& frontiers | Frontiers in Education

ORIGINAL RESEARCH
published: 09 May 2022
doi: 10.3389/feduc.2022.906601

OPEN ACCESS

Edited by:

Lucas Kohnke,

The Education University

of Hong Kong, Hong Kong SAR,
China

Reviewed by:

Di Zou,

The Education University

of Hong Kong, Hong Kong SAR,
China

Andrew Jarvis,

Hong Kong Polytechnic University,
Hong Kong SAR, China

Mark Bedoya Ulla,

Walailak University, Thailand

*Correspondence:
Thomas J. Jones
thomas.jones@Iiverpool.ac.uk

Specialty section:

This article was submitted to
Digital Learning Innovations,
a section of the journal
Frontiers in Education

Received: 28 March 2022
Accepted: 04 April 2022
Published: 09 May 2022

Citation:

Jones TJ (2022) Relationships
Between Undergraduate Student
Performance, Engagement,

and Attendance in an Online
Environment. Front. Educ. 7:906601.
doi: 10.3389/feduc.2022.906601

Check for
updates

Relationships Between
Undergraduate Student
Performance, Engagement, and
Attendance in an Online Environment

Thomas J. Jones*

Department of Earth, Ocean and Ecological Sciences, University of Liverpool, Liverpool, United Kingdom

Monitoring student attendance and engagement is common practice during
undergraduate courses at university. Attendance data typically show a strong positive
relationship with student performance and regular monitoring is an important tool to
identify students who may require additional academic provisions, wellbeing support
and pastoral care, for example. However, most of the previous studies and our
framework for monitoring attendance and engagement is based on traditional on-
campus, in-person delivery. Accelerated by the COVID-19 pandemic, our transition
to online teaching delivery requires us to re-evaluate what constitutes attendance
and engagement in a purely online setting and what are the most accurate ways of
monitoring. Here, | show how statistics derived from student interaction with a virtual
learning environment, Canvas, can be used as a monitoring tool. | show how basic
statistics such as the number and frequency of page views are not adequate and do not
correlate with student performance. A more in-depth analysis of video viewing duration,
rather than simple page clicks/views is required, and weakly correlates with student
performance. Lastly, | provide a discussion of the potential pitfalls and advantages of
collecting such data and provide a perspective on some of the associated challenges.

Keywords: academic performance, online education, virtual learning environment, student attendance, online
engagement, online higher education, course design

INTRODUCTION

Both student attendance and engagement during university level courses are commonly related to
student performance (e.g., Jones, 1984; Clump et al., 2003; Gump, 2005). There have been numerous
studies that relate synchronous attendance at on-campus or in-person lecture sessions to academic
performance. Where performance is usually measured by final examination grade, since the
success in examination commonly relates to the learner meeting the intended learning objectives.
Numerous, largely discipline specific empirical studies have convincingly shown that student
attendance is strongly correlated with performance (e.g., Jones, 1984; Launius, 1997; Rodgers,
2001; Sharma et al., 2005; Marburger, 2006). However, other studies have addressed how such
attendance-performance relationships are not equal for all students and is dependent on numerous
student characteristics. For example, more pronounced negative effects of poor attendance
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are observed for low-performing students (Westerman
et al., 2011). Furthermore, student ambition
(e.g., desire to meet job entry grade), personal study skills, work
habit, self-motivation, and personal discipline all contribute to
the relationship between attendance and performance (Lievens
et al, 2002; Robbins et al, 2004; Credé and Kuncel, 2008;
Credé et al,, 2010). These interconnected factors can make
attendance-performance relationships challenging to untangle.

