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ABSTRACT

There is a critical need for research related to online class size and learning outcomes. Accordingly, the determination of class size and learning outcomes measured indirectly by classroom discussion interactivity based on Vygotsky’s Socio-Cultural Learning Theory, as well as directly by final course grade percentages has significant implications for online course delivery. The purpose of this research study was to examine the number of substantive discussion posts and final course grade percentages between large online classes (>20 students) and small online classes (<10 students) for significant differences and correlations. A retrospective comparison between 5 large and small online masters level healthcare management courses delivered between 2004 and 2005 was evaluated. The results indicated significantly different substantive discussion posts in the large class cohort at 76.3 as compared with the small class cohort at 49.9. Similarly, the average final grade percentage in the large class cohort was 91.1% and significantly higher than the average final grade percentage in the small class cohort of 84.9%. The correlation between average number of substantive discussion posts and final grade percentages in the large class cohort was qualified as “high” at 0.864 and significantly different from the small class cohort value qualified as “moderate” at 0.670. 
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I. INTRODUCTION
Colleges and universities in the United States and the world are increasingly engaging in online education. In fact, the United States Department of Education estimated collegiate enrollment in distance education at over 2.6 million students in 2004 [1]. As a result of this phenomenal growth in online education it is imperative that the research and practice foci shift to increasing the efficacy of this modality. Specifically, online education providers are engaging in numerous process and delivery improvement based research efforts which commonly involve the topics of optimal class size and learning outcomes.  Efforts to improve online learning outcomes have largely focused on methods to increase social interaction among teachers and students according to Smith and Fernyhough [2]. Invariably, these quality programming efforts have involved the discussion of optimal online class size to achieve optimal learning outcomes based on the indirect measurement of student discussion interactivity and based on Lev Vygotsky’s Socio-Cultural Cognitive Theory, or the direct measurement of learning outcomes based on final grades. 

A.  Indirect Measure of Learning Outcomes: Student Discussion Interactivity and Vygotsky’s Socio-Cultural Cognitive Theory 

Vygotsky’s [3] Socio-Cultural Cognitive Theory is the basis for typical online asynchronous courseroom learning assessment techniques in which increased social interaction is directly related to increased cognitive development. In short, Vygotsky’s theory and subsequent research supportive of the theory indicated that increased social interaction among students also increases cognitive development. As a result, asynchronous learning almost unanimously utilizes the courseroom learning assessment technique or modality of discussion threads. In other words, increased discussion interactivity among students and between faculty and students is directly related to learning outcomes. However, the majority of research supporting this theoretical application in online learning does not consider the impact of class size on discussion interactivity.
In application of Vygotsky’s theory, online educational institutions have focused the majority of content delivery systems utilizing discussion threads as a modality to create an atmosphere where students have maximal interaction with other students and instructors in order to optimize learning outcomes and cognitive development. Despite this standard online courseroom modality, online institutions have long searched for research related to the optimal class size in which to optimize social interactivity of the students. Traditional brick and mortar educational institutions have generally found smaller class sizes result in the most interaction between students and faculty, and yet this generalization has yet to be determined if these results are transferable to the online delivery of education according to Parbudyal and William [4]. Consequently, the elusive search for optimal online class size that results in maximal student discussion classroom interactivity continues.

B.  Direct Measure of Learning Outcomes: Final Grades Online vs. Onsite
Specific research related to the “no significant difference” learning outcomes between online and traditional onsite education venues is ongoing. Sims, Dobbs and Hand, [5] reported that studies have demonstrated both positive and negative impacts in terms of effectiveness and achievement of outcomes between online and traditional higher education delivery modalities. This may directly reflect the fundamental differences in learning styles between the traditional face-to-face and virtual (online) classroom being structural: speaking and listening in the traditional classroom versus typing and reading in the online classroom according to Wiesenberg [6]. Moreover, studies by Parbudyal and William [4], Driver [7], Dutton, Dutton and Perry [8] all reported that once courses are effectively managed by instructors, online education can be the same quality as, or even better than the regular in-class method due in part to fostering an increase in participation by students citing one of the major limitations of online learning is based on auditory, kinesthetic learners.

