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ABSTRACT
Students’ use of the Canvas learning management system (LMS) as implemented by
Bowling Green State University (BGSU) is a substantial part of their learning experience. A well
designed and easy to use LMS not only allows students to be more efficient, it allows students to
engage effectively with their coursework. Students’ ability to effectively use the LMS is
examined to understand whether the system is usable, and if not, what changes should be made.
Research included two distinct elements. First, students were asked to complete nine tasks
identified as common tasks within Canvas, while being timed. Additionally, students responded
to the System Usability Scale questionnaire to provide a usability score. Students’ results were
then analyzed to see if they could be explained by training, class standing, or number of
semesters at BGSU. Second, the processes to complete these nine tasks were diagrammed using
Business Process Model Notation (BPMN). These diagrams were then analyzed to look for ways
these processes could be improved. The results cannot explain students’ ability to use Canvas
based on whether they received training, their class standing, or how many semesters they have
been at BGSU. Further, students scored the system well using the system usability scale (SUS),
completed tasks at high completion rates, and felt that the tasks were easy. Lastly, analysis of the
BPMN diagrams suggests that the processes are not overly complex. Overall, these findings
suggest that BGSU’s Canvas is highly usable, but does have some room for improvement. Minor
issues should be corrected and training opportunities should be provided that would benefit the
students at BGSU.
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INTRODUCTION
Effective and efficient learning management systems (LMSs) are crucial resources for
student learning at institutions of higher education [1]. Bowling Green State University (BGSU)
has implemented Canvas by Instructure, a LMS, for courses taught throughout the university.
Canvas is a customizable, open source LMS. Open source LMS systems are advantageous in that
they have no license costs, the institution has control over software format, and it can be
modified as needed; in contrast, the disadvantage of open source systems are that there is no user
research basis in development [2]. This lack of user research basis raises the question: is BGSU’s
Canvas useable to students? The ability of students to use this system significantly impacts their
learning experience.
In addition to whether Canvas is usable, this study considers the impact of experience.
One study found that students given a choice between two LMSs chose the familiar system due
to experience with the system not due to usability factors [3]. Based on this, students are
expected to rate Canvas to be usable in part because they believe they know how to use it.
However, can students use Canvas efficiently without error? Three factors may impact students’
abilities to use Canvas: whether a student has received training, class standing, or the number of
semesters a student has used Canvas. Do these factors explain students’ abilities to use Canvas?
Finally, while many factors are often considered in usability testing literature, processes
are rarely examined. Usability studies ask the question, “Can a user perform task X?” Less
common is an evaluation of the process of how to do X. Evaluating processes considers how
should X be done. Are BGSU’s Canvas’ processes too complex?
Overall, the questions being examined are whether Canvas is usable to students, whether
students experience with Canvas improves their ability to use Canvas, and whether the processes
used within Canvas are efficient.
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The remainder of this thesis will be structured as follows: Chapter Two presents a review
of relevant literature, Chapter Three presents the proposed methodology, Chapter Four analyzes
the qualitative results, Chapter Five analyzes the quantitative results, Chapter Six evaluates the
Business Process Model Notation (BPMN) diagrams for the processes used within Canvas, and
Chapter Seven draws conclusions.
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LITERATURE REVIEW
The study of usability is the examination of whether users of systems are able to use the
system efficiently and with ease. There have been many studies that have examined exactly what
is meant by usability in a system, as well as how usability can be measured. Several studies have
applied previous works to the education domain as they examined LMSs to evaluate usability
and if the previous works are applicable to education.
Usability is a consideration of how easy a system is to use by its end users. There are
many varying definitions of usability some general and some specific to the e-learning
environment. Nielsen provides a general definition of usability as the combination of five
attributes: learnability, how easy a system is to learn; efficiency, how productive the system is
once users have learned to use it; memorability, how well users remember how to use it over
time; errors, the number of errors and ease of recovering from errors; and satisfaction, whether
users are satisfied when using a system [4]. This book stands the test of time. Despite the rapid
pace of advancement and change in technology, Nielsen’s work is still relevant and applicable to
modern usability studies.
Nielsen expanded upon this definition with a set of ten principles that cover the following
topics: visibility of system status, match between system and the real world, user control and
freedom, consistency and standards, error prevention, recognition rather than recall, flexibility
and efficiency of use, aesthetic and minimalist design, help users recognize, diagnose, and
recover from errors, and help and documentation [5]. Nielsen’s work frequently serves as a basis
for usability studies including Kakasevski et al., Senol et al., and Ardito et al. [1,2,6]. These
principles continue to be applicable to usability studies today.
While Nielsen set forth general usability definitions, several studies have examined
usability specifically in the e-learning context [6-8]. Ardito et al. examined usability specifically
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in the e-learning context [6]. Ardito identified four dimensions of usability in e-Learning
systems: presentation, hypermediality, application proactivity, and user’s activity. Based on these
four dimensions, Ardito proposes the SUE inspection framework for usability tests in e-learning
environments [6].
Faghih focused on usability in an e-learning context [7]. Faghih outlines how user
interfaces should be designed to create usable e-learning software such as speech interfaces,
communication style, color palette, user control, and background music. Faghih further evaluates
how the user interface impacts memory retention. Faghih concludes that user interface (UI)
design plays an important role in achieving educational objectives and can be used to enhance elearning [7].
Zaharias provides a definition of usability in an e-learning context building upon previous
research to answer what is usability in e-learning and how should usability be measured [8].
Zaharias concludes that usability is important for e-learning, thus studying it is worthwhile and
that the definition provided is a high level definition and more work is needed to define more
concrete usability requirements [8].
Canvas’ designer sets out to differentiate its LMS in a few ways. First, Canvas provides a
mobile application for using it on the go. Second, Canvas claims that it has a high use by
students when adopted by a university [9]. The crux of this argument is that Canvas is superior
because it will actually be used by students and professors.
Usability studies are done primarily to identify improvements in the system being
studied. Many usability studies focus on the system that is currently in use. Usability studies can
be broken down into how the systems are evaluated. Most studies focus on user testing where
users complete tasks within the system while some studies use expert evaluation. Junus et al.,
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Kakasevski et al., Melton, Senol et al., and Shahid and Abbasi all use user testing to evaluate a
single system [1, 2, 10-12]. In contrast to single system studies, comparative studies are also
done. Both Bremer and Bryant and Unal and Unal compared Moodle and Blackboard while
Rosato et al. compared WebCT, Sakai, and Moodle [13-15]. These studies all utilized user
testing.
Expert testing or heuristic evaluation is also done. These studies compare the system to
high level principles such as Nielsen’s Ten Usability Heuristics [5]. Martin et al. conducted a
heuristic comparison between Moodle, Sakai, and dotLRN [16]. One study by Ssemugabi and de
Villiers did both user testing and heuristic evaluation; their goal was to verify the legitimacy of
heuristic evaluation by comparing the results with the results of user testing [17].
Few studies attempt to illustrate anything other than the usability of the system at hand.
Andrews et al. examined how the interaction between professors and students impacted the
usability of the system for students, resulting in the conclusion that student perceptions of grades
not being released in a timely manner or an instructor’s struggles to use an LMS negatively
impact the students’ perception of the usability of the LMS [18]. Porter examined how students
who are experienced using one system will act given the choice between two systems: the one
currently in use and a brand new system. Porter found that students who preferred the original
system made their decision based on their experience and comfort level, while students who
preferred the new system made their decision based on usability factors [3].
Several tools and resources can be used in constructing usability studies. One tool is the
System Usability Scale (SUS). The SUS was originally presented by Brooke in 1996 [19]. This
simple ten question survey provides a numeric rating out of a 100 on how usable a system is.
Brooke claims the tool while simple is robust and reliable for studying various systems [19].

