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Abstract

Education researchers have conducted studies on the relationship of learning mode to student
performance, but few studies have evaluated pass rate, grade distribution and student withdrawal
rate in an introductory research methods course. In this study, researchers examined 2,097 student
grades from the 2015-2016 academic year to determine if such a relationship existed. In this study,
learning mode was significantly related to failure rate, grade distribution and withdraw rate.
Synchronous video home students had a significantly higher failure rate than traditional In-Person or
online students. Online student grade distributions were significantly different than In-Person
classroom, synchronous video home or synchronous video classroom students. Online Students
tended to earn more "A"s and fewer "B"s and "D"s. Synchronous video home students also had a
significantly higher withdraw rate than synchronous video classroom students. Recommendations
for further research include investigating variables which may impact student performance such as
faculty experience with course content and technology and how students select learning modes when
taking classes. Future research should continue to employ outcome-based studies to measure the
impact of learning mode on student performance. This remains a key issue from the perspective of
the students and the institution.

Introduction
  

While the online delivery of courses has become ubiquitous, often outnumbering traditional delivery
forms at many colleges and universities, researchers and educators alike continue to question the
relative effectiveness of modalities with respect to student performance. Comparing student
outcomes and satisfaction between delivery modes has proven challenging and yielded mixed and
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equivocal results, making broad generalizations difficult. On a micro level, however, the individual
results of various studies, can be used to make course and program adjustments to better serve both
students and faculty. 

  
Literature Review

  
Over the past decade, increasing attention has been devoted to teaching research methods at the
undergraduate level. Although faculty typically maintain the need for students to be familiar with
the research process in order to both conduct their own inquiries and to interpret the studies of other
researchers, students typically lack enthusiasm for these introductory courses. Combined with the
perceived difficulty of the subject matter, this poses a challenge for student engagement, and thus,
student success (Lewis, 2014; Peachy & Baller, 2015).

  
Even while overall enrollments in college courses has seen a decline in recent years, enrollment in
online courses continues to climb (Lederman, 2013; Seaman, Allen & Seaman, 2018). The literature
is abundant with studies comparing the differences in student perception and outcomes between
traditional in-person and online delivery; however, there are no clear conclusions.  Some meta-
analyses demonstrate significant differences while other reviews do not reveal significant or
conclusive findings. Bernard et al. (2004), Cavanaugh et al. (2004), Jahng et al. (2007), Lundberg et
al. (2008), Nguyen (2015), Russell (2001), and Zhao et al. (2005) found no significant differences in
student performance between online and traditional classroom instruction. M. Allen et al. (2004) and
Xu & Jaggars (2013) found that traditional students performed better.  Sitzmann et al. (2006),
Shachar & Neumann (2003), and Williams (2006), found that online students performed better.
Furthermore, while several comparative studies exist evaluating modalities in research courses at the
graduate level (Campbell, et al., 2008; Girod & Wojcikiewicz, 2009; Holmes & Reid 2017; Lim,
Dannels & Watkins, 2008; Ni, 2013; Petracchi & Patchner, 2001; Stocks & Freddolino, 1999), few
can be found that specifically address an undergraduate research methods course.  Campbell et al.
(2008) argue that the online environment provides unique opportunities for data collection related to
student performance and various related metrics.

  
Generally speaking, online delivery, including both synchronous and asynchronous, is now
considered a viable alternative to the traditional classroom. Technology advances have led to
superior equipment and delivery platforms reducing technological barriers. Advocates of online
learning argue that the delivery platform provides an effective means of eliminating barriers of time
and place, while providing increased convenience, flexibility, currency of material, customized
learning, and focused feedback, when compared to a traditional face-to-face experience (Hackbarth,
1996; Harasim, 1990; Kiser, 1999; Matthews, 1999; Ni, 2013; Swan et al., 2000). In contrast,
opponents, or rather skeptics, point to issues of isolation (Brown, 1996), increased confusion, and
frustration with both the material itself and the mechanics of its presentation (Hara & Kling, 2000)
and a subsequent decrease in motivation, engagement and learning effectiveness in the online
environment (R. Maki, W. Maki, Patterson, & Whittaker, 2000), as well as increased drop rates
(Njenga & Fourie, 2010). 

