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Introduction (Statement of the Problem)

With online learning enrollments growth (Poll, Widen, & Weller, 2014) outpacing
traditional higher education (Allen & Seaman, 2015), it is becoming important to focus on the
design and delivery of online courses (CHLOE, 2017; Kearns, 2012; Meyer, 2014). However,
undergraduate curriculum has remained essentially unchanged during the last half century (Bass
2012). The move to online courses opens up possibilities, including but not limited to
personalized education in the online realm (Weld, Adar, Chilton, Hoffmann, Horvitz, Koch,
Landay, Lin, & Mausam, 2012).

A question often asked in the literature, “What can administrators do to increase an
effective online environment” (Jaggars, Edgecombe, & Stacey, 2013) goes unanswered when
related to pedagogy, although many research articles answer the question related to technology
(Huneycutt, 2013; Hogg & Limicky, 2012; Grabe & Holfeld, 2014). Related questions include;
(a) how an online class is effectively monitored while it is in session, (b) how many days a
professor should participate in the asynchronous learning environment, (c) when feedback should
be provided and what constitutes substantive feedback, (d) what are the appropriate level of
interactions with students, (e) how course materials are aligned and scaffolded with accreditation
standards (such as ISLLC and CCSSO), and finally (f) what constitutes meeting the university
contract hour per week (B. Reynolds, personal communication, January 04, 2017). This study
attempts to answer question (d) what are the appropriate level of interactions with students. The
focus was on purposed, meaningful interactions (Kuh & O’Donnell, 2013), as one student from
the institution stated: “too much student-teacher interaction puts me in a position where | feel
like the attention is negative from the professor” (E. Buchanan, personal communication,
January 5, 2018). A positive correlation between instructor presence in discussion forums and
higher student grades was reported in one study (Cranney, Alexander, Wallace, Alfano, 2011).

Research Question/Context

“Does increased online interaction between instructors and students positively affect a
student’s perception of quality for an online course?” The study included over 1200 courses over
a three-year time period in a public, degree-granting, higher education institution. The top two
findings of the case study included an overall linear relationship between interactions per student
and overall perception of quality in addition to a statistically significant relationship between
interactions per student and quality-of-course scoring by students using linear regression with
fixed effects for colleges. These findings were significant at the 99% level.

Literature Review

The last decade has seen an emergence of social constructivism as a learning theory
focused on knowledge distributed socially (Hunter, 2017). One element of social theory is
community (Taylor & Hamdy, 2013) which included interaction. Social interaction positively
affects the learning process (Baker, 2011). A social constructivist learning theory focusing on
student interactions, whereas the social constructivist teaching theory concentrates on the
interaction between the student and teacher with an emphasis on student engagement with the
content (Bryant & Bates, 2015; Moreillon, 2015).

The importance of interactions in the online learning environment is the focus of many
studies (Brinthaupt, Fisher, Gardner, & Raffo, 2011; Hogg & Lomicky, 2012; Watts, 2016). The



quantity of interaction and the quality are both important elements to perceived interaction
(Brinthaupt, et al., 2011). One study’s findings include the amount of time spent studying online
was only beneficial if some form of interaction was part of the study process (Castano-Munoz,
Duart, & Vinuesa, 2014). Interaction can be synchronous or asynchronous. Typical
asynchronous interaction in online courses occurs with discussion boards (Kleinsasser & Hong,
2016).

Interaction can be instructor to learner, learner to learner, and learner to content (Baker,
2011; Goldman, 2011) with the first two types affecting social and community aspects of
learning. The results of one study on student satisfaction in online courses found interaction with
the instructor (instructor to learner) was a significant contributor (Goldman, 2011, Bonfiglio,
O’Bryan, Palavecino, Willibey, 2016) to student learning.

Interactions with instructors can increase academic achievement and student satisfaction
with college courses (Barkley et al., 2014). The lack of instructor to learner and learner to
learner interaction in an online course has led educators and researchers to seek effective
methods for keeping students engaged in an online learning environment (Findlay-Thompson &
Mombourquette; 2014; Watts, 2016). The advantage of current education technology allows for
engaged students (Ertmer & Newby, 2013) creating opportunities for instructors to facilitate
student participation and interaction (Stear & Mensch, 2012).

Data collection/method

Data for this study was extracted from the institutions online learning management
system. The data was compiled together including assignment submission comments and
conversation messages broken up by course, department and college.

For this study, interactions were counted at a course level. An “interaction” will hereafter
be denoted as an instructor making a comment on a student’s submission or an instructor
responding to a student’s message or sending a message to a student. Mass messages (i.e. sent to
the entire class) were counted as one interaction, as opposed to, for example, 30 (1 per student).
This was done to ensure the interactions occurring between students and teachers were
personalized, rather than mass produced.

For this institution, an end-of-course standardized survey is conducted to determine student
experience, quality of instruction, and numerous other measures. The final scores are based on an
average of all the section scores in the survey, and can range anywhere from 1 (lowest) to just
above 5 (highest). For online courses at this institution, these survey scores are only available if
there were enough responses to provide a comprehensive survey sample of the course, in this
case a minimum of five students in the course with at least three students responding. Any and
all courses not meeting this requirement are omitted from the data. This omission also accounts
for outliers, which might otherwise affect the analysis. Courses with high interaction counts and
less than five students are not included due to lack of substantial survey responses, thereby
removing outliers from the dataset and ensuring accuracy of prediction.

