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	 There has been a steady increase in the number of students taking 
online courses. It was estimated that there were “3,077,000 [students] 
enrolled in all distance education courses…in 2000-2001. Fifty-six percent 
of two and four-year degree-granting institutions offered some type of 
distance learning and 90 percent of those institutions deliver at least some 
of their courses via the internet” (D’Orsie & Day, 2006, p. 1). Moreover, as 
of fall 2007, nearly 4 million students participated in online courses, and 
30% of institutions with education related degrees (teaching credentials 
and graduate degrees) had completely online programs (Allen & Seaman, 
2008). Recent data stated that the University of Phoenix online program 
was now the fourth highest ranked institution of degree producers for 
minority baccalaureates (Borden, 2009). Given this steady increase in 
online courses, more and more universities see the need to examine how 
to offer their curriculum online in order to continue to attract students.
	 Berge (1998) noted, “impediments to online teaching and learning can 
be situational, epistemological, philosophical, psychological, pedagogi-
cal, technical, social, and/or cultural” (p. 2). One significant barrier to 
teaching online courses has been faculty concerns. Some faculty perceive 
that while teaching online may increase enrollment and interest in the 
program, it does so at the risk of decreasing student learning. Moore 
(2007) argued that “Administrators must also perform the particularly 
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difficult task of channeling their faculty away from typical classroom roles 
and into those more appropriate for the information age” (p. ix). In an ef-
fort to address the issue of level of student learning, this study compared 
learning online against traditional in-class learning for students.
	 Much of the research in the area of online teaching and learning 
has not focused on learning outcomes or academic achievement. A 
considerable portion of the work in this area focused on issues related 
to teaching online such as barriers to online teaching, advantages and 
disadvantages of taking or teaching an online class, “how- to” descrip-
tive articles, and social issues in online courses.
	 Many studies described issues such as how to teach an online class 
or examined the pit falls of teaching online. For example, Berge (1998) 
focused on the barriers to online teaching from a policy standpoint 
but also included a list of the advantages and disadvantages of online 
education. Similarly, D’Orsie and Day (2006) offered a list of 10 tips to 
teaching a web course. In addition, numerous books have been written 
that provide information on facilitating online learning (e.g., Collison, 
Elbaum, Haavind, & Tinker, 2000; Salmon, 2004). 
	 A review of the literature revealed that the majority of articles about 
online teaching focused on improving engagement or social situations 
online. Oliver (1999) looked at issues of engagement online. Tuckman 
(2005) focused on how to motivate procrastinators online. Taylor and 
Maor (2000) examined constructivist learning online while Waltonen-
Moore, Stuart, Newton, Oswalk, and Varonis (2006) discussed creating 
a cohesive learning environment online. These and many other articles’ 
findings supported Holmberg’s (2007) theory that personal relationships 
promote student motivation and learning. Similarly, Menchaca (2008) 
discussed the importance of the use of multiple technologies to appeal 
to multiple learning styles as well as the importance of collaboration, 
reflection, and building a learning community in order to facilitate suc-
cessful online learning. Finally, McCrory, Putnam, and Jansen (2008) 
studied teaching and learning in two online courses for teachers in a 
master’s degree program, which was in line with this paper, but the 
study was focused on discourse and the impact of online discussions.
	 Some research articles that focused on online learning had limited 
sample sizes or examined subject areas not related to education. For 
example, Schutte’s (1997) study included 37 undergraduate students 
that were randomly assigned to the online class or the in-class group. 
He compared the two groups in terms of learning through the use of 
exams. Both groups took the exams in class. His results revealed that the 
online group scored 20% higher then the traditional group. McCollum’s 
(1997) review of Schutte’s work further supported these findings.
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	 Davies and Mendall (1998) also studied teaching and learning in 
undergraduate online classes. Although their findings supported the 
idea that online and traditional students performed equally well on the 
course assessments, Davies and Mendall’s work had a small sample size 
of only two full-time online students.	
	 More recently, Johnson, Aragon, Shaik, and Palma-Rivas (2000) 
studied learning outcomes and student satisfaction in an online human 
development graduate course and in a traditional face-to-face course. 
They found that although the students in the on-campus course had more 
positive perceptions about the instructor and the overall course qual-
ity, there was no difference between the two course formats in several 
measures of learning outcomes. Like Davies and Mendall (1998), they 
had a small sample size with only 19 students in each class.
	 On the other hand, Connolly, MacArthur, Standsfield, and McLellan 
(2005), Kartha (2006), and Koory (2003) all used slightly larger sample 
sizes over longer periods of time, but the subject areas focused on ev-
erything from Shakespeare to computers to business and were courses 
geared towards undergraduate students. Finally, Legutko’s (2007) study 
was one of few research articles that focused on a graduate course in 
education, but again with a small sample size of 32 face-to-face students 
and 29 online students.
	 Clearly, there has been a wide variety of works and views on the 
issue of teaching and learning online. But much of the work focused 
on the types of instructional methods used when teaching online. This 
focus is problematic due to the fact that, as stated previously, some 
faculty members “are suspicious of online courses [,]…have significant 
reservation about the loss of face-to-face contact,…and because distance 
education was previously viewed as an inferior form of education” (Con-
nolly et al., 2005, p. 2). Faculty concerns, small sample sizes, and the 
lack of focus on the field of education, coupled with the growing number 
of online programs in the area of education lead to a growing need for 
more research in this area. 
	 In an effort to address some of the limitations in the previous research 
as well as faculty concerns with student learning, this study focused 
on learning outcomes and compared an online course and a traditional 
face-to-face course in an educational research class designed for students 
pursing a Master of Science degree in Education.

