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Plant Science Graduate Students’ Reflection Ratings of Learner-Centered Teaching
 After Teaching a K-12 Audience
Introduction
Educational reform of graduate programs continues to highlight national research agenda (National Research Council, 2012). Graduate students are encouraged through their programs to find meaning and understanding in regard to other published studies. It is this unrecognized emphasis on active learning by the student that is sometimes in conflict with the common teaching practice by university professors. It is critical that graduate students entering the workforce are prepared for the diverse challenges that they will face in their careers. A key outcome of the National Research Agenda is to develop “a sufficient supply of well-prepared agricultural scientists and professionals to drive sustainable growth, scientific discovery, and innovation in public, private and academic settings” (Doerfert, 2011, p. 9).
In order for graduate students to be prepared to disseminate their research for the next generation, these graduate students require an assortment of professional experiences that enable them to transfer their experiences in research facilities and classes to educate a diverse audience while employing a variety of approaches. Learner-Centered Teaching (LCT) has become a more widely used approach in university classrooms (Blumberg, 2008). The science of learning needs to be explored and utilized by future agricultural research and academic professionals to assist active learners who desire the understanding of complex subject matter (Bransford, Brown & Cocking, 2000). 
Graduate students at a land-grant university participated in a class taught by a graduate teaching assistant and associate professor using LCT methods. The graduate students on research assistantships for the Agriculture and Food Research Initiative Plant Breeding and Education project were required by their grant to disseminate a concept from their research to a K-12 audience. The purpose of this study was to describe the graduate students’ self-perceived abilities with Learner-Centered Teaching after a K-12 classroom teaching experience.  
Theoretical Framework
	Learner-centered teaching encompasses 14 psychological principles as determined by a task force for the American Psychological Association (1997).  The summary domains divide the principles into five areas of prominent educational theory analysis.  The social process of learning for a student is impacted by how the instructor engages with their audience or through what is termed the situation or context (Blumberg, 2008). A learner-centered teaching model organizes practical areas of focus for instructors to adapt to the role as a facilitator of learning (Weimer, 2002). Reflection plays an important role in teacher development (Scanlan, Care, & Udod, 2002), and rubrics help instructors discriminate the progress of their abilities within the learner-centered teaching criteria (Blumberg, 2008). 
Methodology
At the conclusion of a K-12 teaching experience, 16 graduate students completed a two sided self-reflection rubric. The rubric consisted of descriptive ratings for Learner-Centered Teaching and PRAXIS III domains. The graduate students (9 females and 7 males) retrospectively, evaluated their pre and post teaching abilities according to the actions exhibited by their class of students within the LCT domains of “Active learning”, “Inquiry learning” and “Contextual learning”. There were five separate criteria listed for active learning, four criteria for inquiry learning and one for contextual learning. Graduate students also rated their actions according to PRAXIS III criteria established under the domains of “Planning”, “Learning and Instruction”, and “Environment”. The 14 doctoral and 2 masters graduate students rated themselves according to criteria established under the following levels of Low Evidence = (0-1) Medium Evidence = (2-3) and High Evidence = (4-5) specific to the designated content criteria. Means and standard deviation of each single criteria and collective domain areas were computed using SPSS.
Findings
Graduate students who taught using learner-centered teaching approaches in their university courses identified an increase in their ability to engage learners in their K-12 audience as evidenced by the increase in an LCT specific criteria mean from 2.23 to 3.85. Graduate students also identified their application of enabling K-12 students to use inquiry learning to solve complex problems as evidenced by the increase in a mean from 2.00 to 3.34. The variable containing a collective active learning mean increased from 2.65 to 3.63. All differences had large effect sizes; as such students rated their LCT strategies and teaching skills higher at the end of the teaching experience compared to how they retrospectively rated themselves on these domains. 
Table 1 
LCT and PRAXIS Performance 
	Domains
	Pretest
	Posttest
	Effect size

	LCT
	Active Learning
	2.23 (.69)
	3.85 (.62)
	2.47 (Large)

	
	Inquiry Learning
	2.00 (.86)
	3.34 (.73)
	1.68 (Large)

	
	Contextual Learning
	2.65 (1.26)
	3.63 (1.20)
	.87 (Large

	Teaching
	Planning
	2.41 (.69)
	3.89 (.50)
	2.46 (Large)

	
	Learning & Instruction
	2.61 (.68)
	3.89 (.74)
	1.80 (Large)

	
	Environment
	2.89 (.59)
	3.83 (.49)
	1.73 (Large)


[bookmark: _GoBack]Scale: Low Evidence = (0-1) Medium Evidence = (2-3) and High Evidence = (4-5).
Conclusions
Overall, graduate students reflectively reported an increase in their abilities to implement active learning, inquiry learning and contextualized learning. Graduate students self-reported high evidence on all domains except for inquiry learning, which was rated as medium evidence. Graduate students reported they taught using active learning strategies more than inquiry and contextual learning. This finding suggests that they may feel most comfortable in using active learning as a learner-centered teaching strategy.
Implications
The instruction using LCT approaches with graduate students reflects the applied methodology of LCT by Blumberg (2008). Because students identified a greater increase in overall active learning than inquiry learning, it would be valuable to examine the challenges of implementing inquiry learning activities in similar short-term engagement classes. Engaging graduate students in K-12 outreach may increase workplace skills for both graduate and K-12 students. Lastly, future studies should investigate possible differences in how graduate students implemented LCT strategies based on their previous educational experiences. 
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