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Abstract – Recent years have seen significant growth in on-line education.  However, many students and faculty are still not very familiar or comfortable with it as a course delivery method.  The purpose of this research is to study both student and faculty perceptions of on-line education and characterize the differences that exist between those who have used an on-line delivery method before and those who have not.  For students, these differences included effectiveness of several aspects of the learning experience, difficulty level of the courses, interaction opportunities, and likelihood of taking various types of courses in the future.  Faculty differences included belief in its effectiveness and its opportunities for suitable interaction.  Results from this research can be used to inform strategies for new faculty and courses to include in a university's on-line portfolio as well as to shape marketing and advising efforts aimed at students. 
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Introduction

In recent years there has been significant growth in the popularity and offering of on-line education for many reasons [1,2]. With fuel costs uncertain, this is expected to grow even faster [3]. For example, a recent study by Eduventures found that 64 percent of students enrolled in on-line programs lived within the same geographic area as the institution offering the program [4]. However, many students and faculty are still not very familiar or comfortable with it as a course delivery method. The purpose of this research is to study both student and faculty perceptions of on-line education and characterize the differences that exist between those who have used an on-line delivery method before and those who have not.

To accomplish this goal, we surveyed students that have taken courses on-line, have not taken courses on-line, and that have taken partially web-based courses. We also surveyed faculty members who have taught on-line courses and those who have not. Although almost every survey participant agreed that on-line courses are more convenient for students and are becoming very popular in general, there were also noted differences in perception.  For students, these differences included effectiveness of several aspects of the learning experience, difficulty level of the courses, and interaction opportunities.  There were also significant differences in their stated likelihood of taking various types of courses (quantitative, qualitative, lab-based, etc.) in the future.  Faculty who have taught on-line classes were significantly more likely to believe in its effectiveness as well as its opportunities for suitable interactions. Additionally, faculty in both groups believed that success in on-line courses is very dependent upon student maturity, while that theme was absent in the student surveys.  Faculty and students also had differing perceptions on the best on-line technologies to use for courses. In this paper we expand upon these themes, and provide statistical analysis of the survey results.

Background
Much research has been done in recent years to attempt to study the effectiveness of on-line education and characterize best practices associated with on-line delivery.  However, much of this work ignores the student perceptions, which are a key input to the education process.

The Alliance for Higher Education Competitiveness extensively surveyed 21 institutions of higher learning that felt they were implementing successful e-learning programs and looked for best practices associated with that group [5]. They found many commonalities for success, including support from administration, a goal of moving full programs on-line rather than only individual courses, and the belief that on-line courses/programs are higher quality than traditional offerings.  They gathered some information on student perceptions, but from the point of view of the single person most responsible for on-line education at the institution, rather than from the students themselves.   Similarly, a report by the Sloan Consortium, summarizing a survey of more than 1100 degree granting institutions of higher education in the United States, claimed that a large majority of all institutions agree that students are as satisfied with on-line courses as they are with face-to-face offerings.   However, this was again the perception of the chief Academic Officer, not actual students [1]. Blakelock and Smith also studied attitudes surrounding distance learning, and found a growth in acceptance of distance learning in general, but their study focused on English composition faculty and administration [6].
One notable exception is a study of faculty and doctoral students in an on-line program in a school of computer and information sciences to obtain perceptions of what environmental factors are indicators of quality in on-line courses [7].  The study concluded that environment created by the community of learners, accessibility to the instructor, and clear and timely feedback were the most important factors, with the faculty and graduate participants very much in agreement on these factors. Another study was conducted to test satisfaction levels, retention, and grade performance of on-line students for a fiber optics course.  This study found that on-line students were significantly more satisfied with the course.  However, all students (including those considered traditional) viewed pre-recorded class lectures without the instructor present [8]. Williamson et al. [9] also present faculty and student perspectives on an on-line course, but their results are limited because they focus on the point of view of one student in a single course.
Methods