Method

	 To explore issues of learning in online courses versus traditional 
courses with students who were enrolled in a master’s degree program 
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in education, three online courses were compared to three traditional 
face-to-face courses. These courses were taught over a two-year period. 
A total of 71 graduate students took part in the online classes (25, 23, 
and 23 in each of the classes) and a total of 69 took part in the face-
to-face sessions (25, 22, and 22). Participants in the online courses 
each took part in 15 weeks of class sessions entirely online. The online 
courses allowed for asynchronous learning. For the traditional face-to-
face students, classes were held once a week for 3-hour sessions for 15 
weeks. Teaching methods in the traditional classes included small and 
large group work and discussions, in-class writing activities, and direct 
instruction using PowerPoint slides.
	 The online methods of instruction included small and large discussion 
board activities, written activities submitted via email, small group and 
individual activities, and direct instruction using PowerPoint slides that 
included audio voiceovers. These PowerPoint slides were the same slides 
used in the traditional classes. The lectures that were presented to the 
in-class students were recorded and used as the PowerPoint voiceovers 
for the online instruction. The instruction in both types of courses was 
matched in every way except for the fact that students were required 
to complete the work online or in class. The instructor was the same for 
all courses and all papers were graded by the same evaluator to avoid 
issues with consistency and reliability. 
	 Students enrolled in this degree program were instructed to take 
the course during their first semester in the program. The course 
content focused on descriptive statistics and statistical inferences in 
educational research. In addition, students learned the principles of 
research design.
	 Experimenter or subject effects such as the Hawthorne effect were 
not limitations of this work due to the fact that the study was conceived 
of after the courses were completed. As a result, the students’ perfor-
mance and instructor’s grading would not have been impacted by being 
involved in the study. 

Participants

	 Participants were enrolled in a public institution in the Southwest. 
Given state requirements, each participant had previously completed a 
bachelor’s degree and teaching credential (post-baccalaureate). The par-
ticipants mirrored the nation’s demographic trends for elementary school 
teachers in that the majority were female (127 of the 140 participants) with 
varying experience in the teaching field. The participants were elementary 
or middle school teachers. The students self-selected into the courses.
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Data Sources

	 Participants supplied three main sources of data for analysis. First, 
exam grades were compared. Both groups (online and in-class) were 
given the same midterm and the same final exam. Both exams were 
multiple choice and completed online. The midterm included 40 ques-
tions, and participants had 50 minutes to complete the exam. The final 
exam included 40 questions, and the students had 55 minutes to com-
plete the exam. The final was cumulative. In addition, participants were 
required to write a literature review and one additional shorter paper 
(mini-literature review comparing only two articles). Grades received 
on these papers were also compared. The papers were graded using a 
rubric (see Appendices A & B). A maximum score of 25 was possible for 
the mini-literature review, and a score of 50 was possible for the litera-
ture review. Students lost points for multiple errors. The instructor did 
not subtract a point for the first error in each of the described areas but 
one point was subtracted from the given area after the second error was 
made. Finally, students in both courses were asked to take part in an 
end-of-course anonymous survey of course satisfaction (Appendix C).

