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Introduction and Theoretical Framework

The Internet is having a significant impact on education, and online learning offers many advantages over traditional classroom instruction (Draves, 2002).  One advantage is that course management systems automatically collect data on the extent to which students interact with course materials, with other students, and with the instructor. An opportunity exists to mine this data for clues on how to enhance teaching and learning online. 
This study was framed by Kearsley and Shneiderman’s (1998) engagement theory.  “The fundamental idea underlying engagement theory is that students must be meaningfully engaged in learning activities through interaction with others and worthwhile tasks” (para. 1).  Michael Moore (1989) operationalized interaction to include three types: learner-learner, learner-instructor and learner-content. Swan (2003) placed learning at the intersection of these three types of interaction. Consistent with the idea that interaction is important, Hrsastinski (2009) theorized that online learning results from participation.
Time on task studies from the 1970s suggest that overall engagement is associated with learner achievement (Stallings, 1980).  More recent studies (Pratt-Phillips, 2011; Syler, Cegielski, Oswald, & Rainer, 2006; Wang & Newlin, 2000) involving online courses have shown that some measures of interaction correlate positively with grades. However, evidence from these studies is not sufficient to make generalizations across a variety of students and subject areas.  As a result, Roberts, Moore, and Dyer’s (2005) recommendation that research be conducted to determine how much interaction is taking place and how much is needed remains relevant. 
The purpose of this study was to analyze interaction in an online graduate-level research methods course taken by students majoring in agricultural education and related disciplines.  Objectives of the study were as follows: (1) describe student interaction by grade group and year; (2) describe associations between specific interactions and percentage grade in course by year.

Methodology

The population included 117 graduate students enrolled in an online research methods course taught one time per year over a five-year period of time.  To address the first research objective, students’ grade in course was used to form two groups.  The first group consisted of 59 students who earned grades of B+ or lower.  The second group was made up of 58 students who earned grades of A- or A.
Although updates were made to the course over time, the overall instructional design remained consistent.  Tools used in the course included course content, assessments, calendar, discussions, mail, syllabus, roster, and grades.  The frequency of interactions recorded by the course management system were not factored into course grades. 
	WebCT Vista/Blackboard Version 8 was the course management system that was used each semester.  The tracking tool was used to generate reports of student interactions.  Data were analyzed with PASW Statistics 18 Release 18.0.0.  Means, standard deviations, and Pearson correlations were used to summarize the data.  Effect sizes for Pearson correlations were based on Cohen’s (1988) descriptors.

Results

Overall, there were 54 comparisons between groups of students who earned grades of B+ or lower and those who earned grades of A- or A.  In 45 of these comparisons, the average number of interactions for the A- or A groups exceeded the average number of interactions for the B+ or lower groups.   The groups of students who earned an A- or A had a higher mean for number of sessions, total time in minutes, discussions read, and content files viewed in every comparison with the groups of students who earned a grade of B+ or lower.  Furthermore the groups of students who earned an A- or A had a higher mean for discussions posted, mail messages sent, mail messages read, and content folders viewed in a majority of comparisons with the groups of students who earned a grade of B+ or lower.  In three of the five years studied students in the group earning grades of B+ or lower had a higher mean for number of times viewing the course calendar when compared to the group earning grades of A- or A.
Pearson correlations were used to describe the associations between interactions and students’ final percentage grade.  The number of sessions, total time in minutes, number of discussions read, and number of content files viewed were positively correlated with achievement in each of the five years studied.  The magnitude of the associations between specific interactions and percentage grade in course varied significantly by year.  For example, the effect size for the correlation between number of sessions and final percentage grade was large in one year, medium in 2 years, small in one year and had no effect in one year.  Besides number of sessions, the variables with moderate effect sizes in at least two years were total time in minutes, number of discussions posted, number of discussions read and number of content folders viewed.

Conclusions and Recommendations

Overall engagement, as indicated by frequency of interaction, was related to student achievement in the online research methods course over a five-year period.  In addition, learner-content, learner-instructor, and learner-learner interaction all had an influence on grades.  Interaction with course content had the greatest impact on achievement.  To promote positive learning outcomes, instructors should engage students early and consistently throughout the course in interactions with the course content, with the instructor, and with other students.  
The magnitude of the associations between grades and specific interactions varied by year.  This suggests that instructors should not expect any particular amount or form of interaction to be reliably predictive of a group’s achievement and certainly not of individual achievement.  We know that students differ in the ways that they approach learning and in their need for different types of interaction.  To accommodate a range of student needs and preferences, it is recommended that students be afforded a variety of ways to interact with the course content, the instructor and each other.  This recommendation is consistent with Moore’s (1989, p. 6) admonition “that distance educators in all media do more to plan for all three kinds of interaction”.
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