There is also an extensive body of work showing that active
learning techniques and the associated student engagement
during teaching leads to a greater number of students meeting
the learning outcomes and thus, by extension, improved
academic performance. The methods for performing active
learning and increasing student engagement are diverse and can
include group pair-share exercises, benchtop demonstrations,
cooperative problem solving exercises, peer-led inquiry, and
research project experiences, for example (Farrell et al., 1999;
Andersen, 2002; Seymour et al., 2004; Knight and Wood, 2005;
Baldock and Chanson, 2006; Jones and Ehlers, 2021). However,
irrespective of method, in general all these active learning
strategies lead to increased student engagement and generally
succeed in supporting students to meet learning outcomes
(Froyd, 2007; Freeman et al, 2014). A large proportion of
this previous work on student attendance, engagement and the
relationship to performance has focused on synchronous in-
person delivery. The extent to which these findings can be related
to asynchronous online delivery and exactly what constitutes
“engagement” and “attendance” in a purely online environment
remains unclear and an active area of research.

There has been a growing move to online or hybrid
learning. Despite the additional time investment required by
the instructor to create effective online or hybrid teaching
materials (McFarlin, 2008; Wieling and Hofman, 2010), there
are multiple benefits and increased online learning may be an
important method to widen participation across numerous and
diverse student groups. Students can select the time and place
to conduct their own learning, especially when all the material
is delivered asynchronously. This supports students who have
other commitments (e.g., caring responsibilities), live in remote
geographical locations, or have health concerns, for example
(Colorado and Eberle, 2012; Kahu et al., 2013; Johnson, 2015;
Chung et al., 2022). It can also make the learning environment
more inclusive, for example performing practical or fieldwork-
based activities online enables participation by a wider number
of students, especially those with disabilities (Giles et al., 2020).
The move to online teaching was greatly accelerated due to the
COVID-19 pandemic, forcing the global education sector, across
all levels, to rapidly switch to exclusively online teaching (Mishra
et al., 2020; Chung et al., 2022). Furthermore, going forward,
universities worldwide are encouraged and sometimes required
to offer a hybrid or blended learning approach for students
(Chung et al., 2022).

Thus, given the importance and interrelationship between
attendance, engagement, academic performance, and student
wellbeing we must understand how to effectively monitor such
factors in an online educational setting. Most of our attendance
monitoring strategies have only been tested for in-person,

traditional on-campus delivery. They remain untested for online
teaching and such strategies might be unpractical. Specifically,
here, I will address the following research questions:

e What methods can be used to effectively monitor
attendance and engagement in a purely online
environment?

e Does increased online attendance and engagement
contribute to increased academic performance?

e What are the challenges faced when monitoring student
attendance during asynchronous and synchronous online
learning?

In this study, following these research questions, I show how
student viewing statistics from the virtual learning environment
(VLE) platform, Canvas, can and cannot be used to monitor
“attendance” and “engagement.” Lastly, I also provide a
perspective on the opportunities, challenges faced and potential
pitfalls of using such data for student monitoring at universities.

METHODS
Student Population and Setting

The data presented here were generated during an undergraduate
course entitled “Volcanology and Geohazards” at the University
of Liverpool, United Kingdom. The course was taken by 31
students of mixed gender during the second year of their
undergraduate study. The course is a compulsory module for
the undergraduate degree programs, BSc/MESci Geology and
BSc/MESci Geology and Physical Geography, with 24 and 7
students enrolled on these programs respectively. The only
difference between the BSc and MESci degree is the degree length,
the BSc programs are 3 years whereas the MESci programs have
an additional year of advanced study to form a 4-year program.
The course analyzed here was taken by all students in their second
year of study, thus is not impacted by variations in degree type
(i.e., BSc vs. MESci). No age or ethnicity data is available for this
study. This study was approved by the University of Liverpool’s
ethics committee, details are provided in the Ethics Statement.

Course Information and the Virtual

Learning Environment

The course analyzed in this study started on the 8th of February
2021 in the second (winter) semester of the 2020-2021 academic
year and was delivered solely online. The course “Volcanology
and Geohazards” ran for a total of 12 weeks. It was split
equally between these topics, with the volcanology teaching
occurring in the first 6 weeks and the geohazards component
in weeks 7-12. The volcanology component is the sole focus
here and comprised 10 pre-recorded asynchronous lectures, 2
online synchronous 1-h guest lectures and 5 online synchronous
2-h practical sessions (Table 1). The online practical sessions
used handwritten calculation exercises and Excel based tasks
to supplement material delivered in the online lectures. The
students were assessed by an online timed quiz given in teaching
week 6 and a final open book online essay exam question given
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TABLE 1 | Volcanology syllabus listed for each teaching week.