6

Orfanou et al. evaluated the validity of using the SUS to evaluate LMS systems, and the study
found that the SUS is valid for evaluating LMS systems [20].
Several resources serve as excellent references. Many books go into detail outlining how
to conduct usability testing. While the methods may vary slightly, the combination of these
works provides valuable knowledge on conducting usability tests [21-24]. Dumas and Redish
and Rubin and Chisnell each provide quality step by step instructions on conducting usability
testing [21, 22]. Miami University of Ohio provides a breakdown of each stage of testing from
test development to performing actual testing [23]. Preece et al. present the DECIDE framework
as a way to conduct usability testing [24].
One question to consider when conducting user testing is how many users should be
tested. Nielsen presents a convincing argument that only five users should be tested [25]. Nielsen
looks at the correlation between the number of users tested and the number of usability issues
discovered and finds a negligible correlation [25]. One exception to this rule is if the usability
study is examining different users. In such cases, additional sets of five users may be necessary
[25]. Based on this and the fact that Canvas is used by students of different class standings and
the interest in the differences between them, twenty individuals, five from each class, is the
target sample size.
In addition to discussing usability, the processes used in Canvas must be examined.
Analysis using business process management can identify issues in processes. Business process
management is “a systematic, structured approach to analyze, improve, control, and manage
processes with the aim of improving the quality of products and services” [26]. This concept is
presented by Lee and Dale as they review various definitions and evaluate the effectiveness of
business process management [26]. Business process management can be applied to Canvas by
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analyzing processes used within Canvas to accomplish various tasks and looking to improve
upon and simplify these processes.
Before business process management can be done, accurate process models are needed.
One method to create these models is to use business process model notation (BPMN). This
standard was first introduced in 2004 by White [27]. In his paper, White both introduces the
notation defining the various elements that can be used and discussing the value of using BPMN.
BPMN is a standard process notation that is used by many businesses to aid in their
documentation of processes. Further, these models can be used as inputs to the business process
management process.
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PROPOSED METHODOLOGY
The proposed methodology is to conduct user testing on the BGSU implementation of the
Canvas LMS considering undergraduate students at BGSU. These students will be asked to
complete several basic tasks in Canvas, while being monitored, and asked to complete a short
survey (See appendix C for tasks and appendix A for survey). Students were recruited through a
campus announcement seeking volunteers; due to poor response rate, additional requests were
sent through the university Honors College and the Dept. of Computer Science. In all, 13
students participated in the study.
To ensure that students are capable of doing all of the tasks without impacting their
coursework, a new Canvas course was requested. The course ‘Student Project James Faisant’
was setup with minimal changes to the course configuration. No sections were turned off, and
only necessary sections were turned on: Assignments, Files, and Quizzes. Assignments, files,
and groups were created to facilitate the list of tasks students were asked to complete.
User testing was conducted in the College of Business computer labs to control for the
environment testing was conducted in. Students were asked to think aloud about the system as
they completed tasks. As students completed the tasks, their thoughts, navigation choices, and
time to complete tasks were recorded. After each task, students were asked to respond to
questions regarding the difficulty of the task and their confidence in completing the task.
Additionally, after completing all tasks, basic information about each student, summary thoughts
on Canvas, and responses to the SUS questionnaire were be collected (See Appendix B for SUS
questionnaire).
In parallel efforts, business process model notation, BPMN, was used to document the
processes used to accomplish these tasks. This documentation was used to complete process
analysis as part of business process management. The BPMN analysis will consider whether the
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processes should be changed to make the system more usable. Further, these models were used
to measure students’ abilities to complete the tasks in an efficient manner; defined as taking the
shortest path to completion.
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QUALITATIVE ANALYSIS
The students who participated were comprised of varying demographics. Nine students
were female and four were male. The average age of the participants was 20.08 with a range of
five. There were five seniors, two juniors, four sophomores, and two freshmen. Further, the
students had spent an average of 4.15 semesters on campus with a range of six semesters. Ten
students had not received training for Canvas, while three students had been trained using Falcon
Forward, which provides a student tour of Canvas. Finally, the students had a diverse range of
majors: marine biology, undecided, computer science, piano performance, violin performance,
biology, physics, applied mathematics, international studies, economics, and business
administration.
During student testing a number of qualitative items were identified. Students found
some features of Canvas beneficial, complained about the functionality of other items, and made
recommendations for how they think the system should function. Additionally, certain issues
were identified through the observation of students as they completed the tasks. As these items
generally pertained to the specific functionality of a certain task, the items will be discussed in
order of the tasks. Following this, two additional items will be discussed: inactivity logout and
clickable areas.
For task one, one issue the presented itself was that that students did not know what the
courses menu is. Three students felt that there is not a clear distinction between the courses menu
and the all courses page. Further, one student felt the language was confusing as the button
tooltip reads ‘Click to add to the courses menu’, but it adds the course to the student’s dashboard.
Another student complained about their previous course enrollments still showing up making it
harder to find the course to add to the courses menu.
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One observation is that students who have not taken classes before at the university have
their courses menu full, but none of the courses are marked to be added to the courses menu. For
one student, adding one course to the courses menu removed all of the others. This means the
student had to go back and re-add courses afterwards. Another student had all of his/her courses
on the courses menu as they all fit. This student would face the same issue when adding courses
from future enrollment.
For task two, no usability issue was observed. Rather, observations were made about how
students use Canvas to find upcoming assignments. Across the thirteen students, four different
methods were mentioned to find upcoming assignments: using each courses assignments page,
using each courses upcoming / to do list in the right panel, using the upcoming / to do list in the
right panel of the dashboard, and using the calendar. Of these methods, using the individual
course assignments page was the most frequently mentioned with eleven students noting this
method. The dashboard upcoming / to do list was mentioned by nine students, while the calendar
and individual course upcoming / to do list were mentioned by four and two students
respectively.
For task three, one student remarked that they really liked the ability to make submissions
directly from Google Docs. Another student felt like there were a lot of steps to complete this
task, but the task can be completed with only six actions.
For tasks four and five there were no issues identified.
For task six, three students were unsure what the submission details were. One issue two
students encountered is that there is a different page accessed from the assignments or quizzes
link to the quiz than from the grades link. These pages, see Fig. 4.1 and Fig. 4.2, convey largely
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the same information. The duplication of this information makes it more challenging than a
single consistent way to access the information.