  
Despite numerous studies addressing the issue, researchers cite the inherent difficulty in measuring
outcomes specifically related to the online delivery modality. Brown and Wack (1999) note the
various problems in generally applying an experimental design to educational research, while
specifically highlighting difficulties related to comparing online versus traditional instruction.
Phipps and Merisotis (1999) note particular problems throughout this comparative literature,
including, no control for extraneous variables (and therefore no demonstrable illustration of cause
and effect), lack of randomization for sample selection, weak validity and reliability of measuring
instruments, and lack of control for reactive effects. Beyond student engagement, various studies
have also emphasized the importance of instructor engagement, as well as competence in areas of
both content and online pedagogy, as key factors in student success in both adaptations to the online
environment and ultimate successful performance (Garrison & Arbaugh, 2007; Holzweiss et al.,



2014).
  

Various individual, situational and contextual complexities factor into teaching efficacy, student
engagement and student satisfaction in all learning environments – whether online, in-person or
hybrid (Holmes, 2017; Lyke & Frank, 2012; Summers et al., 2005). In short, student performance is
a multi-faceted phenomenon, with various measures of outcome (e.g., grades, withdrawal,
knowledge enhancement not measured by grades, personal satisfaction, etc.) all dependent upon the
unique interaction of both the inherent variables of interest (of which modality of delivery is only
one) and potentially numerous situational variables. Further research is necessary to determine the
relative impact of these various factors, and thus, the “right formula” for student success,
achievement and satisfaction.

  
The purpose of this study was to explore student performance in multiple modes of instructional
delivery of an introductory research methods course.  Embry-Riddle Aeronautical University’s
Worldwide Campus offers the opportunity to minimize some confounding factors by delivering an
undergraduate research course in several modes: in-person, through synchronous video (EagleVision
or EV) – in classrooms or from home – as well as fully asynchronous online.  The analysis
distinguishes between EV Class and EV Home due to characteristics that are shared with in-person
classrooms and asynchronous online, respectively.  Regardless of the delivery mode, instructors use
the same set of learning outcomes, textbook and mandatory assignments.  The learning management
system’s template for the online course is also used to create the courses in other delivery modes
which is rarely altered by in-person or EV instructors. 

  
This study will compare withdrawal rates, failure rates, and grade distribution among the four
delivery modes. The research hypotheses are: 
 
Ha1.  Student failure rates in classroom, on-line and video synchronous learning modes are not
equivalent.

 Ha2.  Grade distribution in classroom, on-line and video synchronous learning modes are not
equivalent.

 Ha3.  Student withdrawal rates were not equally distributed between the four learning modes 
  

Methods
  

The university campus used in this research was a private, not-for-profit institution serving a student
population of 15,022 enrolled in the fall of 2015.  Undergraduate students made up approximately
72% (10,807) of this total. Approximately 28% of the undergraduate student body attended full time
(identified as 12 semester hours in the July through October 2015 terms).  The average campus
undergraduate student was 33 years old.  51% of undergraduates were affiliated with the military.
Women comprised 11% of the student population.  A majority of students are working adults.   All
undergraduate programs list the RSCH 202 in this study as a requirement for graduation.  Although
demographic data were not analyzed to the course level, researchers believe that course
demographics reflect those of the campus as a whole due to mandatory requirement to take this
research course (ERAU, 2018). 

  
Aggregate data containing 2,097 student grades were mined from the Campus Dashboard for the
time period August 2015 to July 2016.  The three hypotheses were tested using Chi-Square (α=.05)
at the appropriate degrees of freedom.  Effect size was also calculated on results using the Cramer’s
V statistic. Fishers’ Exact tests were used if a Chi-Square Test resulted in a low cell count warning. 
(Gay, Mills, & Airasian, 2006). The Bonferroni Correction was applied in the post hoc pairwise
testing of each hypothesis (Gould & Ryan, 2013).  The hypotheses concerning failure rates and
grade distribution (n=2,040) used a subset of the entire data file. The hypothesis concerning
withdrawal rates (n=2,097) included data on the 57 students who withdrew from the course.  All
data were aggregate with no individual identification of students to assure student confidentiality. As



such, this study was exempt from the institutional Internal Review Board. 
  

A series of tests were applied to the data to evaluate each hypothesis.  The first two tests were run to
evaluate if failure rates and learning mode were related. The first statistical test compared the
number of students who passed vs the number who failed based on learning mode and are displayed
in Table 2.  The second set of pairwise statistical tests are shown on Table 3.  These tests used a
Bonferroni corrected .00833 level of significance.

