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Abstract 
This paper explores the warnings from critics of higher education who assert that the traditional higher 
education model and its standard mode of teaching must change. Innovative solutions to this 
challenge have included flipped classrooms but they still depend on the venerable and ubiquitous 
university teaching method—lectures. I describe student use of recorded lectures made available to 
students who had registered for either “flipped” or completely online formats in a large introduction to 
psychology course. Instead of surveying students as to their lecture watching behavior, this study 
utilizes the Mediasite lecture capture system which records and delivers lectures and records the 
percentage watched for each lecture by each student. Overall, lecture viewing was low and the 
positive effects of lecture viewing were small. I discuss these results in the context of students’ 
expectations that lectures are part of a “normal” course and the need for instructors to find ways to 
make their courses more effective for student learning. 
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1 INTRODUCTION 
Critics of higher education [1] have warned that the traditional higher education model and its standard 
mode of teaching must change or there will be dire consequences for higher education institutions. 
One aspect of this criticism is class attendance. Authors of studies over the years with groups as 
diverse as introductory psychology students in the U.S. [2] and medical students in India [3] have 
lamented that attendance in class is dropping even though regular attendance is associated with 
better student performance. One solution to what seems like a growing disinterest among students in 
regularly scheduled, traditional classes has been online instruction. 

The availability of and registration in online courses is expanding. Basic Internet searches using terms 
such as online courses, online colleges, or online degrees yield millions of hits, suggesting that 
interest in them is also very high. Drouin [4] reviewed literature on this issue and concluded that the 
increase is real and significant. And although the popularity of the MOOC phenomenon may have 
peaked, Hill [5] credited the MOOC online course structure with helping to validate online education as 
a useful resource. Hill also concluded from his research that many students prefer online courses and 
possibly half of the students enrolled in them would not take a traditional, live course for a number of 
reasons. This latter finding suggests that post-secondary educational institutions need to develop 
enough online courses to serve their current and prospective student populations. Although the issue 
is not settled [6], general support for adding online courses came in a June 26, 2009 U.S. Department 
of Education meta-analysis of studies comparing online and traditional courses [7]. The researchers 
found that “on average, students in online learning conditions performed better than those receiving 
face-to-face instruction.” Consistent with the findings reviewed above, that report also noted that the 
prevalence of online courses has been increasing greatly.  

As the popularity of hybrid and fully online courses continues to increase and colleges see them as a 
way to attract and maintain student enrollments, instructors are faced with choices as to how to 
structure them. Because the lecture method is still the dominant feature of college instruction, 
instructors designing hybrid and online courses are likely to include recorded lectures even though 
research supporting lectures’ effectiveness is mixed at best [8] [9] [10]. In fact, alternatives to lecturing 
such as the Personalized System of Instruction [11] have been shown to be consistently superior to 
traditional lecture teaching methods [12]. Further, mastery learning systems also have led to superior 
student learning compared to the traditional lecture method [12] [13]. There also has been a more 
recent movement in the direction away from lecturing toward cooperative learning and peer discussion 
[14] [15]. One proposed approach to these alternatives and challenges has been flipped classrooms 
[16]. However, the typical flipped classroom still depends on the venerable and ubiquitous university 
teaching method—the classroom lecture, albeit delivered in online venues. Instructors who set about 
redesigning their courses to put lectures online and devote class time to interactive methods, might 
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consider first whether students will choose to watch the lectures and more importantly, whether the 
lectures will have a positive effect on learning [17]. This would seem crucial for all course formats but 
particularly important for courses taught entirely online with lectures as their mainstay. In any case, 
lecture remains the dominant instructional technique in colleges and the first thing instructors probably 
think of when deciding how to structure their online courses. 

If lectures are to be used in online courses, one important factor seems crucial—will students watch 
(“attend”) them? In a larger study of online lectures in courses offered in a Health Sciences program, 
Brothen, Nichol, and Maruani [18] found that recorded lectures are not highly attended by students 
taking completely online classes and have only a very small positive effect on learning for those who 
do. A significant question for course designers is how much educational value lectures add to 
students’ learning outcomes. To answer that question, I focus on one large course to determine more 
precisely how much of the lectures available to them students actually view. Most studies of this 
assess the answer to that question by asking students if they watched the lectures [19]. This paper 
reports an assessment of that variable more objectively. Additionally, I wanted to determine how 
lectures compared to other course activities in their effect on students’ learning. I conducted this study 
in an introduction to psychology course situated within the University of Minnesota’s Department of 
Psychology. 