Figure 0.1: Quiz #1 Submission Details Accessed via Grades

Figure 0.2: Quiz #1 Accessed via Quizzes / Assignments
For task seven, students largely struggled with this task. Many students clearly did not
know how to complete the task as they navigated through many pages in Canvas before
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completing the task. Two students said out loud that they did not know where to go. While two
students commented they had never joined a group before, the remaining students struggled. One
student commented that the first time they joined a group was a “painful process.” One reason
this process was hard to complete for some students is the fact that there is no group menu
option. Additionally, two students navigated to people, but did not see the groups tab to join a
group, so they navigated away from the page. Further, one student did not see the button to join a
group when they reached the groups page.
For task eight, several students had issues trying to go to the group they had joined. When
on the groups tab on the people page, students attempted to click on the group name, the
members of the group, or hesitated as they could not find the visit group button. Another student
recommended that Canvas should notify other group members when a file is uploaded.
For task nine, students expressed frustration with the inbox system. When students used
the inbox and were filling in the course and recipient, one student remarked it would “take
forever,” while another remarked that it “will take ten years.” One student complained that even
if they send the message by navigating to the recipient within the course, Canvas will navigate to
the inbox and leave the course. A final issue is that some students attempted to use the Chat
functionality to send a message, but this sends the message to the entire class.
In addition to issues identified based on the tasks, one technical issue was observed. One
student, while completing task eight, received a message that they were no longer logged in due
to inactivity, but they had been actively using Canvas to complete tasks and only using Canvas
for around fifteen minutes. This caused the student to have to re-enter their credentials in order to
complete the task.
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Finally, one overarching issue was noticed. Some areas of Canvas students thought they
should be able to be click, but these areas are not able to be clicked. This occurs most
prominently in the assignments section. When the cursor is above the assignment, the whole
assignment bar becomes highlighted. This is demonstrated in Fig. 4.3. However, the only area of
the assignment that can be clicked on is the name of the assignment. Another area is when taking
quizzes. Some students had difficulty clicking on the radio button to select an answer (see
Fig.4.4.). One student suggested that the whole bar for the answer should be able to be clicked
rather than just the radio button. This issue also occurred with the tasks related to joining or
utilizing the group functionality within Canvas; students thought they should be able to click on
the group name or the bar holding the group to join/visit rather than clicking only on the join or
visit buttons.