Southern Polytechnic State University (SPSU) is a special-purpose institution in the University System of Georgia, with a mission to offer bachelors and masters degrees and continuing professional development in science, engineering, technology, and related fields. The university enrolls approximately 4,000 students, many of whom are nontraditional.  Three departments offer on-line degrees (2 masters degrees and 1 bachelors degree), three additional departments offer on-line certificates, and still others offer additional on-line or hybrid courses.  The university is also affiliated with eCore, a program developed by the University System of Georgia to offer all required core undergraduate classes on-line. The university offers a variety of on-line learning experiences, including asynchronous learning using just pre-recorded audio and text chat and synchronous learning, using Wimba Live classroom for live audio/video interaction.
E-mails were sent to all faculty at the university during summer semester 2008 and all students enrolled at the university during fall semester 2008 inviting them to take a survey.   Participants were incented to take the survey by earning an entry into a gift card drawing, and the survey took approximately 5 minutes to complete. Many of the questions were written on a 5-value Likert scale, which we centered at 0 for analysis.  There were also a few open-ended questions for qualitative analysis as well as demographic questions to assist in analyzing the results. (Copies of the survey questions are available by request from the authors.)  The survey was administered over the course of two weeks (faculty) or one week (students), using Survey Monkey’s free hosting software (www.surveymonkey.com). Data was later imported into Microsoft Excel and Minitab for analysis.

Three-hundred thirty two surveys were fully completed (approximately 8% of the student body), and verified to be from a representative cross-section of SPSU’s student population. Ninety-eight of the students had never taken an on-line course before, 125 had taken 1 or 2 on-line classes and 103 had taken 3 or more.  Table 1 summarizes the demographics of students who completed the survey, and table 2 contains some comparisons between the survey population and the student population.  
	Demographic
	Students

	Never taken an on-line course
	98

	Taken 1 or 2 on-line courses
	125

	Taken 3 or more on-line courses
	103

	Part-time student
	100

	Full-time student
	232

	Working more than 35 hours per week
	128

	Working 10-25 hours per week
	105

	Working 10 or fewer hours per week
	91

	Living on campus
	81

	Living less than 10 miles from campus
	77

	Living 10-25 miles from campus
	81

	Living more than 25 miles from campus
	90

	Freshman
	49

	Sophomore
	57

	Junior
	79

	Senior
	75

	Graduate student
	75

	Engineering/Engineering technology major
	175

	Male
	234

	Female
	96

	Students completing the survey
	332


Table 1: Demographics of student survey respondents

Thirty-nine faculty surveys were fully completed, which is approximately a 25% response rate.  Of the faculty respondents, 17 had taught 3 or more on-line courses, 6 had taught 1 or 2, and 14 had taught none.  Seventeen of the faculty were from Engineering or Engineering Technology Departments.  Twenty-one were tenured or tenure-track faculty.

In addition to reporting summary statistics in the results below, we often used the mean of the Likert scale responses to make comparisons between questions and between demographics.  There is some disagreement about which tests of the equivalence of sample means on results from a Likert scale are appropriate.  For this reason, we chose to use non-parametric tests, specifically the Mann-Whitney U-test [10], since they are the most conservative.  Unless otherwise noted, if a difference between two means is claimed in the results, the p-value is no more than 0.01, and often much less. Full results are available from the authors by request.
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Table 2: Comparison of student survey respondents to total student body
Student Results

Analysis of the results found that 89.2% of the students who have taken 3 or more on-line courses are working at least 10 hours per week, and 65.7% are working at least 35 hours per week.  The students are relatively evenly split between part-time and full-time students, and most are upperclassmen or graduate students.  There does not appear to be any age or sex bias in that group, compared with the population of SPSU.

Students who have not previously taken on-line courses before have a more negative view of the learning experience as well as the effectiveness and convenience of interacting with their professor in an on-line course.  They are also more likely to feel that it is important to have student-student interaction in a course. Students who have taken on-line courses before are less likely to believe that on-line courses are easier than traditional courses.  Differences between the means of the students who have taken no on-line courses and those who have taken 3 or more on-line courses are statistically significant at 99% for all questions in Table 3, except for question 7.  Excluding question 7, the mean from the group of students who had taken 1 or 2 on-line courses falls between the other two groups’ means, but is not always statistically different from both groups.