Analyses

	 Data were analyzed using descriptive and inferential statistics. 
More specifically, means, standard deviations, Pearson correlation tests, 
and independent t-tests for independent samples were used (p.<05) to 
determine significance when comparing scores on the exams and writ-
ten work. The data collected from the survey was used to highlight and 
clarify the numeric findings. 

Results

	 The results from the study were mixed. The results are reported 
in three sections: papers, exams, and survey data. The limitations of 
the study are also discussed. Based on the limitations, one additional 
section on course interaction was added to the analysis.

Papers 

	 In analyzing the paper grades, no significant difference was found 
between the two groups of students (online vs. traditional). The mean 
grade was about the same for the literature review for the online students 
when compared to the traditional students, and the standard deviations 
were also about the same (see Table 1). There was no significant differ-
ence between the online and the traditional students on the literature 
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review grades (See Table 2). Furthermore, for the mini-literature (mini-
lit) review paper, there was no significant difference between the two 
groups (See Table 2). With similar standard deviations, the data indi-
cated that the learning, based on grades, was the same for the papers 
whether instruction occurred in-class or online.

Exams

	 In analyzing the results from the exams, a significant difference was 
found between traditional and online students in learning. The maximum 
score for the midterm was 30, and the maximum score for the final was 
40. For the midterm exam scores, the standard deviations were similar 
for traditional and online students. But the mean scores and the t-test 
indicated that, based on the midterm grades, the traditional students 
scored higher on the midterm exam. The mean score on the midterm for 

Table 2:
t-Test Comparision of Online and Traditional Students’ Grades
on the Literature Review 

	 	 	 	 	 Statistics

Assignments	 	 	 t-test

Mini-Lit
	 P-Value	 	 	 =.41

Literature Review
	 P-Value	 	 	 =.34	 	

N=140

Table 1:
Mean and Standard Deviation
for Mini-Lit Review and Literature Review

	 	 	 	 	 Statistics

Assignments	 	 	 Mean	 	 Standard Deviation

Mini-Lit Review
	 Traditional*		 	 22.0	 	 	 1.49
	 Online**	 	 	 21.8	 	 	 1.51

Literature Review
	 Traditional*		 	 44.2	 	 	 2.27
	 Online**	 	 	 44.4	 	 	 2.20

* N=69 ; ** N=71
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the traditional students was 2 points higher than for the online students 
(See Table 3) and the t-test results indicated that there was a significant 
difference between these scores (see Table 4). On the other hand, the 
exam scores for the final were less conclusive. The standard deviation 
for the online students was higher, but the mean score on the final was 
lower for the online students (see Table 3). The t-test did not indicate a 
significant difference between groups on the final exam (see Table 4). 

Survey Data

	 In addition to the data from the exams and the papers, survey data 
was collected and analyzed (see Appendix B). Unlike the previous data, 
the results were not mixed. The results were all very positive in terms 
of comments related to online classes. One question asked, “Is there a 
difference in your learning when you complete a class session online vs. 
in-class?” The majority of students stated that there was no difference 
in their learning. For example, one student stated, “Not really. I feel 
like the material that I studied I learned, ether in-class or online.” But 
four students did express issues with missing peer interaction and learn-