Figure 0.3: Example of Highlighted Assignment
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Figure 0.4: Sample Quiz Question
Overall, these issues reduce students’ ability to use Canvas effectively. The issues are
primarily student’s lack of familiarity with system terminology, group navigation, and the clarity
of which items can be clicked upon for navigation.
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QUANTITATIVE ANALYSIS
In addition to qualitative issues, quantitative results were obtained: SUS scores, the
distribution of responses for individual SUS questions, task completion rates, and timing results
for each task. Each of these results is evaluated for all students and then evaluated by analyzing
based on students’ class standing, number of semesters at BGSU, and whether the student
completed any training. Finally, students were asked to rate their ability to complete the tasks set
to them as well as the difficulty of these tasks. These metrics are evaluated after discussing the
SUS scores, task completion rates, and timing results.
The first of these metrics was the scores for the SUS questionnaire. The scores are
normalized by taking the position of the response one for strongly disagree and five for strongly
agree; then, for odd questions, the score contribution is the position minus one, while for even
questions the contribution is five minus the position, and finally the scores for each question are
summed and multiplied by 2.5 [19]. This yields a potential range of 0 to 100. Fig. 5.1 shows a
wide distribution of SUS scores; the SUS scores have a range of 50 and a standard deviation of
14.81. Notably, the highest score of 97.5 is almost perfect, while the lowest score of 47.5 is
substantially lower than the next lowest score of 62.5. The average score is 75.96, and this score
suggests the system is of good to excellent usability; work done by Orfanou et al. compared the
qualitative comments testers made to their SUS scores to come up with interpretations of SUS
scores [20]. The distribution according to this interpretation of scores can be seen in table 4.1.
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Figure 0.1: Distribution of SUS Scores
Table 0.1: SUS Score Distribution according to Score Interpretations
Score Range
Level of Usability
Number of Scores
More than 85
Excellent
3
70-85
Good to Excellent
6
50-70
Acceptable
3
Less than 50
Unacceptable
1
This distribution suggests that while the average student finds Canvas of good to excellent
usability, there is a wide difference in student opinions over Canvas. The differences in opinions
on Canvas may reflect different experiences as professors configure their own courses and utilize
Canvas to varying degrees. Therefore, students in different majors or even different classes can
have different experiences using the system.
In addition to looking at the overall score, the results for each individual statement of the
SUS questionnaire can be evaluated. Overall, the average response scored 3.04 points. The
distribution shows that most questions individually received an average of score of
approximately three.
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Distribution of Responses for System Usability Scale Questions
4

Response Score

3

2

1

0
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10

Figure 0.2: Distribution of Responses for SUS Questions

Figure 0.3: Task Completion Rates
This distribution can be seen in Fig. 5.2. A first observation from this figure is that there are a
few outliers in questions three, seven, and nine. Students largely gave very positive scores,
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making the few negative scores outliers. The majority of questions primarily have responses
between three and four, but a few questions have distributions with lower scores: two, six, seven,
and nine. These questions address the complexity, consistency, speed of learning, and ease of use
of Canvas. Of these issues, question six, which addresses system consistency, received the worst
score.
The third result was the rate at which students were able to complete these tasks without
assistance. The majority of tasks were able to be completed by all students, while a few tasks left
some students struggling. The completion rate for each task can be seen in Fig. 5.3. This figure
shows that all students were able to complete tasks two, three, four, five, and eight with no
assistance. Some students struggled with tasks one, six, seven, and nine. Further evaluation of
task completion rates considers only the tasks that had some students fail to complete. While,
some did not complete the task on their own, some of these students were able to complete these
tasks with minor assistance. The breakdown of how many needed minor assistance vs. how many
did not complete the task can be seen in Table 5.2.
Table 0.2 - Task Completion by Assistance Level
Task
No Assistance Some Assistance
1
10
1
1
13
2
13
3
13
4
13
5
11
1
6
11
7
13
8
10
9

Did not Complete
1

1
2
3

The tasks that some students failed to complete or needed assistance represent areas of Canvas
that could be addressed in future training for students. Additionally, the completion rates do not

1

Task 1 was already completed by one student prior to testing.
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reveal everything. For task seven, three students who completed the task took longer to do so
than one of the students who did not complete the task took to give up.
The fourth metric recorded was the amount of time it took for students to complete the
tasks. The distribution of times for each task can be seen in Fig. 5.4.
Distribution of Times to Complete Tasks
140
120

Duration (seconds)

100
80
60
40
20
0
Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

Task 7

Task 8

Task 9

Figure 0.4: Distribution of Task Completion Times
Fig. 5.4 provides a baseline for how long it took students to complete each task. This level of
performance can be used to measure against the times it took student groupings based on the
factors mentioned previously. Of note about this distribution is the large outlier for task three.
Task three is a very common task, submitting an assignment, so the fact that this task had
someone take the longest of all tasks to complete is surprising.
Evaluating the Impact of Training
The results of these metrics can also be evaluated on the basis of training students
received. Ten students indicated they had received no training on how to use Canvas, while three
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students had received training through Falcon Forward. This distinction can be used to compare
SUS scores, individual responses to the SUS, task completion rates, and time to complete tasks.
Fig. 5.5 shows the differences between untrained and trained students SUS scores.

Figure 0.5: Mean & Median SUS Scores by Training
Comparing the mean scores suggests that both trained and untrained students have similar views
of Canvas, the difference between them is approximately two scale positions. However, the mean
takes severe outliers into account. For untrained students, only two students rated the system
below a 75 (ratings of 67.5 and 47.5), while for trained students, only one student rated the
system above a 65(a rating of 97.5). The difference between the median scores is much larger
and translates to six scale positions. It is surprising to find that students who have been trained to
use Canvas have a lower opinion of it than those who have not been trained.
When comparing the SUS scores, the individual responses explain where the differences
exist between trained and untrained students.
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Figure 0.6: Comparison of SUS Average Responses by Training

Figure 0.7: Task Completion Rates by Training2
Fig. 5.6 shows the average response for individual SUS questions. This figure shows a
breakdown of the averages for each individual question based on training. The responses show

2

For task 1, one trained student had already completed this task.
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that untrained students had more positive responses to four questions: four, five, seven, and
eight. Further, there are only two questions where trained individuals responded more positively
than untrained individuals (six and nine), however, the difference is slight.
Untrained students have a more positive view of Canvas, but are they better able to
complete tasks? Fig. 5.7 shows the completion rate for students based on their training. This
figure shows on the four tasks where some students did not complete that students who did not
receive training completed the task more frequently than students who were trained on tasks one,
six, and nine, while students who were trained completed task seven more frequently. This result
is unexpected. Task seven is the hardest task, and all trained students were able to complete it,
but trained students completed the other tasks at a lower rate.
Finally, the amount of time it took trained vs. untrained students can be compared. Fig.
5.8 shows the differences in mean time of completion for trained and untrained students.

