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The purpose of this study was to explore the effectiveness of the online and face-to-face
instructional method for an undergraduate level introductory statistics course. Effectiveness was
defined as achievement in this course. Students self-selected in to the course format, either online
or on-campus. The sample (N = 80) was comprised of 80 undergraduate students enrolled in the
introductory statistics course, both an on-campus section (n = 40) and an online section (n = 40).

Table 1 provides a summary of the participants by sex for each section of the class.

Table 1

Summary of Participants’ Sex by Format

Format Male Female
n % n %
Online 7 17.5% 33 82.5%
On-campus 3 7.5% 37 92.5%
Note. N =80

The mean age for the online section was 31.3 (SD = 8.37), while the mean age for the on-campus
section was 31.4 (SD = 7.48). The minimum and maximum ages for the online section was 22 and
50, respectively. Regarding the on-campus section, the minimum age was 21 and maximum age
was 47. In both formats, females made up the largest percentage of the class (87.5%, n = 70). Table
2 presents statistics for the students’ college of major by course format. In terms of the college of
major for students in the sections, the largest percentage in the online section came from the
College of Education (37.5%, n = 15), while the largest percentage of students in the on-campus

section came from the College of Social Sciences (27.5%, n = 11).



Table 2

Summary of Participants’ College of Major by Format

Format Business Education Math & Science Social Sciences
n % n % n % n %
Online 7 17.5% 15 37.5% 9 22.5% 9 22.5%
On-campus 10 25.0% 9 22.5% 10 25.0% 11 27.5%
Note. N = 80.

Table 3 provides the means and standard deviations for both quantitative ability pre-test
scores and exam scores disaggregated by course format. The on-campus section had a higher mean
for the exam scores and less variability than the online section of the course (M = 87.36, SD =
5.58). Regarding the quantitative ability pre-test scores, online students had a higher mean score in

this area, but also had higher variability in these scores (M = 63.48, SD = 15.09).
Table 3

Quantitative Ability and Mean Exam Scores by Format

Format Quantitative Ability Mean Exam Score

M SD M SD
Online 63.48 15.09 84.12 5.97
On-campus 59.83 15.03 87.36 5.58

Note. Online n = 40. On-campus n = 40.



An independent t-test was performed to compare the quantitative ability pre-test scores for the two
course formats. There was not a significant difference in the quantitative ability for the online

section and the on-campus section at the .05 level (t = 1.08, df = 78, p = .282).

Next, an ANCOVA was conducted to analyze the impact of course format on student
achievement when controlling for incoming student quantitative pre-test scores. In addition to the
previous assumptions associated with ANOVA, two additional assumptions associated with the use
of ANCOVA are the relationship between the covariate and the dependent variable is linear and
that the regression slopes for each level of the independent variable are homogenous. The
relationship for the mean of exam scores and the pre-test quantitative ability was graphed (see
Figure 1). The resulting scatterplot shows that the points were aligned in a linear fashion in a
positive direction. A correlation analysis was used to examine the relationship between the
quantitative ability and the mean exam score. Results indicated a moderately strong positive
relationship between these two variables (r = .51, p <.001). As the pretest quantitative ability

assessment scores increased, so did the mean exam scores for the courses.



Figure 1

Scatterplot of Mean Exam Scores and Quantitative Ability

Simple Scatter of mean of exam scores by pretest quantitative ability
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Examination of a second scatterplot of mean of exam scores and pretest quantitative ability with
trend lines added for online and on-campus sections (see Figure 2) provides evidence of the
homogeneity of regression slopes as the two lines are parallel. Finally, the assumption of
homogeneity of variance is also met as the Levene’s test is non-significant (F(1,78) = .09, p =

.770).

The results of the ANCOVA show that the independent variable of course format is
significant in this analysis (F(1,77) = 14.07, p <.001, partial n? = .15), indicating a significant
difference in the adjusted means for exam scores for the online section (M = 83.72) and the on-
campus-section (M = 87.76). After controlling for quantitative ability, course format explains 15%

of the variability associated with exam scores.



Figure 2

Scatterplot of Mean Exam Scores and Quantitative Ability Grouped by Course Format

Grouped Scatter of mean of exam scores by pretest quantitative ability by course delivery format
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These ANCOVA results also show that the covariate of quantitative ability is significant
(F(1,77) = 37.41, p < .001, partial n? = .33). This indicates that quantitative ability is also a
significant predictor of mean exam score in the introductory statistics course. The adjusted r? of .36
indicates that the model containing both course format and quantitative ability explains 36% of the

variability in the exams scores in the course.

These various analyses support the idea that course format for an undergraduate
introductory statistics class does impact the effectiveness of the instructional methods, as measured
by achievement in the class. Student achievement in this class was based on the average of three
course exams. Quantitative ability at the onset of the class was not statistically different between

course formats. When analyzing how this quantitative ability related to their achievement in the



class, one sees that as the quantitative ability test scores increased, so did the students’
achievement in the class, supporting the argument that students coming in to the class with ability
in the content tended to perform better in the class. Faculty should include this need for incoming
preparation as part of their assessment report on student success in introductory statistics courses.
They may also recommend students take the on-campus section of the class, as students performed

better in this format of the class.

When the two formats are compared and students have the same level of incoming
quantitative ability (i.e. variable of quantitative ability score is held constant), on-campus sections
of the course tended to have higher student achievement than online sections of this class. Even
when taking in to account the quantitative ability of the students coming in to the introductory
statistics class, the on-campus students outperformed the online section of the class. Faculty in the
department should recognize that while course format partly affects the student achievement in the
class, the initial quantitative ability of the students before they begin the course also affects their
achievement. When reporting the effectiveness of their teaching in their annual assessment, faculty
should include the variables of course format and incoming quantitative ability of the students to

the report, as these affected student achievement in the course.



