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Abstract 
eLearning technologies provide an exciting venue for the delivery of educational content to diverse 
groups of learners but questions remain regarding how it should be incorporated into the college 
curriculum. This study reports the results of a natural experiment that compared learning outcomes for 
undergraduate college students enrolled in three different modules (face-to-face, online. and hybrid) of 
the same course at a large public university at the Northeastern USA during the same semester. 
Pedagogical outcomes were assessed through students’ performance on a differentiated set of 
assignments as well as students’ course evaluations. On average, students participating in the 
traditional course section performed better on the individual research project compared to students in 
the online and hybrid sections and their distribution of scores was more homogenous. In contrast, 
students participating in the online course section scored better on the three reflection paper 
assignments than their traditional and hybrid counterparts. However, students in the hybrid course 
section were more likely to report and on having a productive group interaction and also had the 
highest total weighted score on average. This suggests that spending face-to-face class time having 
students engage with their peers while giving students online access to lecture materials can be 
particularly conducive for high-quality learning. 

Keywords: eLearning, online course, hybrid course, student engagement, pedagogy.  

1 INTRODUCTION 
Whereas traditional face-to-face courses remain the mainstay of college education, eLearning 
technologies increasingly provide an exciting venue for the delivery of educational content to diverse 
groups of learners. According to the US National Center for Education Statistics, in 2014, there were 
5,750,417 students enrolled in online courses at degree-granting postsecondary institutions [1]. Many 
institutions of higher education are pushing for increased online course offerings to offset their limited 
classroom space, but higher education faculty continue to express concern about this being at the 
expense of sound pedagogy and high-quality learning opportunities for students [2].   

The ongoing debate regarding the pedagogical affordances of different course delivery modules has 
been primarily motivated by scholars and educators perceived advantages and drawbacks of each 
instructional method [3]. The traditional face-to-face method is presumed to support higher level of 
student engagement, attentiveness, and comprehension, opportunities for receiving and sharing 
immediate individual feedback, and an environment that is conducive to collaborative learning. It also 
imposes a structure that both instructors and students are well familiar with, and therefore can sustain 
positive motivation and learning routines. Online courses afford students the convenience and 
flexibility to balance competing demands on their time and to learn at their own pace. Students can re-
watch recorded lectures, repeat exercises, and re-read peer discussion comments to facilitate their 
comprehension and understanding of class materials. In addition, those who are apprehensive about 
having direct interactions with peers may find the asynchronous online environment easier to navigate. 
Hybrid courses, also known as blended courses, offer a combination of traditional and online teaching 
approaches, the intention being to provide the benefits of strategically timed class meetings coupled 
with the convenience of online learning activities. 

Most studies on the topic generally confirm that asynchronous instructional technology allows learners 
more time to think critically and reflectively, which in turns stimulates higher order thinking such as 
analysis, synthesis, judgment, and application of knowledge [3]. In addition, a meta-analysis 
commissioned by the US Department of Education found that both online and hybrid courses have a 
significant positive impact on learning outcomes, with hybrid courses having a greater impact [4].  Still, 
despite the increasing popularity of online and hybrid courses, relatively little research has compared 
their influence on objective measures of student leaming relative to traditional face-to-face courses. 
This study took advantage of a natural experiment to compare the impact of the three course formats 
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(face-to-face, internet-based, and hybrid) on student outcomes as measured by course engagement, 
specific and overall performance on major assignments, and quality of group collaboration.   

2 METHODOLOGY 
The natural experiment opportunity presented itself when the author was asked to teach three 
sections of the same advanced undergraduate seminar on the topic of public health education 
campaigns in the same semester due to the unexpected illness of another faculty member. Because 
this change happened after all available teaching space was already allocated, it was necessary to 
teach the course in three different modes: face-to-face, completely online, and hybrid. The course 
syllabus, list of required readings, assignments, and assessments rubrics were identical for all 
sections. The course pedagogical design emphasizes problem-based learning (PBL) where students 
are tasked with creating a public health education campaign to address a major population-level 
health risk (in this case, use of tanning beds by young females which is a major cause of skin cancer 
in this demographic). Accordingly, the course is designed such that students first complete the 
readings assigned in each week and prepare a reading commentary (a reflection on the main ideas or 
findings included in the readings as they relate to personal experiences), next they attend (in class) or 
view (online) a lecture by the instructor on the topic that week in which they have an opportunity to ask 
questions or share experiences and ideas with their classmates, and finally they get together in small 
groups of (4-5 students each, pre-assigned by instructor for the duration of the semester) for the 
purpose of collaborating on completing a structured task related to the class project. In this way 
students have an opportunity to apply the cumulative knowledge they acquire each week to producing 
a solution to a real-world problem. Students in the traditional and hybrid sections completed the 
weekly group task in class. Students in the online course completed the task using a suite of 
collaboration tools (GroupMe© text messaging for coordinating virtual meeting time, Adobe Connect© 
for holding virtual meetings, Smart Sheet© for project management including allocating and tracking 
progress on sub-tasks, and Google Docs© for completing group reports and all other project-related 
deliverables). Students in all sections had access to the course website on eCollege where class 
materials and announcements were posted.               