Week Asynchronous lecture Synchronous practical sessions Guest synchronous lecture
1 Classifying eruptions (33 min) Scaling and experiments (47 min) Classifying eruptions -

2 Magma properties (64 min) Magma rheology (52 min) Analog experiments =

3 Basaltic lavas (54 min) LIPs, climate, fissures (73 min) Rheology Granular flows

4 Felsic lavas (36 min) Fragmentation (60 min) Conduit flow -

5 Eruption columns (39 min) PDCs (47 min) Isopach maps Mars volcanism

Durations of the pre-recorded asynchronous lecture videos are shown in the parentheses.

E-lectures (click on the links below when available!):

* Week 1:

o 1.2 Scaling, dimensions and experiments
Week 2:
o 2.1 Magma properties

.

o 2.2 Magma rheology
Week 3:
o 3.1 Basaltic lavas

L]

o 3.2 LIPs, fissures, climate
o Granular flow seminar
* Week 4:

o 4.1 Felsic lavas

o 4.2 Magma fragmentation
Week 5:

o 5.1 Eruption columns

o 52 PDCs

o Mars Volcanism Seminar

.

Practicals [all online):

» Week 1: Classifying volcanic eruptions

» Week 2: Analogue experiments and scaling
* Week 3: Magma rheology
» Week 4: Conduit flow
» Week 5: Isopach maps

Volcanology component a+

o 1.1 Classifying volcanic eruptions /

/

1.1 Classifying volcanic eruptions a

UNIVERSITY OF

LIVERPOOL

Classifying volcanic eruptions

Dr Thomas Jones
ENVS284 Volcanology & Geohazards

4.2 Magma fragmentation

UNIVERSITY OF

LIVERPOOL

4.2 Magma Fragmentation

Dr Thomas Jones
ENVS284 Volcanology & Geohazards

v Week 4

& 4.1 _lecture_slides_students.pdf

& 4.2_lecture_slides_students.pdf

& Prac4_students.pdf

& Prac4_ans.pdf

links are shown by the arrows.

FIGURE 1 | Screenshots of the VLE layout. The volcanology component home page is shown on the left. From this home page all the asynchronous teaching
material can be accessed. The numbered lectures link to a page with the pre-recorded lecture video embedded. The hyperlinked week numbers (e.g., “Week 1)
listed at the bottom of the home page link to a file collection containing the pdf lecture slides, question sheets for the practical sessions and answers. Representative

in the summer examination period, due 16 weeks after the
volcanology teaching began.

The synchronous delivery was performed using the video-
conferencing platform, Zoom. All the asynchronous lectures
and materials (e.g., lecture slides, question sheets, spreadsheets,
solutions) associated with the synchronous sessions were made
available to the students using the virtual learning environment
(VLE), Canvas. The VLE can be accessed using a web browser
on any device and is used for all courses at the University of
Liverpool. Canvas is widely used in higher education settings

both within the United Kingdom and globally, however, there
is lots of flexibility and thus variability of how course content
is structured on the VLE. Figure 1 shows the Canvas layout
for the volcanology component of the course investigated here.
From the volcanology component homepage (Figure 1) all the
asynchronous teaching material can be accessed. The hyperlinks
on the numbered and named lectures link to a separate page
with the pre-recorded lecture video embedded. The hyperlinked
numbered weeks at the bottom of the page (Figure 1) link
to a file repository where the pdf copies of the lecture slides,

Frontiers in Education | www.frontiersin.org 3

May 2022 | Volume 7 | Article 906601


https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles

Jones

Online Attendance and Engagement

the practical session questions sheets, resources, and practical
solutions are located.

