform.
	
	This year the CoP includes the three-faculty involved in this project. Beginning in the fall, all department faculty interested in offering undergraduate research experiences will be invited to participate in the CoP. The CoP collaborations will include a Google Shared Folder to allow all participating faculty to access the project resources.

	There is currently one undergraduate student engaged in research associated with the initiatives of this project. The anticipated involvement of other students will begin during the summer and continue throughout the academic year.

Future plans/advice to others  

	The project team provides its curriculum resources to others through the university’s open-access platform. These resources are published with a creative commons copyright allowing others to modify and use them for their classes. The expectation is that users will acknowledge the original authors of the materials according to the creative commons copyright policies. This public access will minimize the cost of the materials needed to implement this program at other universities. 

Next fall, the project team will work with the instructor of the first-year experience course to modify an existing assignment that students must meet with their advisor to introduce themselves and share their interests as they start their collegiate experience. The addition will be to request the advisors specifically share their research focus area and current work with their advisees during this introductory meeting. The research team will ask faculty to share how they collaborate on research with other faculty both in and outside of the department. 

Costs/resources needed 

This project involved no additional costs to the department. The instructional components are embedded into existing courses. Other departments interested in implementing this formalized undergraduate research initiative are welcome to use the instructional materials we publish on our university’s open-access platform. The student research opportunities should be linked to existing faculty work, requiring only a small amount of additional faculty time. As part of faculty responsibilities, they are expected to work alongside of undergraduate researchers. 
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