2.1 Participants  
Undergraduate students (N=105) enrolled in one of the three sections of the course (face-to-face, 
online, or hybrid) with equal number of students (n=35) registered in each section. Students self-
selected into each section, most likely based on their personal preference and/or schedule. Despite 
this, there were no statistically significant differences across sections in the distribution of students by 
gender, race/ethnicity, and year in college (the only demographic characteristics that could be 
discerned from the class roster). In each section, about 63-67% of the students were females and 
between 22-24% were members of a minority group (African-American or Latino). Importantly, all 
students in all three sections completed a baseline assessment assignment (a quiz) to measure their 
knowledge of the prevalence and risks associated with the health behavior that was the focus of class 
activities (i.e., tanning bed use). There were no statically significant differences (F(2,104)=1.09, p=.34) 
across groups on the calculated baseline knowledge score (face-to-face, M=61, SD=7.4; online, 
M=63, SD=8.1; hybrid, M=60, SD=10.2). Thus, whereas students were not randomly assigned to 
sections, there is no a priori reason to believe that students who enrolled in one of the sections were 
fundamentally different from those enrolled in other sections. Still, it is important to keep in mind that 
the groups cannot be treated as equivalent for the purpose of direct comparisons.                      

2.2 Variables and Measures of Engagement and Learning Outcomes  

2.2.1 Course Engagement 
Student course engagement was assessed in two ways: (1) the student class participation score and 
(2) students’ own rating of the quality of the course. A class participation score was calculated for each 
student as a function of the number of readings commentaries prepared and submitted on time (up to 
10 in total), the number and quality of contributions they made to class discussions (based on an 
assessment rubric), and their participation in all small group activities. In all three sections of the 
course, class discussions were facilitated through asynchronous discussion board. To receive the 
maximum points for participation, students had to initially post their thoughts about the ideas 
discussed in the readings and provide examples that support the claims they made. In the next step, 
they had to respond to comments posted by at least two other classmates. A student degree of 
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participation in small group activities was determined based on the meeting minutes produced by each 
group following each group activity. The minutes noted which students attended the activity and which 
subtask they took responsibility for. Each student also kept an online journal, shared only with the 
instructor, in which they rated the contributions of their team members. Students received the 
maximum number of points if they participated in all group activities, completed their assigned tasks 
on time, and were rated favorably by the majority of other team members. A global participation score 
was calculated for each students based on adding and averaging their specific participation scores. 

One other, indirect measure of students’ engagement with the course was obtained from the 
anonymous instructional rating surveys they completed at the end of the semester. The results are 
shared with the instructor at the aggregate in the form of the mean response and standard deviation 
(SD) for each dimension students are asked to rate on a 5-point scale ranging from poor (1) to 
excellent (5). The item asking students to rate the overall quality of the course was used as a proxy 
measure of their interest and engagement with the course.  

2.2.2 Learning Outcomes 

Learning outcomes were primarily assessed based on a student’s performance on major course 
assignments. There were three types of major assignments: (1) individual reflection papers (3 in total) 
where students were asked to critically evaluate and reflect on a stimulus (a news story, a talk, and a 
study) based on knowledge they acquired in the course, (2) individual intervention design project 
(broken down into three 3 short papers that build on one another to design a plan for behavior change 
with ongoing feedback from the instructor), and (3) group project where students work in small groups 
through a series of weekly structured assignment to produce a plan for health behavior change for a 
real-world client (with individual students being graded the same as their group). Each type of major 
assignment was assessed using the same assessment rubric across all three sections to minimize 
potential bias in evaluating students’ performance. This allowed for directly comparing measures of 
student learning across sections.            

One other, self-reported measure of student learning was obtained from the anonymous instructional 
rating surveys they completed at the end of the semester. Specifically, the item asking students to rate 
the extent to which they learned a great deal in the course was used with the rating for this item 
composed of a 5-point scale ranging from poor (1) to excellent (5).   

3 RESULTS 
Table 1 below summarizes the key findings of this study regarding differences in student engagement 
and learning outcomes across the three different sections of the course (face-to-face, online, and 
hybrid). The results concerning student engagement demonstrate that, on average, students who 
attended the face-to-face section of the course scored about 10 points higher on class participation 
that did their counterparts in the online and hybrid sections. They were also slightly more likely to rate 
favourably the overall quality of the course than students in the two other sections. While these 
differences were statistically significant, it is not immediately apparent what can explain these 
differences. Specifically, while students’ qualitative comments recorded in the instructional rating 
surveys were more likely to include favourable comments regarding class interactions in the face-to-
face section it was also the case that students in the online section were slightly more likely to post 
their comments late (which caused them to lose points).     