Data Collection and Analysis Methods

In this study three types of data were collected: (a) synchronous
attendance; (b) student grades and (c) access to materials on
the VLE. For all data, immediately after collection, all student
names were removed and each student was assigned a random
number between 1 and 31 such that these data remained truly
anonymous and could not be deduced by the alphabetical order
of surnames, for example.

Attendance was recorded for all synchronous sessions (i.e.,
guest lectures and practical sessions). This was done by matching
Zoom profile names to the class register. Student grades are used
as a measure of performance and were taken from the online
quiz, the essay exam, and the average of these two assignments,
assuming an equal weighting to give a final volcanology grade.
For comparative purposes, the average student grade obtained in
the first 2 years of university study was also recorded. These data
were taken directly from the university’s internal records system.

The access to the VLE, Canvas, was assessed using the built-in
“new analytics” tool. For each student this tool lists the number
of page/resource views in each week. The following data were
manually extracted: the number of students that accessed each
resource at least once; the total number of resource views for
each student and, the week that each student accessed a resource.
A second built-in tool entitled “Canvas studio” was used to
extract viewing statistics related to the embedded asynchronous
videos. For each student, and for each video, this tool shows the
specific video segments that have been watched. These viewing
data are reported for every 30-second video segment for videos
less than 1 h in duration, and for every 1-min video segment
for videos greater than 1 h in duration. Using this tool, for
each asynchronous lecture video, the duration viewed by each
student at least once was manually recorded. Unfortunately,
it is not possible with the current VLE platform to identify
how many times a student watched each asynchronous lecture
video. Also, it cannot be determined whether the student viewed
the lecture all at once or in a series of sittings. Once all
these data had been collected, grouped into a spreadsheet, and
anonymized it was imported into Matlab, where all data plotting
and fitting was performed.

RESULTS AND ANALYSIS

Engagement Depending on Course
Position

As shown in the course syllabus (Table 1), each week had a unique
set of learning materials assigned to it. In general, the material
associated with the early teaching weeks were accessed by a
greater number of students over the course duration relative to
the material associated with the later teaching weeks (Figure 2).
In addition to this slight reduction in engagement with the online
material with position in the course (Figure 2), it can be seen
that very few students went back to check their answers to the
practical activities.

100 : :

;\O\ é
%/ 90 i
(2]
2 80 ¢ g
.
@ 70 =
= E
(0]
S 60 - |
»2 50| @ Lecture pdf slides ||
5 @ Lecture video page
€ a0} ¢ Practical questions |
= =
= I Practical answers

i ‘ :

30
1 2 3 4 5

Online material week #

FIGURE 2 | The proportion of students accessing the material provided on
the virtual learning environment. The online material has been split per week,
as detailed in the course syllabus (Table 1). Green circles represent the lecture
slides in pdf format, purple circles represent the pages hosting the lecture
videos, yellow diamonds represent the practical questions, and the yellow
squares represent the answers to the practical exercises. Data points show
the mean values, the error bars indicate the minimum and maximum values
recorded.

Bulk Attendance and Access Data
Synchronous session attendance and the proportion of online
page views can be compared to the students’ grades, used here
as a proxy for academic performance. Comparisons were made
for both assessment types; the volcanology quiz (Figure 3A) and
the volcanology essay (Figure 3B) and for the final aggregated
grade (Figure 3C) assuming an equal weighting between the essay
and the quiz. No positive or negative correlations are observed
between attendance/ total page views and performance.