In addition, as a robustness check to ensure trends were similar across time, we examined
semester data over the last three complete years (2015-2018). The semesters include summer,
fall, and spring.

Results

Examining the scatter plot in Figure 1 and its best fit line, we can infer the relationship

between interactions per student and quality survey score is positive over all 3 years. This shows



increases of meaningful interaction increase the perceived quality of a course by a student across
the entire time period examined. It should be noted that there is a clustering of courses with high
evaluation survey scores and low interaction count. This is most likely due to the student’s
perceived necessity of interaction with the teacher being minimal, or rather the fact that
interaction takes place in differing communication methods outside of the learning management
system. For these reasons, it is important to keep in mind that action plans should be
implemented on a case by case basis predicated on previous data which may or may not prove
that student preference favors or warrants more interaction.

Figure 1.

Online Interactions

Survey Score

Interactions Per Student

Figure 1. Shows the relationship between interactions per student and survey scores for the institution.
Each dot represents a single course, with its total interactions per student as the X-axis and the survey
score received for that course in a given year as the Y-axis, and a best fit line plotted over all three years.



To determine if the relationship is indeed linear and statistically significant, we used a
linear regression model with fixed effects for colleges (controlling for College of Business,
College of Education etc.), with the dependent variable being Survey Scores and the independent
being interactions per student.

Table 1 (below) shows the results for the linear regression model using fixed effects for
college. Interactions per student is statistically significant at the 99% level, showing that for each
additional interaction per student, an instructor can increase their survey scores by .01 points.
The R-squared value shows the model explains approximately 25% of the variation in Survey
Score with the provided variables for this dataset.

Table 1.
Dependent variable:
Survey Score
Interactions Per s
Student 0.011
(0.003)

Obszervations 1.264
R? 0.253
Adjusted R? 0.247
Residual Std. Error 0.573 (df=1253)

Linear regression w/' Fixed Effects for Colleges

Table I shows the statistically significant relationship
Note: between survey scores and interactions per student.
S the relationship is statistically significant at the 90%

level.

Limitations

The main limitation in the model and the results is overall perception of quality of the
course. There is still approximately 75% of the variation in survey scores left unexplained.
Other factors affect quality of a course such as the depth of coursework, difficulty, ease of access
to instructors, speed of response to student questions, and teacher-student compatibility. These
factors likely fill that missing explanation of survey scores in a course.

In addition, limitations are present in the interaction counting. For this dataset, the only
interactions counted were those that took place inside the learning management system. Any
interactions occurring between students and teachers outside of the learning management system
are unavailable due to privacy concerns and lack of access. For some classes, this is the primary
method of preferred communication and denoted as such by the instructor, leading to minimal
use of the learning management system for a communication path. Some teachers also indicate
that other pathways of communication result in faster response times, warning that a message
through the LMS will likely be responded to in delay.



Findings/recommendations

The presence of a positive linear relationship between interactions per student and
perceived quality of a course by a student shows us that increased interaction on its own can
vastly improve student experiences and perception of quality. However, as mentioned above in
student comments, too much interaction may have a reverse effect on student experience.
Interaction should be increased, but in a meaningful way. Comments and messages that make a
student feel respected, provide constructive criticism, and give credit where credit is due are the
most effective path to improving student experience and perception of quality. This provides the
student with a sense of belongingness. The most improvement for course evaluations will most
likely be seen in those courses which the instructor makes a noticeable attempt to include and
promote the students under their supervision. Those who simply increase their interactions in a
course by providing non-meaningful, passive feedback will more than likely decrease their
evaluation of perceived quality by students.

The action items in this case are not solely the courses with few interactions, but the
courses with few interactions and low survey scores. These are the areas where the students are
unhappy with their experience or the quality of the course. These courses are where the
interaction should increase, and will thereby improve student experience as is shown above in
Table 1. It is extremely important to conduct a careful examination of each college and/or course
with these findings to ensure proper recommendations. If not done properly, as stated above,
there could be a hindrance to the instructor’s performance scores by providing increased and
unnecessary interaction.

Conclusion

One technological challenge would be to create an environment or space for instructor-
learner interaction (Kolb, 2000). Activities creating interaction opportunities in an online course
are part of course design, whereas the daily interaction would be part of delivery standards
(Hunter, 2017).

One example for delivery standards of an online course would include meeting the
Carnegie Credit Hour definition (ed.gov, 2009) Professors are provided details for a traditional
face to face class regarding the credit hour, days and times of the class, and the classroom
location. In an online class, the amount of time spent by the professor to meet the Carnegie
Credit Hour should remain the same, however the set days and times the class run are not as
clear nor concrete as a face-to-face class. The format or outline of course content, if the class is
running on a Monday/Wednesday/Friday or Tuesday/Thursday schedule, is often overlooked in
the development and delivery phase of an online course. This schedule does not enforce an
online course being set up with a Monday/Wednesday/Friday format a student must adhere to,
rather time is a guide for professors to indicate how often instructor presence or instructor
interactions should take place in an online course based on the number of credit hours.

A second factor relating to online delivery is the posted office hours. Online students
should be able to meet with professors using some method (asynchronously or synchronously)
which adds to the interactions between the instructor and the learner. Administrators and faculty,
using the findings and recommendation from this study can increase the quality of online courses
providing students a sense of belonging (Baumeister, 1995) in an online learning environment.
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