Table 4:
t-Test Results 

	 	 	 	 	 Statistics

Assignments	 	 	 t-test

Midterm
	 P-Value	 	 	 =.03

Final
	 P-Value	 	 	 =.06	

N=140

Table 3:
Mean and Standard Deviation for Midterm and Final Exams

	 	 	 	 	 Statistics

Exam	 	 	 	 Mean	 	 Standard Deviation

Midterm
	 Traditional	 	 	 26.4	 	 	 2.4
	 Online	 	 	 24.8	 	 	 2.6

Final
	 Traditional	 	 	 36.2	 	 	 3.2
	 Online	 	 	 34.0	 	 	 5.4
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ing from peers. These four students’ statements were in line with the 
quote, “I believe there is a difference because when in class you get the 
benefit of learning a lot more from your peers. For instance, at times 
you have questions that you don’t know you have until someone else 
in class asks them. However, I strongly believe that there are positive 
advantages to both.” 
	 Another question on learning asked, “What are the advantages of 
having class online? In addition to issues such as convenience, think 
about how it impacts your learning.” Students pointed to having to be 
more responsible for their own learning and being able to review ma-
terial more than once. One student stated, “It is more self-guided so I 
can spend more time on the concepts that I need help with, and less on 
concepts that I can pick up quickly. I am not affected by other’s learn-
ing.” Another student added, “I am able to skim over the parts I already 
know and get into more detail on what I don’t know.”
	 As far as specific suggestions for improving learning, when asked, 
“What would help to increase your learning/understanding of topics 
when taking classes online?” the majority pointed to the idea of increas-
ing small group and large group discussions. This is very much in line 
with the previous statements of the students who were concerned with 
the lack of peer interactions. In addition, many students noted that to 
improve their grades if they took an online class again, they planned to 
watch and complete sessions more than once (76%) and ask the instruc-
tor more questions about the material (68%). 
	 Finally when asked, “How do you think your learning has been 
impacted by taking this class entirely online (positives and negatives)?” 
every student said the impact was positive. For example, one student 
said, “With an online class I have been able to focus more on the infor-
mation of the class and less on the stuff that has nothing to do with the 
class, such as traveling time to get to class, gas, and parking. Now all 
of my school effort can be focused on learning the material.”
	 In short, the survey indicated that students valued online classes. 
This fact led to high student satisfaction in regards to the pace, the focus 
on their learning needs, and the lack of travel time. This high satisfac-
tion could lead to increased learning.

Limitations

	 There were a number of limitations that must be considered when 
reflecting on the results of this study. The first limitation in the area of 
instruction is the fact that since the students of the traditional group 
physically met together, some of the students formed study groups that 
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met before and/or after class. Study groups were not likely to be formed 
with the online students because of issues of proximity. Moreover, for 
traditional students, when one student asked a question, all students 
heard the answer, and the material was reinforced through question 
and answer sessions. Although questions and answers were posted on 
the discussion board for the online classes, students would have had to 
take the initiative and read through the discussion board postings to 
receive the information. There was no guarantee that this occurred.
	 Furthermore, although there were attempts to vary the instructional 
methods used, most of the online sessions were best suited for visual 
learners. In addition, for students in the traditional setting, a minimum 
of 3 hours (one class session) was spent on each topic. For the online 
students, there was no way to know exactly how much time (more or 
less) was spent on each of the course topics. Some online students may 
have just completed enough work to complete the online assignments 
but may not have gone beyond those tasks.
	 Finally, there was the issue of self-selection. Students self-selected into 
the courses which could have created a number of biases. For example, 
stronger students could have all self-selected into one course or another. 
These differences could have had an impact on learning and may explain 
why the midterm grades were slightly higher for in-class students. 
	 In addition to instructional limitations, methodological limitations 
must also be considered. First and maybe the biggest limitation was 
that the prior knowledge of the students was not assessed before the 
students entered the courses. Some of the differences in scores could be 
due to the students’ prior knowledge of the course material. A pretest/
posttest design could help to alleviate these concerns in the future. The 
limitation of sample size could also be a concern. Although this paper’s 
sample size was larger than that of the previous research presented, 
the sample size of this study was still small. A larger sample size would 
lend validity to the study. 
	 Finally, there were limitations when considering the learning as-
sessments utilized in this study. Learning is defined as “the process of 
acquiring knowledge or skill through study, experience or teaching” 
(Dictionary.com, 2007). The question remains: were the exams and 
papers an accurate representation of this acquired knowledge? It is pos-
sible that different examination formats or circumstances could have 
yielded different results. The fact that the same measures were used in 
the online and traditional classes helps with creditability but does not 
ensure validity. In future studies other exam forms and other possible 
measures of learning should be considered.
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Course Interaction

	 After considering the limitation discovered in this research, one 
additional data source was analyzed. One major difference between 
students in traditional classes versus those receiving online instruction 
is the “known” minimum amount of time spent on the subject matter per 
week. In face-to-face classes, instructors can be assured that students 
are at least exposed to the material for three hours per week. With 
online learning, students were self-directed and determined how much 
time they spend. One assumption may be that the more time spent 
online in the course site, the higher the grade. The site used for online 
courses does not measure actual time spent in the site by each student 
but it does measure hits. Time and hits are not the same but one could 
assume that someone who entered the site (hits) more than someone 
who did not may have spent more time working with the course mate-
rial. When using a Pearson correlation to determine the relationship 
between overall course grade point average and total number of hits, 
there was no significant correlation (r =.165, p =.330). This suggested 
that the number of times students entered the course site does not relate 
directly to improved grades in the course. 
	 On the other hand, when one specifically considered hits in inter-
action or discussion areas of the course site, there was a significant 
relationship between hits in these areas and grade point average (r = 
.532, p = .001). 