  
The third and fourth tests were run to evaluate grade distribution equivalency between the four
learning modes. The third test compared all the modes to determine if learning mode and grade
distribution was related and are displayed in Table 5. The fourth series of pairwise tests were run
using the same .00833 Bonferroni corrected level of significance.  Significant findings are shown on
Table 6.   

  
The fifth test evaluated the third hypothesis of the study to determine if withdrawals and learning
mode were associated and the data were displayed in Table 8.  The final group of pairwise tests were
run with a .00833 Bonferroni corrected level of significance and are shown in Table 9 (Triola, 2013;
West, 2016).  

 
Results

  
Data showing overall pass and failure rates comparison between learning modes follows on Table 1.

  

  
Overall, 90.78% of all students who took Research 202 passed the course.  Students who took an In-
Person classroom course passed at a rate of 95.14%.  Students who took EV Home passed at a rate
of 85.51 %, the lowest of the four learning modes.  The Chi-Square Analysis of these data is shown
in Table 2.



  
The Chi-Square result indicated a statistically significant relationship between learning mode and
failure rates.  The Cramer’s V Effect Size value was low (.08517). There is evidence to support the
idea that student grades and learning mode are related. In particular, students who attended RSCH
202 In-Person or Online had a significantly higher pass rate than students who took the course via
EV Home or EV Classroom.  Each learning mode was then compared against the other learning
modes in a series of two by two Chi-Square comparison (α=.05) shown in Table 3.

  

  
The Bonferroni corrected alpha of .00833 was used to determine if the result was statistically
significant in the pairwise comparisons.  This was done to avoid a Type I Error when evaluating the
hypothesis.  The EV Home failure rate was significantly higher than the In-Person Classroom rate
(.00037) and the Online rate (.0032).  The EV Classroom failure rates were higher than the In-



Person Classroom rate (.0163) and the Online failure rate (.0364) but not to a statistically significant
degree.  The In-Person Classroom and Online modes of learning had the lowest failure rates and
were not statistically different from each other.  The EV Home and EV classroom had the highest
failure rates but were not significantly different from each other (Triola, 2013).

The second hypothesis stated that grading distributions were not equivalent between the four
learning modes. Descriptive statistics are shown in Table 4. 

  

Overall, 50.54% of RSCH 202 students earned an A, 24.22% earned a “B”, 12% earned a “C”,
almost 4% earned a “D”, and a little over 9% failed the course. The distribution of “A”s differs
between the four learning modes from a high of 54.77% for Online students to a low of 39.45% for
students who took the course via EV Classroom. Students who took the course In-Person
(Classroom mode) earned the highest proportion of “B”s. and “D”s and had the lowest percentage of
“F” grades. EV Classroom students earned the most “C”s and EV Home Students earned the most
“F”s.  Online students earned more “A”s and fewer “D”s than all other modes examined. 
Additionally, the failure rate for online students was less than EV Home and EV Classroom. A
Cramer’s V test for association yielded a value of .08917.  This “effect size” measurement is low
meaning there are other factors influencing these results. A Chi-Square Analysis of the data is
shown in Table 5.

  
The Chi-Square result indicates that there is a relationship between learning mode and student



grades.  Students who took In-Person and online courses tended to get more “A”s.  In-Person and
EV students tended to earn more “B”s.  Students who took EV courses tended to earn more “F”s.  
Each learning mode was then evaluated against the other learning modes in a series of mode vs
mode (α=.00833) comparisons and shown on Table 6 (Triola, 2013). 

The Bonferroni corrected alpha (.00833) was used for the pairwise comparisons.  The Online
Learning mode was significantly different from the other three learning modes. The grade
distribution for online was significantly different from EV Home (.0011), EV Classroom (.001) and
In-Person Classroom (.0051).  The remaining mode comparisons yielded non-significant results
meaning not enough evidence to reject the idea of similarity in grade distributions. 

  
The third hypothesis stated that student withdrawal rates were not equally distributed between the
four learning modes.  Table 7 shows that the overall withdrawal rate was 2.72%. The breakdown by
learning mode follows.



