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Assessment of Student Engagement and Discourse During Undergraduate Laboratory Instruction
Introduction/need for research
Research shows the activities, lessons, goals and instructional practices in most laboratory courses have not kept pace with the changes in modern science (NRC, 2003).   In the college setting, laboratory experiences play a crucial role in many courses’ content. But do these laboratory experiences really engage and motivate students for learning? If laboratory experiences are meant to help build content knowledge and an understanding of scientific concepts then we must be sure students are engaged and that the laboratory instructional activities provide opportunities for students to discuss scientific concepts and principles. 
Most undergraduate laboratories are centered on performing confirmation labs, following established procedures and struggling to make meaningful connections, instead of  designing experiments and engaging in scientific discourse as they would in modern practices of science (Rissing & Cogan, 2009). For years secondary and post-secondary schools have utilized laboratory experiences to help students build content knowledge, scientific principles and inquiry, but there is little research to help teachers guide these experiences to ensure quality student learning. This study addresses the fourth priority area of the National Research Agenda (Doerfert, 2011), which calls for research exploring “meaningful, engaged learning in all environments” (p. 9). As there is little known about student engagement and discourse during undergraduate laboratory classes and how it effects student learning of science concepts and principles, it is essential to discover the role engagement and discourse play in creating meaningful learning for students.
Conceptual Framework
The framework for this study was provided by Dunkin and Biddle’s (1974) model for the study of classroom teaching. Dunkin and Biddle differentiated the study of classroom teaching into four categories of variables; presage, context, process and product. The authors’ model creates a theoretical causal relationship that the presage and context variables have on the process variables, and then creates an additional causal relationship between the process variables and the product variables. For the purposes of this study, there are two sets of variables to focus on. The presage variables for the focus of this study are; instructor training and instructor experience. The process variables this study explored were student discourse and engagement in the laboratory setting. 
The purpose of this study was to examine the different levels of engagement and types of discourse in a college undergraduate laboratory setting.  In order to achieve this purpose, the student’s engagement levels and discourse levels during an undergraduate entomology laboratory were described. The instructors training and experience was categorized and the relationship between instructors training and the levels of student engagement and discourse in the laboratory was examined.
Methodology
The sample for this study was drawn from the [University]’s Introduction to Entomology laboratory during the summer 2012 semesters. The observations were taken for two laboratory class sessions in each laboratory section sampled. The study is a descriptive study based on observations using the Laboratory Instructional Practices Inventory (LIPI) (Sadler, Puig & Trutschel, 2011) to assess the amount of engagement and discourse in the labs. The LIPI is an instrument to guide observations of a researcher in a laboratory setting. The LIPI divided engagement into 4 categories: disengagement, passive engagement, task-oriented engagement and epistemic engagement.  The LIPI also provides codes to allow observers to classify what students were doing during a particular lab with the discourse scale; Ranging from “students are not talking”, “students are talking about topics unrelated to the laboratory” to “students are talking about the integration of science concepts and theories” (Sadler, Puig & Trutschel, 2011).  As this instrument has been utilized only for classroom assessment purposes there has been no previous calculation of reliability and validity scores. 
Findings
After analyzing the engagement observations, the most frequent rating of student engagement was at the “Task-Oriented” level (57%), meaning students were actively involved in specific tasks or procedures. Passive Engagement was observed during 24% of the observation points. The highest level “Epistemic” engagement was observed the least, consisting of less than 4% of the observations. The instructor with the least amount of teaching experiences that had the highest levels of engagements over all classes.
Regarding discourse levels, no significant difference between the instructors was observed. Thirty-four percent of the observation points indicated ‘No Discourse’, meaning that students are were not talking. While 35% of the observations occurred at the ‘Conceptual’ discourse level, indicating students were talking about the basic science concepts related to the laboratory experiences. The highest level of discourse was observed only once during the data collection points (1.5%), meaning students were talking about conceptual concepts and integrating science concepts and theories into their discussion. ‘Procedural’ discourse occurred 22% of the time.
Conclusions and Implications
Although students were engaged at the ‘Task Oriented’ levels, the highest level of engagement rarely occurred indicating students were not often engaged in the higher order cognitive demands of scientific practices. Given student ambition level at a university level, the likelihood of no engagement was unlikely. Further, the epistemic engagement may be difficult for students to achieve without proper guidance. A majority of the discourse occurred at either the ‘conceptual’ level revealing students were talking about the basic science concepts involved with that specific laboratory. The percentage of observations indicating the ‘no discourse’ level implies  students spent a good deal of time either listening to a lecture or working independently. 
The findings of this study align with previous research (Rissing & Cogan, 2009) which found students laboratory experiences mostly engage them in task oriented procedures that allow require them to only focus on one topic at a time. There is a need for future studies examining the engagement and discourse levels that occur in university laboratory classes, to explore potential practices that could increase engagement and discourse levels to those that require students to increase their integration of science skills and concepts. 
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