Implications

	 Based on the results of this study, the evidence suggests that there 
are similar learning outcomes whether students are in a traditional or 
online class. For many instructors, the move to online classes is of grave 
concern. Some instructors may argue that it would be impossible for 
learning online to equal that of in-class teaching. But this work further 
supports previous research (e.g., Johnson, Aragon, Shaik, & Palma-
Rivas, 2000; Kartha 2006; Legutko, 2007) that illustrates the fact that 
this assumption may be false. Some may argue that the fact that there 
was a significant difference between the midterm grades is an indica-
tion that there is a difference between online classes and traditional 
classes in terms of learning. But as noted in the limitation section of 
this paper, this difference seems to be more of an issue of adjusting to 
online learning as opposed to being an indication that online classes are 
somehow inferior in terms of learning outcome. For example, students 
pointed out that they may need to view the PowerPoint lectures more 
than once. 
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	 In addition, the results should give some faculty members a reason 
to reflect on the methods used when teaching online. In line with some 
of the previously presented research (e.g., Holmberg , 2007; McCrory, 
Putnam, & Jansen, 2008; Menchaca, 2008), clearly one outcome of this 
study is the importance of online interaction. In class it is clear that 
active learning and participation are keys to effective teaching and 
learning, and it is clear that the same can be said for online teaching 
and learning. This fact is further supported by the survey data in which 
students overwhelmingly reported that the most important aspect of 
teaching and learning online is the small and large group discussions. 
Although only a weak positive relationship was found, the significance 
of the relationship is an indicator of the importance of online interaction 
in the overall learning and understanding of the course material. Fur-
ther reinforcing this fact is the survey data that indicated that students 
realized that they needed to ask more questions of the instructor. Thus, 
student interaction and instructor interaction are important elements 
of the learning process. 
	 Finally, the students’ survey answers were so overwhelmingly 
positive that the issue of student satisfaction cannot be ignored. Posi-
tive student attitudes can lead to increased motivation. Thus, positive 
attitudes can only enhance the learning of students. These issues need 
to be considered and studied further. In the end, this work illustrates 
that instructors need to be open to change. Change does not, in this 
case, necessarily mean a reduction in learning.
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Appendix A

Mini-Literature Review Rubric

Possible Score	 Description

	   5	 	 Clarity, Neatness, and Grammar

	   5	 	 Integration of articles/Themes

	 10	 	 Analysis

	   5	 	 APA

Appendix B

Literature Review Rubric

Possible Score	 Description

	   5	 	 Conforms to the assignment, references hold to a focus on
	 	 	 a suitably narrow topic, critiques of individual articles
	 	 	 include the required information, and at least 8 articles
	 	 	 must be included 

	 10 	 	 APA

	 10	 	 Well written, organized

	 10	 	 Well integrated: the author does not simply make a list
	 	 	 of critiques, rather discusses the ways in which the
	 	 	 studies agree, disagree, extend one another,  cover the
			   territory or leave specific questions unanswered

	 10	 	 Analysis

	   5	 	 Includes implications for practice and for further research
	 	 	 based on the references cited (extending beyond the
	 	 	 studies but not coming out of the air)

Appendix C

Complete Survey

(1) Before taking this class, what were your feelings about taking online 
classes?

(2) Now that you have completed this course, what are you feelings about tak-
ing classes online?

(3) Is there a difference in your learning when you complete a class session 
online vs. in-class? If yes, please explain.
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(4) What are the advantages of having class online? In addition to issues such 
as convenience, think about how it impacts your learning.

(5) What are the disadvantages of having class online? 

(6) What would help to increase your learning/understanding of topics when 
taking classes online?

(7) How do you think your learning has been impacted by taking this class 
entirely online (positives and negatives)?