Time Series of Student Access

Student viewing and access data from the virtual learning
environment, Canvas, also allows for the monitoring of student
engagement with the online material as a function of time, rather
than the bulk, course averaged data previously presented. The
course was published on Canvas one week before teaching began
(i.e., week 0) and included all the teaching material for week 1.
Subsequent material was published on the Monday of the related
teaching week. The material for week 1 received a small number
(43) of views in the week before teaching began (Figure 4A). In
teaching week 1 there was the second highest number of views
(783), this gradually declined to reach a minimum (461) in week
3 before rising again in weeks 4 and 5. Week 6 experienced the
highest number of views (1,046), although this week contained
no new teaching material or timetabled synchronous sessions it
hosted the volcanology quiz, which contributed to the final course
grade obtained by the students. These views were dominated
by pdf versions of the lecture slides, followed by the practical
materials, followed lastly by the pages with the asynchronous
lecture videos embedded. After the volcanology quiz in week 6
only a very small number of views (<40) occurred each week,
and weeks 11 and 12 received zero views. Engagement rapidly
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FIGURE 3 | Relationships between student attendance and performance. The
blue circles represent synchronous attendance during online guest lectures,
practical sessions, and Q&A sessions. The green squares represent the virtual
learning environment page views, normalized to the maximum number of
page views recorded for an individual student. No correlations between
attendance and student grade (a measure of performance) are observed for
any of the assessments. The figure panels show (A) the quiz grade, (B) the
exam essay grade and (C) the overall volcanology grade.

increased the week before the final essay-based exam and reached
582 views in week 17 when the final exam was due. These views in
weeks 16 and 17 were dominated by the embedded lecture videos
and pdf copies of the slides.

The time series of engagement/access to the online material
can also be tracked for individual students, two examples are
shown in Figure 4B. These data allow for interpretations to
be made about student study style (e.g., intense “cramming”
before examinations vs. sustained learning) and can be used
by institutions for wellbeing checks (e.g., identifying sudden
reductions in online engagement). The mean number of page
views per week shows no correlation to the overall volcanology
grade obtained by the student (Figure 4C). There is also no
correlation between the volcanology quiz grade and the mean

weekly page views within the first 6 weeks (Figure 4D). The
standard deviation of weekly page views across both time frames
(Figures 4C,D) can be linked to the study/viewing approach
taken by the student. A small standard deviation indicates that
the student regularly engaged with the online material on a
weekly basis. Whereas a large standard deviation is indicative of
uneven access to the online materials. The most common pattern
observed was very little, to no engagement with the VLE until
one or two weeks before the quiz and exam when activity rapidly
increased. Over both time periods (Figures 4C,D), there is no
correlation between standard deviation of views and academic
performance (i.e., grade). Thus, these data do not provide
evidence that support a preferred or optimum study plan.

Asynchronous Lecture Viewing Statistics

For each of the embedded lecture videos the portion of the
video that was watched at least once was quantified for each
student. An example of these data is shown in Figure 5A. This
shows a typical pattern where the number of students viewing
the video decreases with duration into the pre-recorded lecture.
There were several students that accessed the VLE page that
hosted the video, but did not watch the video in full, or in some
cases did not watch any parts of the video. This illustrates the
difference between simple page access data (e.g., Figure 4) and
asynchronous lecture viewing statistics (Figure 5). To determine
if video views are reflected in student performance, the portion of
videos watched across the entire volcanology course (i.e., Lecture
1.1-5.2; Table 1) were calculated for each student. Figure 5B
compares the total proportion of asynchronous lecture videos
watched to the overall course grade obtained by the student. In
general, there is a positive correlation between the proportion
of the asynchronous lecture videos watched by the student and
their overall course grade. However, for some students there is
no correlation, despite watching all the videos in full they still
achieved a low grade. To normalize these results, the student
grades were compared to their average grade during the first
2 years of undergraduate study, termed the “grade difference”
here (Figure 5C). Similarly, a weak positive correlation can be
observed, where the students that watched more of the videos, in
full, obtained a better grade relative to their personal average.