Figure 0.8: Comparing Mean Task Completion Times by Training
It would be expected that training would allow students to perform the tasks faster than those
who were not trained, but overall training does not seem to explain how long it took students to
complete tasks. For tasks one, four, and five, students took approximately the same amount of
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time regardless of training. For tasks two, seven, and nine, students who were trained completed
the task slower than those who did not receive training. This may be partially explained for tasks
two and nine. Task two requires students to explain how to use Canvas to see upcoming
assignments, and trained students on average mentioned more ways to accomplish this than
untrained students. For task nine, trained students used the inbox to complete the task more than
students who did not receive training. Further, students complained about the amount of time the
inbox takes to load courses and potential recipients. This could explain the longer time. Finally
for tasks three, six, and eight, those who received training were faster than those who did not
receive training. Overall, the variation between which group completes tasks faster suggests
training does not impact the speed at which students use Canvas.
The results show that when comparing students who have received training to those who
have not, students who received training actually have worse opinions of Canvas, are less likely
to complete some tasks, and are unable to complete tasks significantly quicker than those who
have not been trained. This suggests that either the system is so easy to use the training does not
matter, or that the training is not addressing these aspects of Canvas.
Evaluating the Impact of Class Standing
In addition to whether students received training, another factor to consider is their class
standing. Students of higher class standing would be expected to be more familiar with Canvas
and therefore better able to use it. Class standing can be used to compare SUS scores, individual
responses to the SUS, task completion rates, and time to complete tasks. The SUS scores by class
standing can be seen in Fig. 5.9.
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Figure 0.9: Mean SUS Scores by Class Standing

Figure 0.10: Comparison of SUS Average Responses by Class Standing
Fig. 5.9 shows that freshman, sophomores, and seniors had similar opinions on Canvas with
average scores coming in around 80. Juniors have a very poor opinion of Canvas with an average
score of 51.25. Another observation can be made about the ranges of scores by class standing.
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The range for freshmen is 32.5, sophomores is 30, juniors is 7.5, and seniors is 10. This shows
that freshman and sophomores have widely varying opinions about Canvas, while juniors and
seniors are relatively consistent.
The differences between classes can be examined by examining the responses to
individual questions for the SUS questionnaire. These responses can be seen in Fig. 5.10. This
figure shows the specific questions that juniors had much worse opinions on than students of
different class standings. While, juniors had the lowest opinion on virtually all statements, the
biggest differences are on statements one, three, eight, and ten.
In addition to examining the SUS results, the task completion rates can be compared by
class standing. Fig. 5.11 shows the task completion rates based on class standing.

Figure 0.11: Task Completion Rates by Class Standing3
This figure shows that freshmen had the most issues with completing tasks. For three of the four
tasks that had failures, freshman either had the worst rate of completion or tied for the worst rate
of completion. Also of interest, for task one, seniors and sophomores had some struggles, while

3

For task 1, one freshman had already completed this task.
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both freshman and juniors were all able to complete the task. Additionally, for task seven, juniors
only completed 50% of the time compared with 100% for both sophomores and seniors. Overall,
the fact that freshman struggled the most suggests that students may learn to use the system
primarily by use for classes. Freshman having less experience were less able to complete tasks.
Further the one junior who was unable to complete tasks seven and nine has only been on
campus for three semesters; this further indicates that students who have been on campus longer
are better capable of completing these tasks.
Finally, the mean task completion times can be compared by class standing. Fig. 5.12
shows the task completion times based on class standing.

Figure 0.12: Comparing Mean Task Completion Times by Class Standing
If class standing explained timing, one would expect to see times decrease as class standing
increases. Task six looks close to fitting this expectation. However, a few tasks look like the time
increases with class timing including tasks one, two, and four. Additionally, several observations
jump out as strange. For task three, sophomores take significantly longer than other classes, who
generally take about the same amount of time to complete the task. This can be explained due to
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one student taking significantly longer; one sophomore took 129 seconds to complete, while the
other sophomores all took between 30 and 35 seconds, which is about how long the other class
standings took. Next, looking at task seven seniors and juniors can complete the task almost
twice as fast as freshman and sophomores. A final oddity is that for several tasks, freshman
completed the task the fastest. This is most noticeable in tasks eight and nine, but is also true for
tasks one, two, and four. For task one this may be due to having to sort through fewer classes to
find the one to add to the list, while for task two it may indicate less knowledge about the
system. This means in over half the tasks freshman completed the tasks the fastest. This is
strange further considering the differences in opinions the freshman subjects had shown by their
SUS scores. Freshman produced both the second highest and second lowest scores of all
students. These results show that class standing is not meaningfully related to the speed at which
student’s use Canvas.
Overall, class standing does not seem to explain the ability of students to use Canvas or
their opinions of Canvas. There is limited suggestion that freshman may have more difficulty
completing tasks in Canvas, but the timing data suggests that they are able to complete tasks
faster than other students. Additionally, class standing seems unrelated to students’ opinions
shown through the SUS questionnaire. Other than juniors posing as an outlier, the other classes
have very similar opinions of Canvas.
Evaluating the Impact of # of Semesters at BGSU
While class standing may not explain student’s ability to use Canvas, the number of
semesters they have been on campus might hold a clearer explanation. Many students transfer
into the university or come in with credit for high school classes, so the number of semesters
they have been at BGSU may be a more accurate indicator. This can be used to compare SUS
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scores, individual responses to the SUS, task completion rates, and time to complete tasks. For
comparative purposes, the number of semesters has been grouped to reflect the number of
semesters students of similar class standings generally have.