	Questions                                                                                       (-2=strongly disagree to +2=strongly agree)
	no          on-line courses
	1 or 2 on-line courses
	3 or more on-line courses

	1) On-line courses give you a better learning experience than you would receive in a traditional course.
	-0.68
	-0.44
	-0.13

	2) On-line courses are less difficult than traditional courses.
	-0.12
	-0.32
	-0.80

	3) Interacting with your instructor via email or chat windows is more effective than face-to-face interaction.
	-0.83
	-0.65
	-0.51

	4) Interacting with your instructor via email or chat windows is more convenient than face-to-face interaction.
	0.54
	0.82
	0.92

	5) Student-student interaction is an important part of most courses.
	0.81
	0.60
	0.40

	6) You personally perform better in a course when you have some type of student-student interaction.
	0.60
	0.40
	0.18

	7) Graduate students perform better in on-line classes than undergraduate students.
	0.13
	-0.06
	0.34


Table 3: Mean responses for questions for students who have taken no on-line courses previously, those who have taken 1 or 2, and those who have taken 3 or more.

While all groups characterized on-line courses as more convenient, those who have taken them before feel more strongly so (See Table 4).  Those who have taken on-line courses before feel that there are fewer distractions in an on-line course, while those that have not are neutral.  Students who have not taken an on-line course before feel that presentations would be higher quality in an on-line course, while those who have taken are neutral.  Those who have taken on-line courses before feel that on-line classes relate to more successful mastery of the material while those who have not feel that traditional classes do.  Students who have not taken an on-line course before feel that feedback from the instructor is better in a traditional course, while those who have taken are neutral. P-values in Table 4 are less than 0.01 in all cases for the difference between no on-line courses and 3 or more on-line courses.  As before, the group who has taken 1 or 2 on-line courses falls between the other two groups, but with varying levels of statistical significance.
	Questions                                                                       (-2=strongly related to on-line to +2=strongly related to traditional)
	no           on-line courses
	1 or 2     on-line courses
	3 or more on-line courses

	Convenience
	-1.24
	-1.65
	-1.84

	Better student-to-student interaction
	1.47
	0.94
	0.59

	Better student-to-teacher interaction
	1.08
	0.74
	0.55

	Better class discussions
	1.39
	0.81
	0.39

	Less distractions
	0.13
	-0.41
	-0.72

	Better quality presentations
	0.45
	0.38
	-0.13

	More effective feedback from the instructor
	0.61
	0.18
	-0.14

	More student effort
	0.41
	-0.40
	-0.82

	More successful mastery of course material
	0.65
	0.27
	-0.12

	Better learning outcome
	0.69
	0.33
	-0.13


Table 4: Mean responses for questions for students who have taken no on-line courses previously, those who have taken 1 or 2, and those who have taken 3 or more.
All groups of students would be more likely to take a qualitative course on-line than a quantitative course, and even less likely to take a lab-intensive course.  However, the students who have taken on-line courses before said they were more likely to take more on-line courses in the future, in all category types (See Figure 1).  A majority of students who have taken 3 or more courses on-line would prefer to take a qualitative course on-line instead of through traditional course delivery methods.  A majority of those students would also either prefer or be equally likely to take a quantitative or major course on-line.
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Figure 1: Likelihood of taking various types of courses on-line (students who have taken 3 or more courses on-line). 

Figure 2 illustrates the percentage of students who say they are “extremely likely” (graph a) or either “extremely likely” or “somewhat likely” (graph b) to take a course in several different delivery methods. All groups were more likely to take an asynchronous course than a synchronous one. Students who have not taken an on-line course before would be more likely to take a hybrid course than other methods (either synchronous or asynchronous), while those who have taken on-line courses are relatively equally likely to prefer any delivery method. Students who have not taken on-line courses before are especially wary of courses using only pre-recorded material and text-chat (though this is in conflict with their preference for asynchronous courses!).
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Figure 2: Percentage of students who say they are “extremely likely” (graph a) or either “extremely likely” or “somewhat likely” (graph b) to take a course in several different delivery methods.
Faculty Results

Faculty who had taught on-line previously had very different perceptions than those who had not.  Because the sample size of those who had taught one or two classes on-line was very small, and their results were not consistently similar to either other group, they are removed from this analysis.  Thus, in the following, those who have taught on-line before refers to those who had taught three or more courses on-line. The summary results are in Table 5. Differences between the two groups are statistically significant with a p-value of less than 0.01 for all rows in bold.  Full results are available from the authors upon request.