2 METHODOLOGY 
The course from which the data in this study came, Introduction to Psychology, is offered each 
semester in a live/hybrid/online format with students being able to select from four different formats. 
For the semester in which this analysis was performed, a total of 1207 students finished the course 
enrolled in one of the four course versions. In the first version, 582 students were to attend live one 
hour lectures three days/week and a live one hour discussion section one day/week. Students in this 
version could watch the online lectures in addition to coming to the live lectures or watch them instead 
of coming to class.  In the second hybrid (live/online “flipped) version, 369 students were to watch the 
lectures online and attend a live one hour discussion section one day/week. In the third totally online 
version, 125 students were to watch the lectures online and participate in an online, asynchronous 
discussion section each week. Finally, 68 students from the University Honors Program were to watch 
the lectures online and attend a live two hour discussion section each week in which the regular 
discussion activities were handled in more depth. Students in the online lecture versions had the 
option to come to the live lectures but none did and only had direct access to the lecture material by 
watching online. All students used the same textbook, completed basically the same assignments, and 
took the same three mid-semester exams and a final exam in a computerized testing center. Because 
of the higher academic ability and status of the Honors students, that section was eliminated from all 
subsequent analyses.  In addition, an ANOVA comparing total exam points between the live, hybrid, 
and online sections showed they did not differ (F(2, 1049) = 1.04, n.s.). Because this and subsequent 
analyses determined that the same pattern of results occurred in the hybrid (n=369) and online 
(n=125) versions, I combined the data from them to address the questions posed in this study.   

The lecture watching data in this study improved on the typical way researchers have assessed 
lecture viewing in online courses—surveying students about it. The Mediasite (http://www. 
sonicfoundry.com) lecture capture system tracks users and records their amount of lecture viewing. 
The system allows students to watch the lectures in one window on their computer screens and the 
instructor’s Powerpoint slides in a second window. They can stop and restart at any time during the 
lecture or quit after viewing part of it. When they restart later, they are brought back to the point where 
they stopped previously. This study concerned the total percentage watched for each lecture by each 
student—specifically, average percentage watched (from 0 to 100%) for each student for all lectures.  

The primary data for this study consisted of Mediasite lecture viewing data for each of 39 class 
lectures that were given live in class, recorded, and made available to all students. In addition to the 
total percentage lecture viewing variable, I collected two other course variables that I predicted would 
contribute to overall course performance—discussion activity, measured by total points obtained in 
weekly discussions, and total points obtained on practice exams. Students had practice exams 
available for each of three mid-semester exams and the final exam. The purpose of the practice 
exams was for students to assess their knowledge and get direction as to what they should restudy. 
Students could repeat them as many times as they liked. The practice exam items are drawn 
randomly from large item pools that measure what also is measured on the exams. In this and 
previous semesters, the correlations between points gained on exams and points on the practice 
exams has been consistently in the +.70 correlation range. I also collected two measures of students’ 
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academic ability from the Registrar’s office—cumulative college GPA and ACT Comprehensive exam 
score. Finally, to determine if personality type moderated any of the other variables, I recorded 
students’ scores on a Big5 Personality Scale [20] administered online as part of a class assignment. 
All data collection for this study is consistent with our University Human Subjects protocols. 

3 RESULTS 
The objective of the present study was to determine first, how much students in the hybrid (“flipped”) 
and the totally online formats chose to watch the recorded lectures and second, how much doing so 
was associated with learning outcomes. To assess this, I first examined the percentage of lectures 
watched by students. As described above, I obtained the Mediasite calculated percentages for each 
student on each lecture and also computed a Total Lecture Viewing average that ranged from 0 to 
100%. Students watched an average over all 39 recorded lectures of 37.38%. The average watched 
declined for lectures delivered throughout the semester. The average percentage for the first three 
lectures was 44% and for the last three, 36%. The linear trend for the decline in all 39 lectures was 
significant with F(1, 493) = 38.59 (p < .001). Clearly, lecture watching was much less than 100% and 
declined as the semester proceeded. No personality variables measured by the Big5 scale (Openness 
to New Experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism) correlated 
with Total Lecture Viewing and thus were dropped from further analysis and discussion. 

I next examined the relationships between the six academic variables listed above. Correlating these 
six variables (lecture viewing, discussion activity points, exam points, practice exam points, cumulative 
GPA, ACT Comp score) revealed a value of r(494) = .421, p < .001 between Total Lecture Viewing 
and Exam Total. This suggested a positive effect of viewing lectures and exam performance. I then 
examined the relationship of the other variables with Total Lecture Viewing: Participation Points Total 
correlated r(494) = .261, p < .001, Practice Exam Total  r(494) = .217, p < .001, cumulative GPA 
 r(494) = .392, p < .001, and ACT Comprehensive score  r(494) = .097, p < .05. These correlations 
were positive but low to moderate. To assess how much these variables were associated with exam 
total, I next assessed the correlations of Exam Total with Participation Points Total r(494) = .455, p < 
.001, Practice Exam Total r(494) = .630, p < .001, cumulative GPA r(494) = .706, p < .001, and ACT 
Comprehensive score r(494) =.375, p < .001. Clearly, these correlations were stronger. 