Figure 0.13: Mean SUS Scores by # of Semesters at BGSU
The SUS scores can be seen in Fig. 5.13. This shows the comparison of the mean SUS scores by
the number of semesters students have been at BGSU. The figure shows that students who have
used Canvas the least have the highest opinions of it. The least favorable view of Canvas is held
by students who have been at BGSU for three to four semesters, while students here five to six
have a slightly lower opinion than students here one to two semesters. Finally, students here
seven to eight semesters have a slightly lower opinion of Canvas than these two groups. Overall,
the figure suggests that the number of semesters a student uses Canvas is not correlated to their
views of Canvas.
The differences in between semester groupings can be examined by looking at individual
responses for the SUS questionnaire. These responses can be seen in Fig. 5.14.
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Figure 0.14: Comparison of SUS Average Responses by # of Semesters at BGSU

Figure 0.15: Task Completion Rates by # of Semesters at BGSU4
Students attending BGSU from three to four semesters have differing views from most other
students. This difference is most noticeable in statements one, three, six, and ten. It is interesting

4

For task 1, one student in the 1-2 semester group had already completed this task.
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to note that the only perfect score was given for question ten by students on campus one to two
semesters. These results may explain the difference, but overall the number of semesters students
have been at BGSU does not determine student opinions on Canvas.
Additionally, the task completion rates for the semester groupings can be compared. The
task completion rates can be seen in Fig. 5.15. This figure shows the rate at which students
completed the tasks based on how many semesters they have been on campus. A couple of
unusual points are for task one those with the longest time on campus struggled, while for tasks
six and nine, those with five to six semesters struggled; this may be due to the small sample, only
two students with five to six semesters at BGSU participated in the study. Overall, this suggests
for these tasks that students who have less time using Canvas are less able to use the system.
Students with one to two semesters have the poorest completion rates for these tasks.
Finally, the timing results can be compared across these semester groupings. The
differences can be seen in Fig. 5.16.
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Figure 0.16: Comparing Mean Task Completion Times by # of Semesters at BGSU
If number of semesters on campus explained students’ ability to use campus, one would expect
to see times gradually decrease as students had more semesters on campus. This trend is not
shown on the figure. Task six is close to the expected trend, but the results are similar for all
groups. Rather, times seem to fluctuate independently of the number of semesters students have
used Canvas. In fact, task one suggests the opposite: students who have used Canvas for many
semesters take longer to complete the task. Task one may be explained due to the fact that these
students have more courses and finding the course they wish to add to the courses list may take
more time. The more semesters a student has the more courses they would have on their Canvas,
and as discussed previously, students’ older courses may still appear in current course
enrollments.
Overall, the number of semesters a student has been on campus generally does not
explain how students are able to use Canvas. There is a indication that students with one to two
semesters on campus are less likely to complete certain tasks than other students, but they are
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able to complete more frequently than five to six semester students for some tasks, and when
able to complete tasks are able to complete them in similar times compared with other groups.
Analyzing Student Opinions
In addition to evaluating SUS scores, task completion rates, and timing results, students’
opinions of each task should be evaluated. Before answering these opinion questions, students
were informed the correct method to complete the task. For each task, students were asked to
respond to the statement “I feel that I can easily perform this task.” The responses were scored as
Strongly Agree = 4, Agree = 3, Neutral = 2, Disagree = 1, Strongly Disagree = 0. The following
analysis examines the differences in opinion overall for tasks and between student groups
determined by training, class standing, and number of semesters at BGSU. Fig. 5.17 shows
students’ opinions for each task.
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Figure 0.17: Student Opinions on Ability to Complete Tasks

Figure 0.18: Student Opinions on Ability to Complete Tasks by Training

All tasks fell somewhere in between Strongly Agree and Agree on average. Three tasks results
are just outside one standard deviation of the mean. Students are marginally more confident in
their ability to complete task four than the other tasks, while they are marginally less confident in
their ability to complete tasks seven and eight. Due to the tight intervals the responses came in,
further analysis will be considering the differences in the average for all tasks. This examination
considers whether students were more or less confident for the entirety of testing rather than for
each task.
These opinions can be examined on the basis of whether students received training or not.
This can be seen in Fig. 5.18. There is virtually no difference between students’ average opinions
for all tasks between trained and untrained students. However, this masks one significant
difference. For task one, untrained students scored it at a 3.8 nearly all saying they strongly
agreed they could complete the task, but trained students scored it at a 2.33 indicating they were
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just above neutral in their ability to complete the task. For the other tasks, trained users had
marginally more confidence in their abilities typically about 0.2 points higher than the untrained
students.

Figure 0.19: Student Opinions on Ability to Complete Tasks by Class Standing
Additionally, these opinions can also be examined on the basis of class standing. Fig. 5.19

shows students opinions based on their class standing. This figure shows that, generally,
freshman, sophomores, and seniors have similar confidence levels, which are above that of
juniors. This is similar to junior’s SUS scores which were substantially lower than the scores
given by students of differing class standings. This suggests that juniors may have a lower
opinion of the system because they are less confident in their ability to use the system.
Finally, student opinions can be compared based on the number of semesters each student
has been at BGSU. This comparison can be seen in Fig. 5.20.
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Figure 0.20: Student Opinions on Ability to Complete Tasks by # of Semesters at BGSU
This figure shows that generally, students on campus for three to four semesters felt less
confidence in their ability to complete these tasks than their peers. This difference is also present
in the SUS scores provided by those at BGSU for three to four semesters. The same relationship
may be present as with class standing that students with less confidence in their ability to use the
system also have poor opinions of the system.
Overall, these opinions suggest that students had largely similar opinions on their ability
to complete these tasks. There are some minor fluctuations for juniors and students at BGSU for
three to four semesters, but these results are not substantially different.
In addition to rating their ability to complete each task, students were asked how difficult
the task was to complete: easy, medium, or hard. A response of easy was scored as 2, medium as
1, and hard as 0. The following analysis examines the differences in opinion overall for tasks and
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between student groups determined by training, class standing, and number of semesters at
BGSU. The distribution for each task can be seen in Fig. 5.21.
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Figure 0.21: Student Opinions on Task Difficulty
This figure shows that for most tasks, students thought the tasks were generally easy. Two tasks,
four and five, were unanimously ranked as easy tasks. Other tasks were largely rated as being
closer to easy difficulty than medium difficulty. The only task to be rated closer to medium than
easy was task seven. This difficulty is reflected in that task seven took students the most time and
had a relatively low completion rate.
The distribution of opinions can be examined based on students training. The difference
between trained and untrained students can be seen in Fig. 5.22.
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Figure 0.22: Student Opinions on Task Difficulty by Training
There is no difference between the opinions of trained and untrained individuals on how hard the
tasks were. This is surprising as one would expect that trained individuals would find using
Canvas easier.