 
Students who took EV Home courses withdrew at a rate of 4.89%, the highest of the four learning
modes.  Online had the second highest percentage (2.99%) followed by EV classroom and In-Person
classroom courses (.69%).  A Chi-Square analysis (Table 8) was conducted to determine if these
differences were statistically significant.

  
The Chi-Square result indicated a statistically significant relationship between learning mode and
withdrawal rates.  The data yielded a small Cramer’s V effect size test for association (.07314). A
Pairwise comparison of the learning modes was conducted to determine if there was a significant
difference.  Results are shown in Table 9.

  



 
a Fisher’s Exact Test values are shown for Chi-Square results which indicated a low cell count
warning (LCW).

 *p < .00833
  

In pairwise comparisons (α=.00833), the EV Home withdrawal rate was significantly higher than
EV Classroom (.0025).   EV Home students withdrew at a higher rate than In-Person classroom but
not to a statistically significant degree (.0260).  The Online student withdrawal rate was also higher
than the EV Classroom rate (.0243) but the difference was not statistically significant after the
Bonferroni correction.  The Online withdrawal rate and EV Home rate were not statistically
different from each other (Triola, 2013).

  
Analysis

  
All alternative hypotheses were supported by the statistical analysis in this study.  Student failure
rates were related to the learning mode student chose when taking RSCH 202.  Grade distribution
and student withdrawal rates were also related to learning mode to a statistically significant degree.  
Students who took RSCH 202 Online or In-Person Classroom passed their classes at a higher rate
than students who took RSCH 202 in the EV Home learning mode.  

  
The grade distribution for students who took RSCH 202 Online was significantly different than the
three other learning modes. Online students received more “A”s and fewer “D”s than all other
modes examined.  To a non-statistically significant degree, students who took In-Person Classroom
offerings earned the highest percentage of “B”s and “D”s and earned the lowest percentage of “F”s.  

  
The last hypothesis examined yielded some curious results when compared to the first two
hypotheses.  Student withdrawal rates were lowest for students who took In-Person Classroom and



EV Classroom than the other two modes of learning.  The EV Home withdrawal rate was
significantly higher than the EV Classroom rate.   This possibly could be related to visible peer
support when in a Classroom or EV Classroom environment. 

  
In each of these learning modes, students are surrounded by peers. It is interesting to note that In-
Person Classroom and EV Classroom students both withdrew at a .69% rate, much lower than EV
Home (4.89%) or Online (2.99%) where students attend class on their own without the direct
presence of peers.

  
Limitations

  
Analysis on gender, age or other initial difference between the groups was not assessed.  These
characteristics were assumed to be equally distributed within the groups studied.   Additionally,
student age (average 34), gender mix (11% female) and background (51% affiliated with the
military) differs from traditional universities.  The campus studied offers course starts every month
(with five major terms starting in August, October, January, March and May). Course term length is
9 weeks.  All these factors may have an impact on the generalizability of these findings.  

  
Conclusions 

  
Results of this study indicate relationships between learning mode and pass rates, grade distributions
and student withdraw rates.  The study design was a conservative retrospective analysis using the
Bonferroni correction on post hoc pairwise testing results to avoid Type 1 Errors.  An argument can
be made that learning mode has an impact on student performance.  That said, the results also
showed small effect sizes as measured by the Cramer’s V statistic.  This indicates that other
variables influenced the study results as well.  Similar to the ideas expressed by Holmes (2017),
Lyke and Frank (2012), and Summers et al. (2005), we can conclude that learning mode is a factor
on student performance, but it is not the only factor which is why this topic needs continued study in
the harder to define areas of learning such as faculty experience and student self-selection of
delivery mode. 

  
Recommendations for Future Research

  
Future researchers should continue outcome-based studies such as this one which measure the
impacts of student outcomes based on course delivery mode.  The hope is that significant findings
will become rarer as tools and training are developed to make the course delivery process more
consistent across learning platforms.

  
In this study, low Cramer’s V results (effect size) implies that there are other factors behind the
relationship of learning mode and student performance.  Future research is warranted to better
understand the factors. The student psychology of learning is an area that needs further exploration. 
Student learning styles and course selection processes (as to which delivery mode to select when
taking classes) are important aspects to consider when examining student performance.  The
influence of visible student peer support should be examined as it relates to student performance and
persistence. 

  
Future researchers should also evaluate factors such as age and gender to determine their impact on
learning mode selection by students.   
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