DISCUSSION AND PERSPECTIVES

Attendance in a Purely Online

Environment

During traditional on-campus, in-person delivery attendance
is frequently monitored using registers. This is done for
multiple reasons, including, but not limited to, government
reporting requirements, the link between attendance and
academic performance, and pastoral care (Friedman et al,
2001; Macfarlane, 2013; Oldfield et al., 2019). Where a sudden
reduction in attendance can be related to concerns over student
wellbeing and student drop-out (Smith and Beggs, 2002; Boulton
et al., 2019). The use of technology such as in-class quizzes or
the use of personal response systems (e.g., “clickers”) can reduce
the burden of collecting attendance data (Hoekstra, 2008) and
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when the responses are used to constitute part of the course grade
they can provide an additional incentive for students to attend.
Furthermore, these approaches introduce a component of active
learning into an otherwise passive lecture (Gauci et al., 2009).
Presenting students with clicker questions part-way through a
lecture, for example, requires the learners to actively engage with
the lecture material and apply their knowledge. When answers
are subsequently presented it offers the students immediate
feedback. The incorporation of active learning in this way is
widely accepted to be beneficial to both student learning and
experience (Froyd, 2007; Freeman et al., 2014). Furthermore,
active learning increases student engagement during sessions
which has also been shown to increase student performance (e.g.,
Handelsman et al., 2005; Kuh et al., 2008; Casuso-Holgado et al,,
2013; Ayala and Manzano, 2018; Vizoso et al., 2018; Biichele,
2021). Thus, it is not just simple attendance that matters, the level
of student engagement is also a key contributing factor.
However, effectively monitoring attendance and engagement
and incorporating active learning into online delivery represents
a key challenge faced during the rapid changes brought about by
the COVID-19 pandemic (Andrews, 2021; Gribble and Wardrop,
2021; Symons, 2021). During online synchronous activities online
equivalents to clickers can be used such as Zoom polls or polls
based on web browsers. During online synchronous activities I
suggest that documenting poll responses might be the best way
to accurately register attendance. The use of digital bulletin or

ideas boards such as Padlet can also facilitate student engagement
online and have been shown to enhance cognitive engagement
and learning (Ali, 2021; Gill-Simmen, 2021). Breakout rooms in
video conferencing software such as Zoom or Microsoft Teams
and the use of private channels in Microsoft Teams can encourage
engagement and discussion between group members (Corradi,
2021; McMenamin and von Rohr, 2021). However, all these
approaches require an additional, often large, time investment by
the instructor. This was particularly difficult in the early stages
of the pandemic when we all had to rapidly adjust to a new
way of working. A quick way to monitor attendance during
online synchronous delivery is to simply take a register of the
attendees signed into the video conferencing software of choice
(e.g., Zoom, WebEx, Microsoft Teams). This was the approach
taken in this study; however, this does not necessarily constitute
attendance and certainly cannot measure engagement. This may,
at least in part, explain the lack of correlation observed here
(Figure 3). The student could easily log on at the start of the
synchronous session and then not watch the session. For example,
it would be easy to mute the volume, perform other work on
another device, or even leave the room. Indeed, from personal
experience it is common for a small number (1 or 2 students)
to remained logged on, with video cameras turned off, and not
participate/engage with the material delivered. If the session
ended a few minutes early, directed conversation toward these
students clearly revealed that they were not listening or engaged
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FIGURE 5 | Viewing statistics of the embedded lecture videos. (A) The
number of students that viewed each half minute segment of Lecture 1.2 at
least once. Note that only one lecture (Lecture 1.2) is shown for illustrative
purposes, but this analysis was performed on all asynchronous lecture videos.
(B,C) The proportion of all asynchronous lecture videos that were watched at
least once compared to: (B) the overall grade obtained by each student; (C)
the grade difference between the average grade obtained in the first 2 years of
university study and the overall volcanology grade. A positive grade difference
indicates that the student did better in the volcanology course relative to their
university average.

with the session despite “attending.” Instructors should therefore
use caution when documenting attendance in this way. One
potential solution to this is to encourage students to turn their
video cameras on, however, it is good practice not to enforce this
because of the associated issues surrounding privacy invasion,
inclusivity, and the access to stable internet connections (Darici
et al., 2021). The instructor could explain to the students the
benefits of video vs. purely audio interaction and allow the
students to make their own informed decision.