One area of disagreement was in the performance of students taking on-line courses.  Those faculty who had taught on-line before felt that undergraduate students in on-line courses perform as well as those in traditional courses, while those who had not taught on-line disagreed.  Both groups felt that graduate students perform better in on-line courses than undergraduate students do, and both felt that nontraditional students perform better in on-line courses than traditional students. Faculty who had taught on-line previously said that on-line courses result in more successful student mastery of the course material in general, while faculty who had not taught on-line were neutral.
Another area of disagreement was interactions.  Faculty who had taught on-line courses generally felt that interactions were equal in the two methods for all types of interactions, including student-to-student interaction, student-to-teacher interaction, and class discussions.  Those who have not previously taught on-line felt that all were significantly better in the traditional environment. For example, eighty-five percent of faculty who had not taught on-line courses felt that there is better student-teacher interaction in traditional course. Forty percent of faculty who had taught on-line courses felt interaction was better on-line and twenty-five percent felt it was equal between the two.  Faculty who have taught on-line before also felt that students communicate more with them and with each 
	-2 = strongly disagree to +2 = strongly agree
	No previous on-line
	3+ previous on-line

	Undergraduate students who take online courses perform as well as those who take traditional courses.
	-0.6
	0.4

	Graduate students who take online courses perform as well as those who take traditional courses.
	0.1
	0.8

	International students perform better in online courses than they would in traditional courses.
	-0.3
	-0.3

	Graduate students perform better in on-line courses than undergraduate students.
	0.4
	0.4

	Non-traditional students perform better in on-line courses than traditional students.
	0.2
	0.6

	Students communicate more with you in online courses than they do in traditional courses.
	-0.6
	0.4

	Students communicate more with other students in online courses than they do in traditional courses.
	-0.5
	0.2

	Online delivery methods are very similar to those of the traditional classroom.
	-1.4
	-0.4

	Online courses are more difficult to instruct than traditional courses.
	0.8
	0.3

	It is more difficult to help students with specific problems with the course material in online courses.
	0.6
	-0.4

	You are/would be more lenient towards students who take online courses than you are/would be to students in traditional courses.
	-1.1
	-1.1

	You enjoy/would enjoy teaching on-line courses.
	-0.8
	1.4

	Audio presentations are necessary for online courses.
	0.9
	0.1

	Live or synchronous presentations are necessary for online courses.
	0.8
	-0.7

	On-line courses are becoming an unavoidable part of college instruction.
	0.7
	1.1

	On-line courses are being demanded by students.
	0.6
	1.2

	On-line courses are being pushed by administrators.    
	0.8
	0.3

	 
	 
	 

	-2 = strongly related to online to +2 = strongly related to traditional
	None
	3+

	Convenience for students
	-1.3
	-1.6

	Convenience for faculty
	0.3
	-0.8

	Better Student-to-Student interaction
	0.9
	0.1

	Better Student-to-Teacher interaction
	1.3
	-0.1

	Better Class discussions
	1.2
	0.1

	Less distractions for students
	0.3
	-0.9

	Less distractions for faculty
	0.2
	-0.8

	Better quality presentations
	1.0
	-0.1

	Easier to provide feedback to students
	0.3
	0.2

	Requires less student effort
	0.1
	0.1

	Requires less faculty effort
	0.4
	0.7

	Results in more successful student mastery of course material
	1.0
	0.1

	 
	 
	 

	-2 = completely ineffective to +2 = very effective
	None
	3+

	Synchronous learning (a portion of the course is viewed in “real-time”)
	1.3
	0.4

	Asynchronous learning (students view the course materials at their own convenience)
	0.5
	1.4

	Courses using only pre-recorded material and text chat
	-0.5
	0.4

	Courses using live audio
	1.1
	0.5

	Courses using live audio and video
	1.5
	0.7

	A “hybrid” course that is partially held on-campus and partially on-line
	1.1
	1.3


Table 5: Summary results of faculty survey.  Means of Likert scale results for the group of faculty who had taught no previous courses on-line and for the group of faculty who had taught 3 or more courses on-line. (Differences between the two groups are statistically significant with a p-value of less than 0.01 for all rows in bold.)

other in on-line courses than traditional courses, while those who have not taught on-line before felt the opposite.  Faculty who had taught on-line courses felt that there were fewer distractions for students in the traditional environment, while those who had not felt there were fewer in the on-line environment. Sixty-five percent of faculty who had not taught on-line courses strongly agreed that it is more difficult to help students with specific problems in on-line courses than in traditional courses. On the other hand, sixty-five percent of faculty who had taught on-line courses before disagreed with that statement.