Glahn and Gen, summarize the “no significant difference” phenomena by stating, “Online teaching is not better than face-to-face teaching, nor is it worse. It is simply different” [9, p. 777]. Both online and traditional methods of higher education delivery are unique and have their own advantages and disadvantages. However, the goal in both traditional and online educational delivery systems is to maximize the best features of teaching in order to promote optimal active student-centered learning which is directly related to the indirect measurement of learning outcomes through student discussion interactivity and Vygotsky’s Socio-Cultural Cognitive Theory. Moreover, the majority of research literature comparing online and onsite learning outcomes have been based on the direct measurement of final grades.

In an exhaustive search of the literature, Achilles, Finn and Bain [10] reported in a traditional higher education classroom setting that small classes (13 to 17 students) compared with regular class sizes (23 to 26 students) provided higher student learning outcomes as determined by final grades also citing anecdotal evidence of more student discussion interactivity in the smaller classes. The authors went on to conclude that economically disadvantaged and some ethnic minorities performed better in smaller classes which is another area for further investigation in online education. Lou, Abrami and Spence [11] also reported increased student achievement in traditional higher education classroom settings favored small group learning sizes. In Abrami, Lou, Chambers, Poulsen and Spence’s [12] latest study involving class size and learning outcomes in traditional higher education classroom settings, the results confirmed previous research findings related to smaller class sizes and higher student learning outcomes. However, the authors stated that this was most likely due to the fact that smaller class sizes allow for more social interaction amongst the instructor and student peers which is not as prevalent in larger class sizes. 

C.  Purpose
As a result of the research review, it appears that smaller traditional (face to face/onsite) higher education class sizes are related to better learning outcomes as measured by final course grades and student discussion interactivity. However, there is considerable debate among educators as to whether this generality is directly transferable in online education given the different primary mode of learning. Grandzol [13] supported this conundrum by advocating for validation of best practices in online education related to optimal class size. However, the looming question that remains to be researched is whether or not class sizes and learning outcomes in traditional classrooms based on size are comparable to online delivery systems?
The purpose of this research study was to examine the number of substantive discussion posts and final course grade percentages between large online classes (>20 students) and small online classes (<10 students) for significant differences and correlations.

II.  METHODS
The design of this study is retrospective and quantitative in nature. Specifically, 5 sections of an identical masters level healthcare management course taught between 2004 and 2005 with more than 20 students per class successfully completing the course were evaluated for the number of substantive discussion posts and final course percentage for each student and compared with 5 sections of the same course during the same time frame with fewer than 10 students per class, but also successfully completing the course. The sample for this research was obtained using a convenience technique. The convenience of the researchers to access course discussion posts from the previous two years of masters level healthcare management and administration courses was governed by the archives available on the institution’s computer server. 
In researching the relationship between online class size and the quantity of substantive threaded discussion posts representative of class discussion interactivity, the authors have identified many associated assumptions, limitations and delimitations. Threaded discussions are simply a place where students and instructors post questions for discussion and responses in a public arena for everyone to read and react to in the online platform. Nearly all online education programs require student and teacher participation in threaded discussions. Moreover, “substantive” discussion posts involve an assessment of quantity and quality of communication contribution by the student to the faculty or fellow students. Threaded discussions are only one component of the final grade percentages (e.g., 20%) with additional assignments which included mini-papers, a final term paper, and final exam comprised the remaining 80% of the final grade percentages. It is also important to note that in order for students to earn maximum threaded discussion points for each course, a minimum of 48 substantive posts were required. No limitation or grade penalty was placed on the number of substantive posts.
The study did not delineate between individual student computer proficiency, differences in student computer technology including Internet service, age or experience, predominant learning style, learner satisfaction, learner motivation, or personal circumstances. In addition, the analysis of unsubstantive discussion posts by some students may have had an impact on quantity and quality of subsequent discussion posts by other students; it is beyond the scope of this research study. For the purposes of this research study, unsubstantive threaded discussion posts were excluded in the quantitative calculations as these do not represent significant student discussion interactivity related to learning or knowledge acquisition. 
III. STATISTICAL ANALYSIS
Next, the class data regarding individual substantive discussion posts per student (e.g., student discussion interactivity) and final grade percentages were entered into the SPSS13.0TM database for comparison between the 5 large and 5 small online classes. Descriptive data is outlined in Table 1. 
Table 1: Descriptive Data Comparison





N
Min
Max
x
SD
 
Large Class Discussion Posts

108
24.0
136.0
76.3
26.22
 
Large Class Final Grade


108
68.0%
99.7%
91.1%
6.61%

Small Class Discussion
Posts 

38
20.0
90.0
49.9
14.81

Small Class Final Grade


38
70.8%
98.5%
84.9%
7.90%

Note: N = number of total students; Min = minimum value; Max = maximum value, x = mean, SD = standard deviation. 