Monitoring attendance and engagement during online
asynchronous activities proves even more challenging. One
method, as performed in this study, is to monitor student
engagement with the VLE platform. A growing number of
educational institutions are tracking student log in to the VLE
platform to identify drops in access. Student support services
can then follow up with individual students and offer further
support and pastoral care as required. Despite being a quick

and convenient method of quantifying online engagement,
documenting the number of page views does pose challenges.
Students may go through clicking on many pages on the VLE
without properly reading or digesting the material, they may
also download the material (e.g., lecture slide pdfs) and view
them offline, rather than within the VLE browser. These caveats
limit the use of VLE page viewing statistics as an appropriate
metric for assessing online student engagement (cf. Figures 3, 4).
This therefore questions the value and time investment spent
collecting these data by instructors and administrative teams.

Effective Monitoring of Attendance

Through a Virtual Learning Environment

In this study I have shown that these synchronous attendance
data and the VLE page viewing statistics do not show any
measurable relationship to student performance. Some key
reasons for this lack in correlation have been detailed above. The
only metric that showed some correlation to student performance
was the proportion of the asynchronous lecture videos viewed
(Figure 5). The results are broadly in line with studies of physical
attendance during in-person delivery where the correlation is
positive—increased attendance increases student performance
(e.g., Jones, 1984; Launius, 1997; Rodgers, 2001; Sharma et al,,
2005; Marburger, 2006). The proportion of video viewed by
each student is therefore a better way of measuring “attendance”
relative to simple page views. Although it is impossible to
determine if the student was truly listening tentatively to the
asynchronous lecture video, at the very least it can be determined
that: (a) it was played and (b) for what specific duration. For
example, I observed that a small number of students (<5)
sometimes viewed a page that hosted the embedded lecture video
but never watched the video. Furthermore, the metric is more
robust against students trying to falsely register attendance—
if another tab is opened within the web browser the VLE
does not record this time as viewing. Therefore, this level of
analysis can also provide some benefits over synchronous online
lectures given to participants without webcams enabled. Due
to these multiple factors, I suggest that video viewing statistics
offer the best way to monitor “attendance” during online,
asynchronous delivery.

Lessons Learnt for Providing Online
Materials

There is debate within the literature surrounding what
constitutes an ideal virtual learning environment, however,
it is broadly agreed that building good instructor-student
relations, motivating students to do their best, and increased
interpersonal interaction are most beneficial (e.g., Fredericksen
et al., 1999; Young, 2006; Jaggars and Xu, 2016). Additionally,
some studies suggest that the exact layout and structure of
the material provided on the VLE platform may not directly
influence student performance (Jaggars and Xu, 2016). Here,
I do not evaluate the role of the VLE layout on performance,
rather, I provide a perspective on useful VLE layouts for effective
monitoring of student “attendance” and “engagement.”
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Separating out different course content (e.g., scientific topics)
and components (e.g., practical exercises, lectures), each on a
unique, separate VLE page allows for a more detailed level of
engagement analysis. This is more useful than bulk access data,
used to determine whether an individual student has logged
into the VLE platform or not. Although I have shown that page
viewing data does not show any direct, measurable relationship
to student performance, these individual page viewing data can
have benefits. Now, I provide three examples of how separate VLE
pages and their associated access data might be useful.

First, separating out the solutions/answers to practical
exercises from the question sheets allows the instructor to
determine the proportion of students that are checking their
answers, forming a key component of knowledge consolidation.
The instructor or student support teams may then choose
to approach students who are less engaged with these online
materials to ascertain why and provide further support as
appropriate. Second, providing the recommended reading or
links to this material on a separate VLE page allows the instructor
to determine the number of students further supporting their
learning outside of the timetabled activities. Third, providing
lecture slides in addition to the asynchronous recording is often
considered good practice to facilitate different learning types (e.g.,
Auditory vs. reading) (Fleming, 1995). Again, separating these
out on different VLE pages allows the instructor to quantitatively
assess the proportion of students who read, listen or both read
and listen to the lecture material. This also allows the students
to tailor their study method to their own personal learning
style or circumstance (e.g., internet bandwidth too low for
video streaming).