Not surprisingly, those who had taught on-line before agreed with the statement that they could enjoy teaching on-line courses, while those that have not, disagreed.  Both groups felt that on-line courses are becoming an unavoidable part of college instruction and are being demanded by students, but those who have taught on-line before felt more strongly so.  Both groups felt that on-line courses are being pushed by administrators, but the group that had not taught on-line before felt more strongly so.

Both groups agreed that on-line education is much more convenient for the students.  Those who have taught on-line before found teaching on-line less convenient for faculty, while those who had not taught on-line before assumed that it would be more convenient for faculty.  Faculty who have not taught on-line courses before tend to think the synchronous methods of learning are more effective, while those who have taught on-line feel that asynchronous learning is more effective. Those who have not taught on-line courses before felt that both audio presentation and live presentation are necessary for successful on-line courses.  Those who have taught on-line before disagreed that live presentation is necessary and were neutral on whether audio was necessary. Figure 3 shows the percentage of faculty in each group who felt that each method of presentation was highly effective.
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Figure 3: Percentage of Faculty in Each Group Who Say Various Technologies are ‘Highly Effective’ 
Conclusions and Future Study

This study confirms that there are significant differences in perception regarding on-line education between those who have and have not previously experienced on-line learning.  These differences are present for both faculty and students. This study also confirms many of the popular beliefs about students who are likely to take on-line courses. Overall, students are more interested in taking qualitative courses on-line than quantitative or lab-intensive courses.  More than two thirds of students surveyed in total expressed an interest in taking on-line courses in the future. As universities continue to expand their on-line offerings, the views of their various stakeholders are important to consider.  Results from this research can be used to inform strategies for new faculty and courses to include in a university's on-line portfolio as well as to shape marketing and advising efforts aimed at students. 
While it is certainly difficult to assign causality in this case, students who have taken on-line courses are likely to think more highly of them than those who have not.  Perhaps if students can be encouraged to take one on-line course in a non-threatening environment, or experience an on-line learning module in a traditional course, they can determine whether it is a delivery method that works well for them.  In addition, it is important to be aware that students are more comfortable with the idea of taking qualitative courses on-line. There appears to be significant apprehension toward taking lab-based courses on-line. 
The study also highlights a need for careful advisement of students who wish to take on-line courses to align expectations.  There appears to be a belief among students who have not yet taken an on-line course that such courses are easier or require less student effort, while those who have taken on-line courses no longer feel that way.  Similar advisement may be necessary for faculty.  Faculty who have not previously taught a course on-line have different expectations of student communication, for example.

There are also some interesting differences in perception between faculty and students.   Faculty from both groups felt that graduate students and non-traditional students perform better in on-line courses than undergraduate students, while the students disagreed.  Students who have taken on-line courses before feel that there are fewer distractions in the on-line classroom than a traditional course, while faculty who have taught on-line courses feel the opposite.
We believe that there is a need for further study into the effectiveness of asynchronous technologies versus synchronous, in light of students’ preference for asynchronous courses and the belief of faculty who have taught on-line courses before that it is an effective method of course delivery. Do students (and faculty) believe that learning outcomes are as strong or stronger with asynchronous courses, or does this finding just imply that the convenience of viewing course materials on the students’ schedule may outweigh the benefit to them of having an instructor readily available to answer questions?  Many of the ‘cutting edge’ technologies promote synchronous learning, presumably with the belief that it is more effective.  There are tradeoffs to consider in student interaction and student convenience, beyond the issue of learning outcomes.  We would also like to study the impact of exposure to different on-line learning methods and technologies on the user’s perception of on-line education.

A limitation of our study is that it only surveys students from one institution.  We do believe that the results of this study do apply to many other institutions, especially those that serve a large number of nontraditional students as we do.  However, we are also interested in expanding this study to other institutions as future research.
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