The average size of the large class cohort was 21.6 students compared with the small class cohort of 7.6 students. The average number of substantive discussion posts in the large class cohort at 76.3 and well above the required minimum of 48 to earn maximum discussion points. This was significantly different from the average number of substantive discussion posts in the small class cohort at 49.9 which was also above the required minimum of 48 to earn maximum discussion points. Similarly, the average final grade percentage in the large class cohort was 91.1% and significantly higher than the average final grade percentage in the small class cohort of 84.9%.

A two-tailed Pearson correlation coefficient analysis was applied between the number of substantive discussion posts and final grade percentages for the large and small class cohorts using SPSS13.0TM. The results are detailed in Table 2.
Table 2: Correlation Comparison between Discussion Posts and Final Grade Percentages





r

P 
Large Class



0.864

<0.001
Small Class Cohort 


0.670

<0.001
Note: r = Pearson correlation coefficient value; P = level of significance. 

According to Sproull [14] Pearson correlation coefficient values between .85 and 1.00 are “high” whereas those between .50 and .84 are “moderate”. Moreover, the use of two tailed Pearson correlation coefficients are appropriately used when the direction of effect is unknown as indicated by the research hypothesis. The correlation between average number of substantive discussion posts and final grade percentages in the large class cohort was qualified as “high” at 0.864 and significantly different from the small class cohort value qualified as “moderate” at 0.670.

IV.  DISCUSSION
Despite assumptions, limitations and delimitations cited earlier in this study, the results of this study support larger online class sizes (>20 students) as compared with smaller online class sizes (<10 students) based on significant increases in direct and indirect learning outcome measures (e.g., final grade percentages and classroom discussion interactivity/number of discussion posts). Moreover, the research data supports a paradigm shift from traditional face-to-face research on class size and learning outcomes. Accordingly, larger online class sizes support Vygotsky’s Socio-Cultural Learning Theory in which more opportunities for social interaction resulted in higher measures of learning outcomes. It is however important to also understand the primary differences in measuring student discussion interactivity between traditional face-to-face (i.e., verbal communication) and online (i.e., written communication) venues which may explain in part the differences noted. 
The information evaluated in this research study not only provides valuable data regarding social interaction and learning opportunities, it also provides information with which online administers may want to structure course sizes. In addition, insight was gained to address the optimization and best practices on online learning. As online educational organizations have shifted their focus from innovative online product development to an increase in process innovation and development, studies showing optimal effectiveness (best practices) will become more and more important and valuable related to benchmarking in the industry. According to Billings, Connors and Skiba, benchmarking is essentially a research approach that discovers “best practices” in processes to promote quality, effectiveness, and success that is “adopted infrequently in the higher education arena” [15, p. 42].  Benchmarking variables in online education are identified as: (a) outcomes (learning), (b) educational practices (andragogy), (c) use of technology to assist in helping students feel connected and promote socialization as opposed to isolation. Consequently, the results of this study can be used to strengthen or improve learning outcome strategies accordingly.
Jarvela and Hakkinen [16] concluded that while both students and instructors report superior learning opportunities and outcomes online, one of the clear relationships correlates improved outcomes on faculty efforts and skill in teaching online. Additionally, Wu and Hiltz stated in their research that student’s perception of motivation and enjoyment did correlate significantly with higher reported perceptions of learning from online discussions [17]. Moreover, instructors play an essential role in promoting students’ motivation and enjoyment of online learning. Given these facts, the representation of more discussion postings per learner would also appear to be a direct measure of motivation and enjoyment as well. 

The authors of this research plan to continue this line of research with other areas of higher education curriculum to determine if the results are consistent. In addition, as the number of courses taught online continues to grow there will be opportunities to determine specific differences between individual instructor teaching styles and/or singular course content related to class size and student discussion interactivity. Therefore, it is with great zeal that the researchers encourage further research efforts in order to adopt the most beneficial teaching and learning strategies to maximize learning outcomes and student success. With a commitment to appreciative inquiry, faculty and administrator driven research can and will find better ways to deliver online education supporting maximal student learning outcomes and optimal class size in the future. 
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