Figure 0.23: Student Opinions on Difficulty by Class Standing

Additionally, these opinions can be examined on the basis of class standing. Fig. 5.23
shows the distribution of opinions based on class standing. This figure shows that juniors found
the tasks harder than other classes, while freshman found the tasks to be the easiest by a marginal
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amount. Juniors opinions on task difficulty is similar to their lower opinions of Canvas as
measured by their SUS scores and their opinions on their own ability to complete tasks.
Finally, the opinions on difficulty can be examined on the basis of how many semesters a
student has been at BGSU; this can be seen in Fig. 5.24.

Figure 0.24: Student Opinions on Task Difficulty by # of Semesters at BGSU
This figure shows there is almost difference in student’s perceived difficulty level of the tasks
based on the number of semesters they have been at BGSU. It appears that five to six semester
students are barely above standard deviation, while seven to eight semester students are barely
below one standard deviation. Overall, this suggests that the number of semesters students have
been at BGSU plays no role in how difficult students found the tasks to be.
Overall, students found the tasks to be easy, and this did not change when comparing
groups except for the outlier of juniors. This demonstrates that the system has a high level of
usability.
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BUSINESS PROCESS MODEL NOTATION ANALYSIS
The processes used to complete the tasks will be examined. BPMN diagrams display the
processes utilized to complete each task. The processes will be evaluated for potential
improvements that may make Canvas easier to use for students. Additionally, these diagrams can
be used to find the optimal path for task completion and compare that to the number of steps
students actually took to complete the tasks. Task two is not discussed in this section as it is not a
process but rather explaining how to use the system. Through this analysis the number of steps
needed to complete a task refers to the number of items a student must do such as click a button
in order to complete the task.
Course on Courses Menu?

Start
Click Courses

Click All Courses

Click to add to
the courses menu
(Star Icon)

Figure 0.1: Task 1, Add a Course to the Courses Menu, BPMN Diagram
The process for task one can be seen in Fig. 6.1. This process is straightforward and
direct. It can be completed in three steps. This process has an efficient design making it easy for
students to use. The conditional branch expresses the fact that some students may have courses
already on their courses menu due to fact that it automatically displays courses by default.
Additionally, students were largely able to complete this task in an efficient manner. A majority
of students were observed completing this task in only three steps.
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Click
Assignments

Choose Course
Navigation
Option
(B)

Start

Click Courses

Choose Course

Is due date soon?

Click Grades

Click on
Assignment

Course Navigation
(A)
Is due date soon?

Click on Assignment
under Coming Up

Click on Assignment
under Coming Up

Click Submit
Assignment

(B)

Click Choose File

Click Submit
Assignment

(A)

Figure 0.2: Task 3, Submit a File for an Assignment, BPMN Diagram
The process for task three, see Fig. 6.2, has more options than the task one process. There
are three primary paths to complete this task. Students can either navigate to the assignment from
the assignments tab or the grades tab. Additionally, if the assignment’s due date is near, students
can navigate directly to it in the Coming Up section on the dashboard on the course home page.
These options make this task easier to use for students. If the due date is not near, this task can
optimally be done in six or seven steps depending on which navigation option chosen to get to
the course. Due to the time period for testing being over three weeks, not all students were able
to utilize the Coming Up pathway. A majority of students completed this task in an efficient
manner. Most of these students took an efficient path of seven steps, while one student used the
conditional four step path. However, one student took 13 steps to complete this task. This student
recorded the longest time for completing this task. This indicates that the student was unaware of
how to complete the task.
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Choose Course

Click Files

Click on Gear
Icon next to file

Start
(A)

Click Download
Course
Navigation
(A)

Click Courses

Choose Course
Click on file

(B)

Download Option
(B)

Figure 0.3: Task 4, Download a Lecture File, BPMN Diagram
The task four process can be seen in Fig. 6.3. This process is straightforward. While there
are two branches, the second option is a small option for two potential ways to download files.
This is an efficient process for downloading a file. The vast majority of students were able to
complete this task in an efficient manner utilizing either the four or five step paths.
Click
Assignments
Choose Course

Click on quiz

Navigation
Option
(B)

Start
Select Courses
Menu

Choose Course

Is due date soon?

Click Quizzes
Click Take the
Quiz

Answer
Questions

Click Submit
Quiz

Course Navigation
(A)
(B)

Is due date soon?

Click on quiz
under Coming Up

(A)

Click on quiz
under Coming Up

Figure 0.4: Task 5, Take a Quiz, BPMN Diagram
The process for task five, see Fig. 6.4, is similar to the process for task three. There are
three main paths: going through assignments, going through quizzes, and going directly to the
quiz if the due date is near. This task is efficient for students because it allows students to
navigate to the quiz through both the assignments and quizzes tabs as well as providing the
ability to navigate directly to it if it is due soon. The majority of students completed this task in
an efficient manner. Most used six or seven step paths, while two students completed the task
using the Coming Up path.
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Click on Quiz
under Recent
Feedback
Graded Recently?