The findings summarized in Table 1 also suggest that there were differences across sections in terms 
of students’ learning outcomes. First, on average, students in the online section of the course 
performed significantly better on the reflection paper assignments than their counterparts in the face-
to-face and hybrid sections, and this difference was statistically significant. Second, students 
participating in the traditional face-to-face course section performed slightly better on the individual 
research project assignment as well as on the group project assignment compared to students in the 
two other sections, although students in the hybrid section performed about equally well. This 
difference, which was statistically significant, may be explained by the fact that students in the face-to-
face and hybrid sections benefited from engaging directly with peers in tasks related to completing the 
group project, which were similar to the tasks they were asked to execute individually for their 
individual group project. In fact, 16 of 35 students in the face-to-face section and 12 of 35 in the hybrid 
section explicitly mentioned this in their qualitative instructional ratings. Lastly, students in the face-to-
face and hybrid sections were slightly more likely to rate their overall learning in the course favourably 
compared to students in the online section.  
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Table 1. One-Way ANOVA Comparisons of Participation and Learning Outcomes for Students 
(N=105) Enrolled in Face-To-Face, Online, and Hybrid Sections of the Same Course, Means and 

(SD).   

 Face-to-Face 
(n=35) 

Online 
(n=35) 

Hybrid 
(n=35) 

F 

Class Participation Score   87.6 
(15.3) 

74.2 
(23.4) 

78.6 
(12.8) 

5.2* 

Reflection Paper Assignments Score 75.3 
(12.2) 

87.1 
(11.2) 

79.4 
(12.0) 

8.9** 

Individual Research Project Score  85.3 
(5.7) 

78.2 
(10.4) 

81.8 
(8.3) 

6.3** 

Group Project Assignment Score  86.6 
(8.3) 

78.7 
(8.4) 

83.7 
(9.6) 

7.2** 

Student rating of their learning in the course 
(1=poor to 5=excellent) 

4.7 
(0.3) 

4.45 
(0.2) 

4.63 
(0.24) 

9.3** 

Student rating of the overall quality of the course  
(1=poor to 5=excellent) 

4.6 
(0.24) 

4.3 
(0.6) 

4.57 
(0.32) 

5.5* 

Note: *p < .05, **p < .001. Standard Deviations appear in parentheses below means. 

There was no evidence of statically significant sub-group differences in engagement or learning 
outcomes by gender or minority status. However, anecdotal evidence in students’ qualitative ratings of 
the course and their experiences in class suggest that many students in the online section appreciated 
the built-in time flexibility and ability to progress at their own pace (including re-viewing lectures that 
covered complex topics and fast-forwarding parts that they were already familiar with). However, it 
was clear that they had struggled mightily with collaborating with others asynchronously on completing 
the group project and that this has been a source of much frustration to them. In contrast, students in 
the hybrid section very much appreciated the opportunity to interact directly with and learn from the 
perspective and experiences of peers in class after having had a chance to formulate their own ideas 
independently. Finally, students in the face-to-face section most frequently mentioned the ability to 
interact directly with the instructor during class as valuable in term of their ability to comprehend and 
apply knowledge and skills they acquired. 

4 CONCLUSIONS 
The online environment appears to have been most conducive to encouraging students’ deeper 
reflection on the ideas and information provided through the readings and lectures, possibly because 
of fewer distractions from peers. However, students in this group were the least likely to perceive that 
their learning benefited from having to collaborate with peers on solving a problem, mainly because it 
was difficult and frustrating to do interact with peers asynchronously. In contrast, students participating 
in the face-to-face and hybrid course sections were more likely to rate their class experiences 
favourably and to comment positively about their group collaborations experience, although students 
in the face-to-face section were the most positive overall across assessments. In combination, the 
results of this study potentially suggest that spending face-to-face class time having students engage 
with their peers while giving students online access to lecture materials can be particularly conducive 
to high-quality learning.  

However, it is important to note that this study merely took advantage of a natural experiment 
opportunity and was not deliberately designed to test differences in course delivery mode. Since 
students were not randomly assigned to sections, the internal validity of the study is naturally 
threatened by selection-bias, although the limited data available on students’ characteristics provides 
no a priory reason to believe that students were fundamentally different in their ability or motivation 
across sections. In addition, this study is not equipped to test specific hypotheses about the causal 
mechanisms that explain the observed differences in engagement and learning outcomes across the 
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three course delivery modes. As a result, it is only possible to speculate about the cause of these 
differences by piecing together anecdotal evidence from different available sources. Finally, the 
findings are drawn from a single case study of a particular course on a particular topic. Thus, whereas 
the overall pattern of findings is consistent with findings of other similar studies that are reported in the 
growing literature on this topic [2-4], they do not lend themselves to sweeping generalizations. In that 
sense, there is an urgent need in theory and research that clearly distinguish the key affordances and 
processes of learning that are enabled through each course delivery mode to be able to design an 
optimal learning experience for students.  
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