To put the above correlations in context, I defined Exam Total as the outcome variable and the others 
(lecture viewing, discussion activity points, total points for the semester’s four exams, practice exam 
points, cumulative GPA, ACT Comp score) as predictor variables to assess how much lecture viewing 
affected students’ learning performance. To control for dependencies between the predictor variables 
on the criterion variable, I performed a stepwise linear regression between the outcome and predictor 
variables. The results revealed an overall R = .826 (p < .001). This analysis accounted for 68.2% of 
the total variance with four of the five predictor variables accounting for significant (p < .05) variance 
added. The first variable in the equation was Cumulative GPA which accounted for 45.8% (p < .001) of 
the variance. Second was Practice Exam Total, which accounted for 14.2% (p < .001) additional 
variance, the third was ACT Comprehensive score (7.6%; p < .001), and last was Total Lecture 
Viewing (.7%; p < .05). Participation points was not a significant predictor in the analysis. 

Overall in this class, lecture viewing was low (well less than 40%, on average) and viewing declined 
significantly during the semester. Generally, the positive effects of lecture viewing were small. This 
data revealed that lecture viewing had some impact on exam performance but other activities had 
much more.  

4 CONCLUSIONS 
Gysbers, Johnston, Hancock, and Denyer [21] asked Australian Biochemistry and Molecular Biology 
students who had access to online lectures why they still came to live lectures. They found that 
students believed live lectures provided a better explanation of the material and provided a better 
social environment or simply attended lectures because that seemed the right thing to do. This 
illustrates that lectures are traditionally favored by both instructors and students but it begs the 
question of how useful they really are. The data reported here reveal that percentage of viewing 
averaged only 37.5% and lecture viewing declined throughout the semester. Parenthetically, in a 
previous semester’s live lecture version of the introductory psychology course, lecture attendance also 
declined throughout the semester to a low of about 40% at the end of the semester [22]. These low 
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percentages of lecture viewing suggest that students actually value watching lectures much less than 
they say they do and that lectures’ central place in courses implies.   

Studies such as that done by Bosshardt and Chiang [19] have utilized mostly quasi-experimental 
manipulations of live lecture vs online lecture course sections and found no effects or data favoring 
one over the other. Such studies have not provided a good answer as to baseline lecture viewing by 
students. This study looked more carefully at actual student behavior as tracked by the Mediasite 
platform and the data showed that percentage of the lectures watched was below 40% for most of the 
semester. Although lecture viewing had a positive effect on student learning based on exam points, 
the effect was very small (less than 1% of variance accounted for in total exam points) although 
lecture viewing did correlate significantly with most of the exam-related components of the course. 
One reason for this could be that the exams were primarily lecture-based, rather than textbook-based. 
Other class activities were not necessarily lecture-based and students could succeed using other 
resources such as the textbook or internet sites related to the material.  

Most instructors who have taught college courses know that students expect lectures and get anxious 
if they are not included as a major part of the course. New and different forms of instruction are 
undertaken at the instructor’s peril. The author of this article has in his files a comment by a student 
made on a course evaluation in a course taught by the learning group method in a computer lab. The 
student wrote “All the instructor does in this class is walk around while the students do all the work.” 
For this type of reason and many others, lectures have remained central to college teaching. Even 
MOOCs, the “newest” wrinkle in the higher education fabric, originally were almost entirely recorded 
lectures although they have become more diverse in their approach lately [23].  

Overall, the positive effects of lecture viewing revealed in this study were small. In a more in-depth 
analysis, lecture viewing had some impact on exam performance but very little compared to other 
activities. The data suggests that activities such as practice exams would be much more helpful for 
student learning. Students in my online courses occasionally remark during course evaluations that 
they would rather learn from the textbook or find the textbook more valuable than lectures even though 
I tell them that the exams draw significantly from the lectures. Based on this study, I advise course 
designers to consult the large literature on increasing student learning (e.g., [10]) to find ways to 
improve their students’ learning outcomes. I also believe that if there truly is benefit to students from 
lectures, instructors perhaps should think of them as study aids that might be of use to some students 
rather than making them the course centerpiece. I believe that this approach will lead instructors to 
find ways to make their courses more effective for student learning. 
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