Start

Choose Course

Click Grades

Select
Assignment
Desired

Course Navigation

Click Courses

Choose Course

Figure 0.5: Task 6, View Submission Details for a Quiz, BPMN Diagram
The task six process, see Fig. 6.5, is mostly efficient. Students need only navigate to
grades and then click on the quiz. Additionally, students can navigate directly to the submission
details if the quiz has been graded recently. However, this process actually limits students’
ability to access this information. As discussed previously there are students who failed to
complete this task because they tried to access it from the assignments or quizzes tab. These
methods actually pull up a slightly different page than navigating through grades. The fact that
this process cannot be completed in the same way as taking a quiz hinders students attempting to
view the submission details. If the quiz has not been graded recently, the optimal path is four or
five steps. However, students doing this task had the ability to utilize the recently graded option
because the quiz was automatically graded and these tasks were completed in sequence. Only
four students utilized this optimal path. This indicates an opportunity to inform students about
this functionality. The path the majority of the remaining students took is the optimal path if the
quiz has not been graded recently.
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Choose Course

Click People

Click Groups

Click Join

Start

Click Courses

Choose Course

Course Navigation

Figure 0.6: Task 7, Join a Group, BPMN Diagram
The process for task seven, see Fig. 6.6, is a simple process. It only takes four to five
steps to complete. It is straightforward and efficient. However, students struggled with this task
the most. Only one student completed this task with no missteps. Another student took only five
steps, but navigated to the course in the path to take 4 steps. Students largely took between six
and ten steps to complete this task. These students were largely clicking around to find the
groups page, as there is no tab for groups. Students who did not complete the task were equally
confused as they were unable to find the groups page. These students took 9 and 15 steps before
giving up. This indicates that the students who took extra steps may have simply been lucky and
stumbled upon the correct path. The struggles with this task indicate that group functionality
should be addressed in training provided to students.
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Choose Course

Click People
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Click Visit

Start

Click Courses

Choose Course

Click Files

Click Upload

Select File

Navigation Option

Click Groups

Click on group

Figure 0.7: Task 8, Upload a File to a Group, BPMN Diagram

Choose Course

Click People

Click on
professor

Click Send
Message

Start
Course

(B)

Inbox
Course Navigation
(B)

Use Course or Inbox
(A)

Click Courses

Choose Course

(A)

Click Inbox

Click compose a
new message

Select Course

Enter Recepient

Write Message

Click Send

Figure 0.8: Task 9, Send a Message to the Professor, BPMN Diagram
The task eight process, see Fig. 6.7, is related to the process for task seven. The task has
two primary paths. The first is to navigate to the group in the same manner as in task seven. The
second path is to utilize the groups menu and directly navigate to the group. This process is one
of the longer processes tested, but is efficient for students to complete. The optimal way to
complete this task is to utilize the groups menu; however, only two students used this option to
complete the task. The majority of the remaining students completed the task efficiently using
the first path.
The process for task nine, see Fig. 6.8, has two distinct paths. Students can either
navigate through a course to the people tab to choose who to send a message to, or students can
utilize the mailbox to send the message. This process is efficient because it is direct and
straightforward. Providing two options for students helps them have options to complete this
task. The majority of students were able to complete this task in an optimal fashion.
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Overall, the processes utilized in Canvas are efficient and effective to complete these
tasks. While the processes generally lean towards providing students multiple options the process
for viewing submission details actually limits how students can accomplish this task. This
process should be updated so that students can access this information from both assignments
and quizzes. Further, the processes were completed in an efficient manner by most students, but
students struggled with conditional options, and group functionality. These issues indicate that
training for students should highlight Canvas’ functionality that facilitates access to items that
have been recently graded or are due in the near future as well as how to join and visit group
pages.
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CONCLUSION
The findings presented illustrate that BGSU’s Canvas is a system with a high level of
usability. Students’ SUS scores rated the system good to excellent usability. The majority of
students were able to complete all tasks, and even those tasks that not all students completed had
low failure rates. Further, when evaluating student opinions of the tasks they completed, students
were confident in their abilities to complete the tasks and thought the tasks were easy to do. The
results do not show that training, class standing, or amount of time enrolled at BGSU explain
students’ ability to use Canvas. This result indicates that the system is easy enough to use that
students for the most part can learn to use Canvas without instruction. However, this result does
not mean training is not necessary. There are some functions and areas of Canvas students
struggled with such as group functionality, and there is some data indicating that newer students
are less likely to be able to complete tasks. Additionally, while the system has a high level of
usability, there is room for improvement including clarifying terminology, improving group
navigation, and making clickable areas clear.
While the results show a highly usable system, future works should explore several
issues. First, a time study of students from the time they enroll until they graduate would better
examine the way students use and learn to use Canvas. Second, Canvas’ usability should be
examined from the prospective of professors. Third, the usability of the Canvas mobile
application should be examined.
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APPENDIX A
SURVEY QUESTIONS
For each task, two questions will be asked:
1. I feel that I can easily perform this task.
a. Response: Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree
2. How difficult would you rate this task?
a. Response: Easy, Medium, Hard
Additional Questions
3. Gender
4. Age
5. Major
6. Class Standing (by credit hour)
7. How many semesters have you used Canvas here at BGSU?
8. Have you received any training on how to use Canvas at BGSU? (Such as Canvas
Student Tour in Falcon’s Forward: A College Success Course 01): Yes or No
9. If yes, what training did you receive?
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APPENDIX B
SYSTEM USABILITY SCALE
Please rate to what degree you agree with each of the following statements
Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree
1. I think that I would like to use this system frequently
2. I found the system unnecessarily complex
3. I thought the system was easy to use
4. I think that I would need the support of a technical person to be able to use this system
5. I found the various functions in this system were well integrated
6. I thought there was too much inconsistency in this system
7. I would imagine that most people would learn to use this system very quickly
8. I found the system very cumbersome to use
9. I felt very confident using the system
10. I needed to learn a lot of things before I could get going with this system
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APPENDIX C
USER TASKS
1. Add the course Student Project James Faisant to the courses menu.
2. Explain how to view upcoming assignments for any class.
3. Submit the file ‘SampleFile1.docx’ located on the desktop for the assignment Paper #1.
4. Download the ‘Lecture #1.pptx’.
5. Take Quiz #1.
6. View the submission details for Quiz #1.
7. Join a group for Assignment #2.
8. Upload the file ‘SampleFile2.docx’ located on the desktop to the group you joined in the
previous step.
9. Send a message saying “Hello” to the professor ‘James Faisant’.
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