However, these suggestions of restructuring VLE layouts and
the associated monitoring student access data present a large
additional time investment by the instructor. Given the lack of
correlation between total page views and student performance
reported here it is not recommended that such statistics
are routinely monitored. Rather, as detailed in the examples
above, instructor time should be invested in monitoring VLE
engagement to address specific questions (e.g., what proportion
of students are checking their answers to in-class exercises?).
Furthermore, for these data to be useful, additional resources are
required to interact, support and/or encourage those students
who show limited engagement. Lastly, all these online VLE
monitoring approaches are prone to student manipulation. Once
students know what statistics (e.g., page clicks, video views) are
being monitored it is easy to “cheat the system” and falsify
the data. Instructors should therefore be careful about regularly
reminding students that such data is being monitored.

Limitations and Future Work

A limitation of this work is the small sample size used. Only
31 students, in one undergraduate course participated in this
study and a clear avenue for future work would be to test these
results and perspectives on a larger sample set featuring a diverse
group of students, studying a range of subjects over multiple
academic years. In this study the video viewing data extracted
from the VLE, Canvas, did not quantify the number of times each
student viewed the asynchronous lecture video—just whether

a time segment had been viewed at least once. Upgrading the
viewing statistics code within the VLE would allow us to test if the
number of views influences student performance. Furthermore,
the VLE cannot capture data on whether students work together
when they study. The VLE will only log one student as accessing
a resource, even if there were a group in the room watching the
recording together. Given the COVID-19 restrictions in place
when this course was taught, group VLE accesses are unlikely
here but should be considered in future studies.

This study is built upon the premise that the lecture
and practical materials addressed learning objectives that were
subsequently tested in the assessments to determine a student’s
grade. This has traditionally been the case where the timetabled
activities directly contribute to the learning objectives. In these
cases, the link between attendance and student performance is
relatively straightforward. However, with our growing transition
to a hybrid or blended learning model where timetabled activities
can comprise, for example, open discussion forums, flipped
classrooms and student seminars, the link between (online)
attendance and performance could be further complicated. It will
be difficult to isolate the impact of increased attendance from
the other benefits provided by a blended learning model (e.g.,
McFarlin, 2008; Al-Qahtani and Higgins, 2013). Despite this, the
key message here remains true. Simple VLE log in or page viewing
is not sufficient to determine student attendance and engagement
and with our ever-increasing use of online materials this must
be reconsidered.

SUMMARY AND CONCLUSION

In this study it has been shown that attendance during
online synchronous activities and the number and frequency
of VLE page views do not clearly correlate with student
performance. This is in contrast with numerous studies (e.g.,
Jones, 1984; Launius, 1997; Rodgers, 2001; Sharma et al., 2005;
Marburger, 2006; Biichele, 2021) that have demonstrated a
positive relationship between increased in-person attendance and
student grades (a proxy for performance). The reasons behind the
disconnect between attendance and performance in an online,
vs. in-person setting are complex and comprised of numerous
inter-related factors. The ease of falsely registering attendance
online (e.g., logging into Zoom and muting the volume) and
the unknown level of engagement (e.g., clicking on VLE pages
but not reading the content) are key examples. Given that basic
VLE access statistics (e.g., number of page views/clicks) show no
measurable relationship to performance, we need a better method
to monitor attendance and engagement in an online setting. This
is a key pedagogical implication of this research and one that
requires further investigation.

One method that has shown some promise is the use of
asynchronous lecture video viewing statistics. Specifically, the
total proportion of the videos watched by a student has been
shown to be weakly correlated with performance. However, this
is unlikely to be the full solution. Obtaining and analyzing these
data requires a considerable time investment by the instructor
which might not be possible for all courses. Furthermore, the
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exclusive use of lecture viewing data assumes that all the learning
objectives are met in this manner. It is not robust against
courses where all (or a portion) of the learning objectives are
met through group activities, flipped classroom sessions, or
in-person laboratory tasks, for example. Looking forward we
must ascertain what methods are appropriate for accurately
monitoring attendance and engagement in an online and hybrid
teaching model. This requires careful investigation and as a
community we should be cautious when using bulk, yet easily
obtainable, VLE access data.
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